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Abstract 

This thesis represents a contribution to methods of conceptualising the current 

environmental and social problems dominating the world, and helping direct 

developmental paths to lead to a better world. 

The method analysed is a systems theoretical framework for defining indicator sets for 

sustainable -development, developed by Hartmut Bosse!. The phrase 'sustainable 

development' is based- on grounded principles and represents an ethical guide to direct 

action for a better world for all, including future generations. 'Systems thinking' is a 

useful tool for conceptualising complex situations, such as the interrelated environmental, 

economic, social and institutional aspects of'development'. Indicators are required to tell 

us the states and changing trends of systems that are important to us. Bassel' s framework 

suggests that each of the essential subsystems of the globe, namely the natural, support 

(economy and infrastructure) and human subsystems, must be sustainable for global 

development to be viable in the long term. This thesis focuses on the human subsystem 

and compares Bossel's systems theoretical framework with Max-Neef's theory of 

fundamental human need. 

Based on systems theory, as discussed by Bassel, every system has 'orientors' (needs) 

which require satisfying if the system is to be viable in the long term. Fundamental 

human needs categories have been independently identified by Max-Neef and in the 

human context seem to match the system 'orientors'. These system 'orientors' and 

human needs are compared and analysed in a sustainable development context. The 

thesis attempts to determine what the theory of fundamental human need can contribute to 

the generic systems framework for finding indicators for a goal of sustainable 

development. 

The analysis shows that human needs do indeed match well with system needs in the 

human context, -although not exactly as previously identified. Some differences between 

the frameworks are identified, and their significance is determined by a practical 

framework test of defining indicator sets for the city of Christchurch. The framework 

differences identified do not appear significant for the goal of defining social indicators 

for sustainable development. 
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However, the theory of fundamental human need adds important insight by identifying 

that needs can be understood in a continuing sqbjective dialectic relationship between 

needs and satisfiers. The framework enables a critical analysis of the 'negative' satisfiers 

affecting a society so that the actualisation of needs becomes not only the goal but the 

'motor of development'. 
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1. Introduction 

1.1 Is this what we want? 

The Worldwatch Institute's latest publication Vital Signs 2000-2001 (Brown et al., 2000) 

outlines numerous and diverse global social and environmental trends. In 1999, the world 

human population surpassed six billion, with the last billion being added in a record 

twelve years. As a result (mainly in 'developing' countries), human demands are 

outrunning water supply, sustainable forest yields for firewood, and cropland area for 

food. However, the global economy has expanded six times in fifty years, although 

accompanied by a fourfold growth in fossil fuel use. The resulting increase in carbon . 

dioxide emissions means atmospheric concentrations rose from 317 to 368 parts per 

million (ppm) from 1959 to 1999: 

This 16-percent rise in the concentration of CO2, the principal greenhouse gas, 
was accompanied by a record rise in temperatures, which contributed to some 
of the most destructive storms and floods on record. And as the Earth's 
temperature rises, its ice cover is melting. (Brown et al., 2000, p.17). 

The number of people who are in prisons (an indication of social problems) or denied 

freedom in situations such as forced labour, is estimated to be between ten to thirty 

million. The total external debt burden of developing countries in 1998 is about 2.5 

trillion dollars, an increase of more than five percent from 1997. 

The list goes on and on. AIDS/HIV infections and deaths, concern over endocrine 

disrupters, the number of armed conflicts, tuberculosis infections, and corporate mergers 

are all increasing. As a summary, The Worldwatch Institute also notes 

... astonishing disparity among the world's people - inequalities of wealth, 
power, opportunities, and survival prospects .... These fault lines often run 
between the global North and South, but frequently are found also within 
nations and between men and women. (Brown et al., 2000, p.11 ). 

However, all of these current trends are interrelated and in total add up to something that 

many people consider fundamentally wrong. They are fundamentally interrelated in that 



the dominant way of thinking which drives 'development' is their major cause. As an 
example: 

Ironically, even as disparity [among the world's people] grows, diversity 
on the planet seems to diminish - whether it be in the realm of biological 
resources (the decline of amphibians and the rising monoculture of industrial 
agriculture), culture (the homogenization of the world via mass entertainment 
· and the Internet), economics (globe-straddling conglomerates as a result of 
corporate mergers), or transportation (the dominance of a car-centered 
transport system). (Bro:..vn et al., 2000, p.11 ). 

On a global scale, social disparitie~ are growing while diversity is diminishing. In a finite 

world, this implies that. current development strategies benefit some at the expense of 

others, and is shown by the fact that twenty percent of the world's population consume 

eighty percent of the world's resources (Kirkby et al., 1995). These same development 

strategies are having such a severe impact on the natural environment that . we are 
"gambling with survival" (IUCN, 1991, p.4). 

The Worldwatch Institute's Vital Signs 2000-2001 (Brown et al., 2000) iliustrates our 

current situation. A former Director of the Environment Department of the World Bank 

illustrates the dominant thinking which has helped create this situation: 

People are still walking, talking and even winning votes on the assumption 
that in the globalized economy of perpetual growth there are no limits, no 
resources which are depletable, no hazards which hold the seeds of future 
economic collapse, a totally stable climatic pattern and a nicely behaved 
bunch of citizens who do not want to undermine the enormous power of those 
who control state and corporate interests. 

(Piddington, 1999 cited in Peet and Bosse!, 1999, p. l). 

Therefore, when considering the state and trends in the world, we need to ask ourselves 

'·Is this what we want?" If the answer is no. then the next question is "What do we 

want?" Even if we can only vaguely say "we want a better world for all" we are 

acknowledging there is a 'problem'. Due to the reasons already outlined, we are also 

acknowledging that 'business as usual' strategies will not 'solve' the 'problem', but 

rather, they may in fact be causing it. Einstein encapsulated this idea when he said, 11The 

significant problems we have cannot be solved at the same level of thinking with which 

we created them" (Moncur, online). Therefore,fimdamental change is required, not just 

in the way we do things but in the way we (as people and societies) think about things. 
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1.1.1 Thesis scope 

This thesis represents a contribution to methods of corning to terms with and 

conceptualising the current environmental and social problems dominating the world, and 

helping direct developmental paths to lead to a better world for all. 

A particular method for approaching this situation has been developed by Hartrnut Bassel 

( 1998a, 1999, see Chapter 4 ). His approach is a "systems theoretical framework for 

defining indicator sets for sustainable development" (Bosse!, 1999, p.xi). To understand 

this statement an initial explanation of some of the terms is made here. The phrase 

'sustainable development' . encompasses an ethical guide for directing developmental 

policy towar~s a better world for all, including future generations. To move to a 

sustainable developmental path is not easy - it is a complex problem involving 

interrelated environmental, economic, social and institutional aspects (see Chapter 2). 

'Systems thinking' is a useful tool for approaching such complex problems (see Chapter 

3). 'Indicators' are required to provide important information about the states and 

changing trends of things that are important to us (see section 4.1). Therefore, Bossel's 
+"-.,. 1 ·1· t __j .£". _.1 1 J 1. 1• • ,... 1 ,... .uamewori<:. uti1ises a systems approacn to ue11ne ueve10pmema1 mmcawrs ror a goal or 

sustainable development. 

. Bassel' s framework encompasses the natural system, the support system ( economy and 

infrastructure), and the human system (see Figure 4-1). Although these systems are 

interrelated, this thesis focuses on the human system, particularly individual human 

development and social systems. 

1.2 Aims 

Early in the research, a key question was: Does Bossel's generic systems framework for 

finding indicators for sustainable development (Bassel, 1999) adequately take account of 

the real complexity of humans and social systems? To answer this question within the 

limits of a Master's thesis, a single theory of fundamental human need (Max-Neef, 1991) 

was selected for comparison with Bossel's generic systems framework. Max-Neef s 

framework was chosen for the following reasons. The first is that the realisation of 

underlying needs can, and must be, "the motor of development" (Ma'<.-Neef, 1991, p.53, 

see section 5.3). Furthermore, underlying needs frameworks appear to be the best 

approach for analysing human well-being (Dodds, 1997, 1999, see section 5.1.2). The 
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categories of fundamental human needs that Max-Neef identifies appear to map onto 

Bosse!' s system orientors, in the human context (Bossel, 1998a, 1999). 

Using Bossel's framework as a starting point, two thesis questions were identified to 

determine the adequacy of Bossel's framework to take account of social complexity, 

while finding social indicators for a goal of sustainable development. Bosse!' s 

framework is analysed with Max-Neef's to determine the degree of synergy between the 

frameworks, and to identify possible areas where Bossel's framework may be lacking 

with respect to Max-Neef's. The thesis questions are: 

1. Does the human context of Bosse!' s generic systems framework for sustainable 

development include_ all the fundamental human needs in Max-Neef's framework? 

2. Does Bossel's framework need to be adjusted (with respect to Max-Neef's) to find 

adequate indicators of social systems for sustainable development? If so what are the 

required adjustments? 

There is another aim to a Master's degree that I \Vant to make explicit although it is not 
often done so in a thesis. A Master's degree is an educative process, of which a thesis 

answering research questions is the tangible final product. This thesis attempts to show 

both the process and the product. 

· The scope of the background material researched (Chapters 2 to 5) to enable the analysis 

in this thesis to be undertaken (Chapters 6 to 8) is wide. This background information is 

included comprehensively in the final thesis to show the process undertaken and the 

understanding gained, as well as to answer the research questions, even though not all of 

the information is used in the analysis. This is because when the initial material was 

researched it was not known what parts would be more useful for the analysis and what 

parts might be redundant, until the analysis was undertaken. I consider the process 

undertaken and the understanding gained to be very important parts of a Master's degree 

and so I feel justified in the inclusion of this material. 

1.3 Method of analysis 

In order to analyse Bossel's framework a considerable amount of understanding and 

background information is required. Therefore, the principles and perspectives of 
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sustainable development are first researched, as this is the goal that Bassel' s framework 

can contribute to working towards. Secondly, some basic systems thinking and theory is 

researched, as Bassel uses a systems approach to sustainable development and systems 

theory to define his framework. Complex systems characteristics and behaviour, and 

sustainable systems are also analysed, as the real-world systems to be studied for a goal of 

sustainable development are inherently complex. A focus on sustainable social systems 

(systems with human actors) is required, as these are the systems selected for analysis in 

Bosse!' s framework. Aspects of sustainable social systems are elaborated on by 

researching social literature on individual human well-being as well as aspects of 'the 

good society'.:.. Building on the information and understanding already gained, Bossel's 

and Max-Neefs frameworks are outlined so they are clearly understood for analysis. 

The analysis of the social part of Bossel's framework with Max-Neefs framework is 

undertaken in a comparative fashion. Firstly, a contextual analysis of both frameworks 

compares the authors' backgrounds, the frameworks' aims and methods, as well as usage 

of 'sustainable development', 'indicators' and 'systems' concepts. Secondly, the specific 

analysis covers the general usage of Max-Neefs 'needs' with Bossel's 'orientors' in the 

human context, and then looks at the respective categorisation of needs and orientors. 

The comparison of the specific categories of needs and orientors are next analysed, 

following Bossel's suggested matches in Table 4.2, (for example, comparing Bossel's 

EXISTENCE orientor with Max-Neefs subsistence need). (During this thesis Bossel's 

orientors are in CAPITAL text while Max-Neefs needs are in bold text.) 

The background information and the analysis carried out are then built on in order to 

answer the thesis questions (see section 1.2). The first thesis question is answered by 

drawing conclusions from the analysis carried out so far. Then all the information 

gathered in the thesis is considered and further analysis is carried out if deemed 

necessary. To answer the second thesis question, a practical test to find sustainable 

development indicators for particular social systems is required as this is the goal of 

Bossel's framework. Social systems of Christchurch City, New Zealand, are selected for 

the test. The process of thinking about the differences already identified between the 

frameworks and attempting to find adequate indicators for the special characteristics of 

specific systems enables the second thesis question to be answered. 

1.3.1 Thesis structure 

The thesis is stmctured to suit the method of analysis, and can be divided into two main 
parts (after this introduction). The first chapters (2 to 5) outline contextual information 
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which is required to carry out a comparative analysis of Bossel's and Max-Neefs 
frameworks, while Chapters 6 to 8 cover the actual analysis undertaken. 

The introduction is concluded in Chapter 1. Chapter 2 covers sustainable development 
principles and perspectives, while Chapter ~ outlines systems thinking, particularly 
complexity and sustainable complex systems. Bossel's framework for finding indicators 
for sustainable development is outlined in Chapter 4 so that readers can understand the 
framework to be analysed. Chapter 5 covers aspects of social sustainability, such as 
human well-being and aspects of the 'good society'. It also outlines Max-Neefs 
framework used for the comparative analysis. 

Chapter 6 starts the comparative _analysis of Bossel's and Max-Neefs frameworks. It 
covers a contextual analysis of both works and a comparison of Bessel's orienter 
categories with Max-Neefs needs categories. This analysis is built on in Chapter 7 to 
answer the first thesis question (see section 1.2). Some further analysis is undertaken in 
Chapter 7, which prepares for the framework test. The specific framework test is 
attempted in Chapter 8 which enables the second thesis question (see section l.2)to be 
answered. The thesis is concluded in Chapter 9. · 
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2. Sustainable Development 

This chapter provides contextual information on sustainable development, 

which is required to understand and analyse Bessel's systems framework. 

The chapter first looks briefly at the history of human habitation and 

development, and the lead up to the use of the term 'sustainable 

development'. 'Sustainable development' is then defined, and different 

perspectives and -models of the concept are outlined. Developmental 

constraints, both physical and social, are then covered. The chapter finishes 

by outlining some more detailed aspects of environmental, economic and 

social sustainability. 

2.1 Historical aspects of human habitation and 
development 

Early human habitation consisted of hunter-gatherers, where groups of about 20 to 30 

individuals moved according to food availability. This phase lasted between several 

hundred thousand (Boyden and Dovers, 1997) and two million years (Ponting, 1990), 

depending on the definition of our ancestors being 'human'. Hunting and gathering 

supported only small populations but resulted in minimum long-term environmental 

alteration or damage (Ponting, 1990). However, human population spread to almost 

every area of the globe, and slow increases saw the global population reach about 10 

million around 8,000 years ago (Meadows et al., 1992). The resulting resource scarcities 

triggered the first major social transformation, where people settled in one place, 

cultivated plants and domesticated animals (Mebratu, 1998). For the first time it made 

sense to own land and the ideas of wealth, trade and money developed. 

Around 5,500 years ago the first cities of Mesopotamia came into existence. The higher 

population densities meant infectious diseases became prevalent and city dwellers relied 

heavily on intensive cultivation of staple crops (Boyden and Davers, 1997). Early literate 

societies, such as those in Mesopotamia, the Mediterranean, and Mesoamerica, saw 

increased specialisation of labour, where 'non-producers' such as priests, rulers, 

bureaucrats and soldiers relied on farmers' food surpluses. However, all of these early 

7 



'urban societies' rose and then declined due to a combination of growing populations, 

deforestation, reduced yields from intensive agriculture, soil erosion, and war (Ponting, 
1990). 

Nevertheless, the practice of agriculture enabled slow population growth on a global scale 

which reached about 800 million by 1750 (Meadows et al., 1992). As new scarcities 

developed, mainly in land and energy, a second major social transformation was initiated. 

The industrial revolution began in England about 200 years ago, with the substitution of 

coal for rapidly vanishing trees. Coal led to steam engines, and advances in technology 

resulted in machines, ~nstead of land, becoming the central means of production 

(Mebratu, 1998). Increased knowledge about the causes of diseases and human 

nutritional requirements pave helped life expectancies (at birth) to reach around 75 years 

in industrially developed countries (Boyden and Dovers, 1997). Simultaneously, the 

development of technology and power to exploit natural resources and markets far from 

the consumer has seen dramatic increases in material Jiving standards (Mebratu, 1998). 

World population has continued to grow to over 6 billion (Brown et al., 2000), although 

one quarter, mainly in less industrially developed countries, remain "in severe poverty" 

(lJNEP, 1999, p.3). 

Through industrialisation and globalisation, the developed world has raced from 

subsistence to affluence. Belief in the anthropocentric paradigm, where humans are 

separate from nature (Peet, 1992) has promoted the growth of technological and 

economic power. However, huge social and economic inequalities exist, both between 

and within industrially developed and industrially developing countries. Accelerated 

population growth is also occurring in industrially developing countries. Meadows et al. 

(1992, p.39) suggest that the current system of development is "captured in the old saying 

'the rich get richer and the poor get children"'. In addition, current development 

strategies are having severe environmental consequences, such as global climate change 

and damage to the ozone layer (Bossel, 1998a; Peet, 1992; Meadows et al., 1992). 

Environmental and social impacts resulting from development projects helped contribute 

to the first modern environmental movement in the 1960's (Beder, 1996). 

In 1972, a Club of Rome sponsored book entitled Limits to Growth (Meadows et al., 

1972) was published. Using computer-modelling techniques, development scenarios 

were extrapolated into the future, some of which suggested dire environmental 

consequences. The 'limits to growth' literature stems from the ideas of economist 

Thomas Malthus (1766-1834), who suggested that the accelerating growth of human 

populations would cause food and resource scarcity in the long term (Peet, 1992). The 
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basic argument of contemporary 'limits to growth' literature is that "modem economic ·, 

life assumes that growth and expansion can go on without limits, while the planet is made 

up of systems of finite resources that are threatened and carrying capacities that we are in 

danger of overshooting . . . unless changed, modem patterns of growth and development 

will lead to ecological collapse" (Dryzek and Schlosberg, 1998, p.7). 

Beder (1996) suggests that a backlash followed the so-called 'doomsday' environmental 

projections, which were seen as being anti-development. Sustainable development was 

promoted in the late 198Ws and "is part of a second wave of modem environmentalism" 

(Beder, 1996, p.xi). In 1987, the World Commission on Environment and Development 

(WCED) produced a report entitled Our Common Future (WCED, 1987) which became 

known as the 'Brundtland report', after the commission's chairperson (Gro Harlem 

Brundtland, the Norwegian Prime Minister of the time). In October of the same year, 

"the goal of sustainable development was largely accepted by the governments of one 

hundred nations and approved in the UN General Assembly" (Beder, 1996, p.xiii). . 

In June 1992, the United Nations Conference on Environment and Development 

(UNCED) was held at Rio de Janeiro. The 'Earth Surrm1it' as it became known, ''sought 

to move towards the achievement of Brundtland's aims" (Kirkby et al., 1995, p.1) and 

programmes were agreed to by the 180 countries attending. Since 1992, politicians, 

businesspeople, academics, economists, scientists and citizens ( despite mixed 

understanding of the issues involved) have called for making development sustainable: 

"In some sense this is not surprising: SD [sustainable development] is like freedom or 

peace - that is, something to which no reasonable person would overtly object" 

(Neumayer, 1999, p.l). The sustainable development concept heralds a more integrated 

approach to attacking environmental problems, recognising that environmental, social and 

economic problems are interrelated. This thinking has also led to a sustainability 

paradigm, where humans are supported by nature (see Figure 2-2, section 2.2.2). 

We are the only species on the planet known to be conscious of the direction of our 

development. Sustainable development is now seen as a necessity if humans are to have a 

future worth living. Although moving to a more sustainable future will not be an easy 

task, it should be seen as a great challenge to humanity, rather than a problem. In the 

words of Hegel, ''freedom is the recognition of necessity" (Hardin, 1968) as once 

necessity is recognised, we are free to pursue other goals. Furthermore, "it could actually 

mean achieving at last the goals that humanity has been pursuing in continuous attempts 

to maintain physical growth" (Meadows et al., 1992, p.xvi). 
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2.1.1 Historical and scientific knowledge to aid future 
development 

One illustrative example of the rise and decline of a society is outlined by Clive Ponting 

(1991) in his book A Green History of the World. Easter Island is one of the most remote 

inhabited places on earth, which provided the inhabitants with an extremely limited 

resource base. From an initial population of around 20 to 30 arriving in the fifth century 

from Polynesia, this grew to a peak of around 7,000 in 1550. The production of their 

main diet of sweet potatoes and crickens was not very labour intensive and left them time 

for social and ceremonial activities. Hundreds of stone monuments known as ahu were 

constructed, requiring intensive la?our for their carving, transportation and erection. Tree 

trunks were used as roll(,_rs to transport the stone blocks from the quarry to the ceremonial 

sites. A number of ahu also have sophisticated astronomical alignments carved into 

them. By 1600, almost the whole island was deforested and many statues were left 

stranded at the quarry. It is thought that deforestation was the key to the island's 

environmental degradation, which brought about the society's collapse. The first 

Europeans arrived in 1722, in the Dutch ship Arena and found about 3,000 people living 

in squaiid conditions, in reed huts or caves, in almost perpetual warfare and resorting to 

cannibalism because of meagre food supplies. 

Despite many unsustainable practices throughout human history, there are examples of 

positive historical attitudes to the environment. As an example, the early Greeks put Gaia 

the earth goddess, and her daughter Themis, the goddess of natural law and justice, in a 

pivotal position in their society. They believed that "the earth has her own law, a natural 

law deeper than human enactments and beyond repeal" (Horsley, 1991, p.16). The core 

element of all indigenous beliefs is that people must live in harmony with nature 

(Mebratu, 1998). Judeo-Christian writings seem to have more mixed attitudes (Gottlieb, 

1996), including "man's right to master the Earth" (Genesis 1:28). Bossel (1999, p.l) 

claims that sustainability has always been an implicit goal, as "no human society has ever 

consciously promoted its own unsustainability". 

So why have unsustainable development practices occurred when sustainability has 

always been an implicit goal? Meadows et al. (1992) suggest that throughout most of 

human history, population growth, . the degradation and depletion of resources, the 

restrncturing of societies and the development of new technologies have usually been 

slow enough to be imperceptible during an individual lifespan. This would also have 

been the case for the inhabitants of Easter Island. However, during the past two hundred 

years, change in the above factors, and especially in the development of new 
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technologies, has been much faster. In fact, population, food production, industrial 

production, consumption of resources and pollution are growing more and more rapidly 

(Meadows et al., 1992). Mathematically, this type of growth is called 'exponential 

growth'. "A quantity grows exponentially when its increase is proportional to what is 

already there" (Meadows et al., 1992, p.17, italics in original). 'Doubling times' are a 

characteristic of exponential growth (a 1 % growth rate per year has a doubling time of 

about 70 years, 10% about 7 years, see section 3.3.2). 

As a hypothetical example, let us consider the 1990 Nigerian population of 118 million, 

growing at 2.9% per year, giving it a doubling time of 24 years. In less than 100 years 

there would be 1,888 million people in Nigeria, almost three times as many people than 

there was in ~11 of Africa in 1990. · This calculation shows that it is impossible for 

exponential growth ( of anything in a -finite system) to go on for very long. As the 

economy has biophysical limits (see sections 2.3.1 and 2.4.2) and many claim it is already 

near limits of scale and throughput (for example, Bossel, 1998a; Peet, 1992; Meadows et 

al., 1992), it is indeed strange that exponential economic growth is still being actively 

pursued. As Daly (1991, p.8) notes, "economic growth is the most universally accepted 

goal in the world. Capitalists, communists, fascists, and socialists all want economic 

growth and strive to maximise it". 

To understand human societies and their development, we first need to understand their 

context. As humans are biological beings, all humans (and societies) are shaped through 

evolution with their natural surroundings. Boyden and Dovers (1997, p.14) suggest that 

"humans born today in modem Western society have the same innate, genetically

determined needs, sensitivities and behavioural characteristics as their hunter-gatherer 

ancestors of, say, 15 000 years ago". The development of culture has further modified the 

interrelationships between humans and the biosphere (Boyden, 1992). All human 

societies (and their economies) depend on the earth's resources of air, water, land, food 

and raw materials. Pollution and waste is constantly emitted back to the earth (Meadows 

et al., 1992). 

In addition, life as we know it on Earth is ultimately dependent on solar radiation, which 

provides heat and light, and drives the atmospheric and oceanic circulatory systems. 

Plants require carbon dioxide, water and solar radiation for photosynthesis, as well as 

nutrients to survive. Photosynthesis "takes place in the leaves of green plants and algae, 

converting light energy from the sun into chemical energy which is stored in the form of 

complex organic molecules in the plant tissues. These organic molecules provide the 

source of energy and substance for the processes of life in the plants themselves, in 

animals and in most microorganisms" (Boyden and Dovers, 1997, p.5). Animals 
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(including humans) capture the embodied chemical energy of plants (and other animals) 

by consuming them. Systems of increasing complexity, such as 'higher' animals and 

human organisations, require increasing inputs of energy just to maintain their structures 

(see Chapter 3, especially sections 3.4.1 and 3.5.2). The finite sources of nonrenewable 

fossil fuel energy (coal, oil, and gas) that are currently widely used are the accumulated 

remains of plants and animals that lived millions of years ago (Peet, 1992), and hence are 

ultimately derived from solar energy. Solar radiation is the one continuous source of 

energy we have. 

Our historical knowledge of human habitation shows us how we have developed 

increasingly complex relationship~ with the natural environment. However, we are still 

biological beings and ar.e dependent on the integrity of our environment. . Throughout 

history change has been relatively slow, but today's world is characterised by rapid (and 

often ·exponential) technological, economic and social change and resulting 

environmental consequences. · In addition, the scale of our activities is affecting global 

socio-economic and biophysical processes (Ulrich, 1994). Therefore, our accumulated 

knowledge of these processes, such as environmental functions (section 2.4.1), energy 

flows (section 3.3.1) and human need (Chapter 4), needs to be harnessed to help 

reorientate the world onto a path of sustainable development. 

2.2 Sustainable development: Definitions and concepts 

2.2.1 Defining the concept of sustainable development 

Many definitions of sustainable development have been produced, and they usually differ 

depending on the goal of the interest group (Beder, 1996; Bell and Morse, 1999). One 

definition is; "improving the quality of human life while living within the carrying 

capacity of supporting ecosystems" (IUCN, 1991, p.10). However, the most widely used 

definition is from the WCED. Sustainable development is: 

... development that meets the needs of the present without compromising the 
ability of future generations to meet their own needs. (WCED, 1987, p.43). 

While this definition provides the general idea of sustainable development, Norgaard 

(1994) suggests there are some problems: 
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It provides a criterion for what sustainable development is, though it makes no 
attempt to indicate how it is achieved. But even as a criterion, it does not 
define needs, does not require that needs be efficiently met, and leaves open 
the possibility that the present generation could live beyond its needs so long 
as future generations' needs are met. (Norgaard, 1994, p.17). 

Mebratu (1998) suggests that the WCED's definition is widely accepted precisely 

because it can be interpreted in so many ways. The definition has also been criticised for 

being anthropocentric (human centred) and for attempting "to theoretically obscure the 

basic contradiction between the finiteness of the Earth, with natural self-regulating 

systems operating with limits, and the expansionary nature of industrial society" 

(Richardson, 1994 cited in Lafferty, 1998, p.266). This view is representative of 'deeper' 

environmental perspectives, such as biocentrism, deep ecology, eco-socialism, and eco

feminism (Lafferty, 1998). 

Due to the diversity of conditions ( environmental, social, cultural and economic) in which 

people live, and a diversity of perspectives on sustainability, Kidd (1992) argues "there is 

not, and should not be, any single definition of sustainability that is more logical and 

productive than any other definitions" (cited in Bell and Morse, 1999, p.10). Peet and 

Bossel (2000, p.222) propose that the words 'sustainability' and 'development' are not 

"analytically definable" and that their mea_ning should be clarified "through discourse; a 

dialectic process". Costanza ( 1991) claims that people are clearer about identifying 

things that are unsustainable, than about those that are sustainable. The way we live 

today is unsustainable and we can move in relative terms towards a more sustainable 

situation (Peet, 1992). The scientist Bert de Vries adds another perspective to the 

discussion: "Sustainability is not something to be defined, but to be declared. It is an 

ethical guiding principle" (1989, p.68 cited in Peet, 1992, p.209). The report Our 

Common Future (WCED, 1987) agrees with de Vries by suggesting that human survival 

and well-being depend on sustainable development becoming a global ethic (Lafferty, 

1998). One such ethic that has been developed with some community groups in New 

Zealand reads: 

All people have their basic needs satisfied, so they can live in dignity, in 

healthy communities, while ensuring the minimum adverse impact on natural 

systems, now and in the future. (Peet and Peet, 2000). 

Despite these viewpoints, definitions of sustainable development incorporate some 

common aspects. Sustainable development is a concept that is global in scope, due to the 
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globally interrelated socio-economic and biophysical processes of our current 

development strategies. The IUCN (1991) definition mentions 'quality of human life' 

while the WCED (1987) definition mentions 'needs'. There are also environmental 

aspects stated in the 'carrying capacity of supporting ecosystems'. The maintenance of 

-Nature's supporting capability is implicit in WCED's definition by the added dimension 

of time for 'future generations'. There are also aspects of equity both within and between 

present and future generations in sustainable development (see section 2.4.3). The 

relationship between needs, environment, equity and quality of life is complex, as shown 

by Cutter's (1985, p.1) definition of quality of life: "Quality of life is broadly defined as 

an individual's happiness or satisfaction with life and environment including needs and 

desires, aspirations, lifestyle pre!erences, and other tangible and intangible factors which 

determine overall well-being". However, Dodds (1997, 1999) suggests that human well

being is best analysed through the satisfaction of underlying human needs (see section 

5.1). 

The UNCED Rio Conference led to the production of a document entitled Agenda 21 

(agenda for the 21 st century), which focuses on the process of working towards living 

sustainably. Principle 1 states "human beings are at the centre of concerns for sustainable 

development. They are entitled to a healthy and productive life in harmony with nature" 

(Ministry for the Environment, 1993a, p.11). The word 'entitled' implies an aspect of 

justice for humans (but not necessarily for other entities) in this anthropocentric view of 

sustainable development. Furthermore, liberal social theory suggests that there is a 

plurality of conceptions of what is 'good' (see sections 2.6.1 and 5.6). These coexisting 

different perspectives form the basis of another of Agenda 21 's messages: "One of the 

fundamental prerequisites for the achievement of sustainable development is broad public 

participation in decision-making" (UNCED, 1992, p.369). Public participation also 

implies that democracy ( direct rather than formal) is the only sustainable form of social 

organisation. 

Not every person or locality can follow the same path to sustainability, and only some 

paths are possible due to developmental constraints (Bosse!, 1999, also see section 2.3). 

The type of development undertaken depends on the particular circumstances in each 

region, such as climate, population, resources, needs, problems, culture and values. 

While agreeing on a single definition of sustainable development is difficult (if not 

impossible), and while acknowledging that there are different paths to sustainability, 

diagrammatic models can help to clarify the concept of sustainable development. 
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2.2.2 Sustainable development models to aid conceptualisation 

To aid developmental policy, the concept of sustainable development is often presented 

using the Labonte (1991, in Ministry for the Environment, 1993b) model, as shown in 

Figure 2-1. The model shows three systems (see Chapter 3 on 'systems'), an 

environmental, an economic and a social system. The New Zealand Ministry for the 

Environment (1993b, p.3) define the three viable (sustainable) systems as "a viable 

natural environment capable of supporting life, now and in the future", "a sufficient 

economy that provides sustainable livelihoods for all", and "nurturing communities that 

provide opportunities for meeting social, cultural, and spiritual needs". Figure 2-1 

attempts to show the interrelatedness of policy for the three systems, shown by the 

overlapping areas of the three circles. The New Zealand Ministry for the Environment 

states: 

A sustainable economic environment (the environment-economy 
relationship) ... uses the resources of the natural environment to meet present 
needs without compromising the ability of future generations to meet their 
needs. 

An equitable social environment (the economy-community relationship) ... 
ensures all citizens have fair access to levels of income and political power 
which allow them to participate fully as members of society. 

A livable built environment (the community-environment relationship) 
provides for the safety and security of all individuals, and for their aesthetic 
and spiritual needs. (Ministry for the Environment, 1993b, p.4). 

In the centre of the model, where all three viable systems overlap, is the area defined as 

sustainable development: "the well-being of the community and all the individuals who 

are its members, as well as the well-being of nature" (Ministry for the Environment, 

1993b, p.3). 
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Figur.e 2-1: Labonte model of sustainable development (adapted from Ministry for the 
Environment, 1993b, p.3). 

While Figure 2-1 is good for conceptualising the· social, economic and environmental 

interactions for policy, another model (Figure 2-2) is better for understanding the 

hierarchy of dependence of the three systems in the real world. Figure 2-2 shows that the 

economy is a subset of both society and the environment, although many neoclassical 

economists would deny this (Daly and Cobb, 1989; Peet, 1992; Diesendorf, 1997). The 

economy is a human construct, which is dependent on a functioning society, which in tum 

is dependent on the natural environment. The economic subset must always operate 

within environmental constraints to ensure sustainability. Without a viable natural 

environment any sort of development is impossible. 
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Economy 

Society 

Environment 

Figure 2-2: Systems hierarchy of dependence (adapted from Craig, 1999, p.52). 

Due to global socio-~conomic and biophysical processes, the goal of sustainable 

development must be global sustainability. For the total system (globe) to be sustainable, 

each of its essential component subsystems must also be sustainable (Bosse!, 1998a, 

1999). These essential subsystems and their interactions are shown in more detail in 

Figure 3-1 (section 3.2). 

Diagrammatic models can help to convey the interdependency of essential systems and 

their major relationships for a goal of sustainable development, but some important points 

need further clarification. 

2.2.3 What do the words 'sustainable' and 'development' mean? 

While there is ambiguity surrounding the concept of sustainable development and it may 

not be possible to find consensus on a definition, some clarification of the concept is 

possible. This section outlines what the words 'sustainable' and 'development' mean 

according to a large part of the literature. 

Sustainable 

What does the word 'sustainable' mean in the term 'sustainable development'? To 

'sustain' means "to maintain; keep in existence; keep going; prolong" (Bossel, 1999, p.l). 

A system's state can be measured (qualitatively) by a property called 'system quality' 

(Bell and M~rse, 1999, p.11): "Sustainable equates to a situation where quality remains 

the same or increases. If system quality declines then the system can be regarded as 

unsustainable". From an anthropocentric viewpoint "human beings are at the centre of 
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concerns for sustainable development" (Ministry for the Environment, 1993a, p.11 ). As 

humans and societies (and ecosystems) are dynamic systems (see section 3.5.1), it is 

impossible to maintain them at the same state (Bosse!, 1998a). Even if it was possible, 

could we decide on what this ideal state should be? For millions of years the natural 

environment has been in a process of evolution, and as human societies and the natural 

environment interact, they fundamentally affect each other. Norgaard (1994, p.23) calls 

this adaptive, evolving, interaction "change as a coevolutionary process". Therefore, 

sustainability must also be an adaptive, evolutionary process. Furthermore, this potential 

to adapt and evolve must be maintained if systems are to remain viable (Bessel, 1998a, 

1999, also see section 3.7). 

Development 

The comparison of 'growth' with 'development' is widely used in the literature to try to 

clarify the meaning of 'development' in the term 'sustainable development' (for example, 

Meadows et al., 1972, 1992; Daly, 1996; and Goodland, 1998). This is at least partly due 

to the importance given to 'growth' in neoclassical economics (esper.i::illy er.onomlr. 

growth). While different dictionaries contain differing definitions, the following is an 

outline of the meanings of the words as interpreted in the literature. 

When something grows it gets quantitatively bigger; when it develops it gets 
qualitatively better, or at least different. Quantitative growth and qualitative 
improvement follow different laws. Our planet develops over time without 
growing. Our economy, a subsystem of the finite and non-growing earth, must 
eventually adapt to a similar pattern of development. 

(Meadows et al., 1972 cited in Meadows et al., 1992, p.xix). 

Daly ( 1996, p.167) states that '''Development' refers to qualitative change, realization of 

potentialities, transition to a fuller or better state". In using the example of system quality 

(above), the system is undergoing development if system quality improves over the long 

term (also see section 3.5.1). 

Therefore, if the process of coevolutionary change (sustainability) leads to qualitative 

improvement over the whole system, then it can be called sustainable development. 
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2.3 Constraints on sustainable development 

There are many constraints that limit potential development. This section outlines some 

of the major physical and social developmental constraints. Bossel (1999, p.3) calls the 

area available within these constraints, the "accessibility space". 

2.3.1 Physical constraints 

Physical constraints affect all natural and physical processes. The most important factors 

are energy, matter, space, and time. 

As is identified in section 2.1.1, all life is ultimately dependent on energy. Solar radiation 

is the only permanent energy source available, and the flux (rate and magnitude of 

incident energy) is limited by the sun itself. Its capture by plants and autotrophic 

organisms (for photosynthesis), by the hydrologic cycle, and by technology, is· limited. 

The most important laws constraining energy use are the laws of thermodynamics. The 

first law states "energy can be neither created or destroyed, oniy converted from one form 

to another" (Peet, 1992, p.33). The second law states "all physical processes proceed in 

such a way that the availability of energy involved decreases" (Peet, 1992, p.36). The 

measure of this decrease in availability of energy is called entropy. This means that the 

transformation of energy (for example, from heat to mechanical work) can never be 100% 

efficient. As energy is always degrading as it is transformed (and is eventually dissipated 

as low-grade heat), the world requires the constant input of solar radiation to maintain 

complex systems (see section 3.4.1). 

Anything physical is made of matter (which is a form of energy, as shown by Einstein's 

equation, E=mc2
). The earth and the atmosphere are (for all intensive purposes) a closed 

system (see section 3.4.1), so there is no external source of matter. Like energy, matter 

can be neither created nor destroyed, and on Earth has been cycling for billions of years. 

However, on a human developmental time scale (as opposed to an evolutionary time 

scale) there are limits to existing 'non-renewable' material resources, such as oil. 

An obvious constraint of a finite world is space. As space is limited, so is the natural 

environment resource base on which human development depends (see Figure 2-2). This 

developmental limit is often expressed in a concept called 'carrying capacity'. Carrying 

capacity is the "maximum population of a given species that can be supported indefinitely 

in a defined habitat without permanently impairing the productivity of that habitat" (Rees 
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and Wackemagel, 1996, p.224). However, carrying capacities are not fixed. Arrow et al. 

(1995, p.37) suggests that they are "contingent on technology, preferences, and the 

structure of production and consumption" (see section 2.3.2). The limits of space affect 

the rate of production of renewable resources and the rate that wastes can be absorbed. 

Furthermore, the restrictions of natural processes, such as the minimum amount of . 

nutrients required for plant growth (Bassel, 1999) or the maximum amount of plant 

growth attainable under ideal conditions, bound these rate limits. 

Time imposes an additional constraint on dynamic processes. Stopping population 

growth, for example, takes time and imposes restrictions on_ what can be done, and how 

quickly things can change. It is also impossible to tum back time, so development is 

limited to possibilities obtainable from the current system state. In addition, care must be 

taken to prevent irreversible losses, such as species extinction. 

2.3.2 Social constraints 

As sustainable development is outlined in this chapter, there are many ways to achieve 

sustainability that will have different consequences for participants (Bossel, 1999). Some 

of these will be acceptable and some will be seen as unacceptable. The cruelty of a 

survival of the fittest strategy or institutionalised exploitation and injustice would be 

unacceptable to most of humankind. Social constraints are constructed by psychology, 

culture, ·ethics, and social organisations. 

Our societal norms, such as ethics, values and culture, determine what development 

strategies are acceptable. As Max-Neef (1991; p.30) identifies: "the interrelationship 

between needs, satisfiers and economic goods is permanent and dynamic ... they become 

both part and definition of a culture which, in turn, delimits the style of development". 

However, "in contrast to physical or natural constraints ... 'one cannot even think of 

normative rules without implying the possibility of the individual violating them"' 

(Thompson et al., 1990, p.181 quoting Parsons, 1937, p.379). Therefore, normative 

constraints are flexible to a degree but only over after sufficient time has elapsed to allow 

change. For example, there may be a time when vegetarianism is the norm (rather than 

the exception), and as a result the earth would be able to support a higher human 

population. 

Any society (and the world as a whole) has existing organisations, and cultural and 

political systems. These constrain behaviour, capability and acceptance of change 
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through, for example, the number of adequately trained people, or available financial 

resources (Meadows et al., 1992). Our psychological perception of human well-being 

and 'the good life' is largely determined by our social environment (Dodds, 1997, 1999, 

also see section 5.1.3). Humans are also creative self-conscious beings, so we can invent 

new solutions or fail to see the obvious ones (Bassel, 1998a, 1999). There are also limits 

to our understanding of the world, such as identifying maximum sustainable ecological 

yields or the maximum global carbon dioxide concentration that will not irreversibly 

affect ecosystem function. 

Most social limits are not absolute limits (such as physical limits) and can change over 

time through education, technology and changing cultural, social and political structures. 

2.4 Environmental, economic and social sustainability 

The breakdown of sustainable development into environmental, economic and social 

sustainabilit-y identifies some added dimensions of sustainable development and makes it 

easier to understand the concept. However, all three facets of sustainable development 

are inextricably interrelated and they can never be looked at in isolation. The breakdown 

is done only for ease of categorisation and is consistent with the Labonte model (section 

2.2.2, Figure 2-1 ). 

2.4.1 Aspects of environmental sustainability 

From an anthropocentric perspective, environmental sustainability has developed out of 

social concerns to prevent harm to humans, and means that we must live within the 

limitations of the biophysical environment. In economic terms, environmental 

sustainability is the 'maintenance of natural capital', and therefore means living off the 

earth's 'ecological interest'. Prugh (1995, p.54) states "the primary value of natural 

capital is life support. All the rest is secondary". 

Natural capital can be divided into two categories, renewable natural capital, and non

renewable natural capital. Renewable natural capital, such as living ecosystems, provides 

a steady yield of 'goods and services' if it remains intact. Non-renewable natural capital, 

such as fossil fuel and mineral deposits, is· limited and does not provide significant 

'services' until extracted and used by humans. A third 'hybrid' category is called 
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'cultivated natural capital' (Daly, 1994 in Prugh, 1995), which combines features of 

manufactured capital and natural capital. Cultivated natural capital consists of biological 

communities not found in nature, developed through selective breeding and the use of 

monocultures. Agricultural and aquacultural systems, such as tree and fish farms, are 
forms of cultivated natural capital. 

Three degrees of environmental sustainability, called 'weak', 'strong' and 'absurdly 

strong', have been defined based on the amount of allowable substitution between 

different types of capital. (Goodland, 1998). These capital types are natural, human, 

human-made and social (or moral) capital (Daly and Cobb, 1989), although the real 

'weak' and 'strong' sustainability debate concerns the substitutability of natural and 

human-made capital (Neumayer, 1999). Weak environmental sustainability involves 

maintaining the total capital regardless of the proportions of each type of capital, which 

means all capital types can be substituted. Neumayer (1999, p.23) says weak 

~ustainability means "natural capital can be safely run down as long as enough man-made 

capital is built up in exchange". Strong environmental sustainability requires maintaining 

the separate types of capital. In the words of Neumayer (1999, pp.26-27), strong 

sustainability "regards natural capital as fundamentally non-substitutable through other 

forms of capital". Absurdly strong environmental sustainability would mean that we 

would never deplete anything. Nomenewable resources would never be used and only 

"net annual growth increments" (Goodland, 1998, p.74) of renewables could be used. 

Bossel (1999, p.6) states that the "diversity of processes and functions is one of the 

important prerequisites for sustainability". This implies that while some substitution is 

allowable, complete substitution is not, especially considering the irreversibility of natural 

processes. Therefore, the definition of strong environmental sustainability seems 

preferable. Arrow et al. (1995), in agreement with Prugh's (1995) view that the primary 

function of natural capital is life support, suggests that a concept called 'ecosystem 

resilience' is a useful measure of environmental sustainability: "Resilience in this sense is 

a measure of the magnitude of disturbances that can be absorbed before a system centred 

on one locally stable equilibrium flips to another" (Arrow et al., 1995, p.37, referencing 

Holling, 1973). Although ecosystem resilience varies with differing systems and 

disturbances, and is difficult to measure, indicators of environmental stress (such as 

diversity of organisms) can be identified (Arrow et al., 1995). 

Goodland (1998, p.72) has defined environmental sustainability based on resource inputs 

(to the economic subsystem) and waste outputs (from the economic subsystem). He 
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claims that this definition is based on biophysical laws and holds "irrespective of country, 

sector or future epoch": 

1. Output Rule: Waste emissions from a project or action being considered 
should be kept within the assimilative capacity of the local environment 
without unacceptable degradation of its future waste absorptive capacity or 
other important services. 

2. Input Rule: (a) Renewables: harvest rates of renewable resource inputs 
should be within regenerative capacities of the natural system that generates 
them. (b) Nonrenewables: depletion rates of nonrenewable resource inputs 
should be set below the rate at which renewable substitutes are developed by 
human invention and investment according to the Serafian quasi-sustainability 
rule. An easily calculable portion of the proceeds from liquidating 
nonrenewables should be allocated to the pursuit of sustainable substitutes. 

(Goodland ,1998, p.72). 

The Serafian quasi-sustainability rule referred to above, means holding the depletion rates 

of non-renewable resources equal to the rates at which renewable substitutes can be 

created (El Serafy, 1993 in Goodland, 1998). 

Another aspect of environmental sustainability, which needs to be applied to development 

decisions, is called the 'precautionary principle'. This principle acknowledges our 

limited understanding of the environment, uncertainty in environmental science, and our 

inability to predict the future (O'Riordan, 1995, also see section 3.6.1). The principle is a 

guide for preventative or anticipatory action in all situations where consequences may be 

irreversible, and uncertainty should not be used as an excuse for doing nothing. Another 

version of the principle is that when considering new policy or projects, "the onus of 

proof should be shifted from the opponents to the proponents" (Diesendorf, 1997, p. 77). 

2.4.2 Aspects of economic sustainability 

Economic capital must be maintained for economic sustainability. The only consumption 

that is allowable is that of interest, not capital. Therefore, the economist John Hicks' 

definition of income is a definition of economic sustainability. Hicks defines "a man's 

income as the maximum value which he can consume during a week, and still expect to 

be as well off at the end of the week as he was at the beginning" (Hicks, 1946, p.172). 

(This definition obviously holds irrespective or the time period considered or the person's 

gender.) Economic logic says we must invest in the limiting factor, which is currently 
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natural capital. However, natural capital is being consumed as mainstream economics has 

trouble valuing natural capital and also believes in its substitutability with human-made 

capital (Goodland, 1998; Daly, 1996). 

Economics values things in monetary terms and has rarely been concerned with valuing 

natural capital. Resources that are common property such as air, and social benefits or 

costs, such as pollution of the air, have usually been treated as 'externalities'. 

Externalities are "components that are of importance to society that are outside the 

market-place" (Peet, 1992, p.61). Some externalities can be internalised (included in 

market prices) through taxes or laws, but this does not apply to nature itself. The 

problems with internalising costs are that costs are transferred only to other economic 

areas, and that future generations have no say about the future costs of current activities. 

Internalising costs also raises questions, such as, how do we put a value on the existence 

of a rare species, the view from a mountain, or human life? Economics must recognise 

the limitations of the market, and accommodate social controls for environmental and 

social problems (Peet, 1992; Goodland, 1998; Daly, 1996; Daly and Cobb, 1989). 

Economists are usually concerned \.Vith economic grovY1:h: {.'Ec6nomic growih is 

conventionally defined as an increase in the monetary value of economic activity. It is 

usually measured by the change in Gross Domestic Product (GDP), which estimates the 

total value of final goods and services produced in an economy" (Dodds, 1997). One 

method to increase economic growth that is not obviously unsustainable (at first glance), 

is to "increase productivity so that more goods and services are produced for the same 

amount of natural resources, capital and labour" (Miller, 1990, p.577 cited in Beder, 

1996, p.18). Increasing productivity is possible to a point, as technological advancements 

· can increase the efficiency of production and recycling processes. However, "the 

economic process (production followed by consumption) is entropic" (Daly and Cobb, 

1989, p.1950), which refers to the decreasing availability of energy defined by the second 

law of thermodynamics. Therefore, increasing inputs of energy are continually required 

for continuing economic growth. Most inputs of energy to the economy are unsustainable 

at present and are eventually limited by solar flux. Complete recycling is also impossible, 

as material is lost through wear and tear and corrosion (Beder, 1996), which is especially 

significant for non-renewable resources. Even in a predominantly service based 

economy, inputs of natural resources are still required and wastes are produced. 

In order for the natural environment and the economy to remain viable, the economic 

subsystem must be kept within the biophysical system (Figure 2-2). Therefore, the total 

economic throughput of materials and energy must be limited in scale (Daly, 1996; 
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Meadows et al., 1992; Peet, 1992). (Mainstream economics and free markets traditionally 

serve "allocative efficiency" not "optimal scale" (Daly, 1996, p.32)). For economic 

sustainability Daly (1991, 1996) outlines a 'steady state economy' which limits the scale 

of throughput of energy and matter. The steady state economy approach acknowledges 

that the total biophysical system is a closed system requiring only inputs of solar 

radiation, whereas economies are open systems taking resources from, and rejecting 

wastes to, their surrounding ecosystems (Peet, 1992, see section 3.4.1 on open and closed 

systems). Daly (1996, p.31) suggests that the steady state economy can develop, and is 

by no means static, but cannot grow: "Qualitative improvement in the use made of a 

given scale of throughput, resulting either from improved technical knowledge or from a 

deeper understanding of purpose, is called 'development"' of a steady state economy. He 

further suggests that a steady state economy's 'purpose' is maximising "life, measured in 

cumulative person-years ever to be lived at a standard of resource use sufficient for a 

good life" (Daly, 1996, p.32, see section 2.4.3 and Chapter 4 on 'a good life'). Therefore, 

a steady state economy is not defined in terms of gross domestic ( or national) product. 

A growing discipline known as 'ecological economics' aims to develop mechanisms to 

integrate ecology and economics, for example, to help in the valuation of natural capital 

and to internalise externalities in market prices (Peet, 1992; Daly, 1996). However, as 

Max-Neef (1991, p.21) points out, "the purpose of the economy is to serve the people, 

and not the people to serve the economy". Dodds (1997, 1999) agrees with Max-Neef by 

suggesting that ecological economics needs to take account of the 'demand side' as well 

as the 'supply side' of the economy by stating: "attention to the biophysical dimensions of 

economic activity reminds us of the economy's basis and ultimate constraints, while 

attention to well-being reminds us of its ultimate purpose" (Dodds, 1997, pp.107-108). 

Ecological economics may then earn itself "the right to be called the 'science of 

sustainability"' (Dodds, 1997, p.108). 

2.4.3 Aspects of social sustainability 

Social sustainability is the goal of sustainable development from an anthropocentric 

viewpoint. There is no easy definition for social sustainability, but in economic terms it 

has been called the maintenance of social or moral capital (Cobb and Daly, 1989). Moral 

capital "requires maintenance and replenishment by shared values and equal rights, and 

by community, religious, and cultural interactions" (Goodland, 1998, p. 70). In a similar 

definition, Cox (1995, p.15) states "social capital refers to the processes between people 
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which establish networks, norms and social trust and facilitate co-ordination and co

operation for mutual benefit". 

Societal well-being is another term used for social sustainability. As an example, the 

New Zealand Royal Commission on Social Policy (1989) discussed "social well-being" 

as an aim of sustainable development: "Social well-being exists when all members of the 

community have a reasonable expectation of achieving those things which are generally 

accepted as necessary for a healthy and happy life" ( cited in Ministry for the Environment 

& Ministry of External Relations and Trade, 1992, p.11). This definition implies that 

individual human well-being for 'all members of the community' is a prerequisite for 

societal well-being. 'Quality of life' is also a term used in conjunction with human well

being (see sections 2.2.1. and s: 1.1 ). In addition, 'those things which are generally 

accepted as necessary for a healthy and happy life' are fundamental human needs (for 

example, Dodds, 1997, 1999; Max-Neef, 1991, see section 5.1.2). In addition, Max-Neef 

(1991, p.16) suggests "quality of life depends on the possibilities people have to 

adequately satisfy their fundamental human needs". The claimed importance of needs is 

also consistent with the WCED's definition of sustainable development (see section 

2.2.1). 

As is further outlined in section 5.1.3, people exist in a social context, not in isolation, 

lending importance to the concept of 'person-in-community' (Dodds, 1999, section 5.2). 

In addition, underlying needs are best satisfied in a variety of different social institutions, 

broadly categorised as the state (government), the market and the community (see section 

5.2). Moreover, Dodds (1999) suggests that both the social concepts of justice and 

freedom are central to human well-b~ing (section 5.2). The concepts of freedom and 

justice are also central to the definitions of sustainable development. Using the WCED's 

needs based definition, freedom implies the freedom to satisfy one's needs, while justice 

implies that everyone (present and future) has equal opportunities to satisfy their needs 

(based on a social contract under Rawl's (1971) theory of justice, see section 5.2). 

Having 'equal opportunities' brings the concept of equity to the fore in sustainable 

development. 

Two different dimensions of equity are implicit ( or explicit) in sustainable development 

definitions. These are intragenerational ai--id intergenerational equity, and Memon (1999) 

suggests that the WCED's definition can be broken into these two respective parts. 

Development that can meet the needs of the present generations has imperatives for 

satisfying everyone's underlying human needs, of which a substantial part of (primarily) 

developing countries' populations' needs are currently not being met. This is the 
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intragenerational equity dimension. Development that does not compromise the ability of 

future generations to meet their own needs invokes the intergenerational equity 

dimension. This concept has been eloquently stated by the International Union for the 

Conservation of Nature (IUCN, 1980): "we have not inherited the earth from our parents, 

we have borrowed it from our children" (section l :4,5 cited in Grundy, 1993, p.82). 

Devefopment strategies in the past have been associated with trying to promote 

intragenerational equity, but Goodland points out that: 

If the world cannot move toward intragenerational sustainability during this 
generation, it will be that much more difficult to achieve intergenerational 
sustainability sometime in the future, for the capacity of environmental 
services will be lower in the future than it is today, and the world's population 
will be.much greater. (Goodland, 1998, p.71). 

The degree . of current development policy emphasis on intergenerational and 

intragenerational dimensions will have repercussions for the possibilities for future 

societies. 

It must be noted that some authors suggest that the meaning of concepts such as freedom 

and justice (and therefore equity) can find no societal consensus (for example, Walzer, 

1983, see section 5.2). Perhaps they are not 'analytically definable', just as the words 

'sustainable' and 'development' are not 'analytically definable' (section 2.2.1), but these 

concepts can be used as ethical guiding principles ( see section 5 .2 .1 on a sustainable 

social ethic). 
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3. Systems 

The recent development of 'systems thinking' is important for conceptualising 

complex situations. Systems concepts are widely used in sustainable 

development literature (for example, Bossel, 1998a, 1999; Peet, 1992; 

Meadows et al., 1992, and Figures 2-1 and 2-2, section 2.2.2). As Bossel 

( 1998a, 1999) uJilis.es a systems approach for defining indicator sets for 

sustainable development, this chapter's aim is to provide enough systems 

information and understanding to analyse Bossel's framework. Systems 

thinking is also useful for conceptualising the complexities of social reality 

inherent in Max-Neefs (1991) framework. This chapter aims to clarify what 

a system is, outline systems' characteristics and some types of systems of 

increasing complexity. Then some characteristics and behaviour of complex 

systems, such as self-organisation, are covered. Complexity is then outlined 

in more detail, which leads into a discussion of post-normal science. The 

chapter finishes with a discussion of sustainable systems, particularly those 

with human actors. Complex, social and sustainable systems are all important 

in order to analyse Bossel's and Max-Neefs frameworks. 

3.1 Back_ground 

The last three hundred years has seen the W estem method of science dominate the way 

Western nations think about the world. The corresponding rapid advances in engineering, 

technology, medicine and material lifestyles have helped reinforce those beliefs. 

Conventional science is reductionist, which believes that if we take apart 'reality' and 

rigorously study the pieces in isolation. we can understand 'reality'. Reductionist 

thinking can be seen in a Laplacian objective, which is to form a set of equations which 

perfectly describe the behaviour of a system in past, present, and future, as seen by some 

omniscient god (Laplace, 1795 in O'Connor et aL 1994). Reality was thought to be 

deterministic. 
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Unforseen consequences resulting from well-intended human actions have shown some 

serious problems with reductionist scientific method, which involves one problem, one 

description, and one solution at a time (Giampietro and Mayumi, 1998). As Garret 

Hardin points out, "we can never merely do one thing. Wishing to kill insects, we may 

put an end to the singing birds. Wishing to 'get there' faster we insult our lungs with 

smog" (Hardin, 1963, pp. 79-80 cited in Jervis, 1997, p. l 0). In contrast, studying reality 

as systems allows us to 'step back' and look from a wider perspective. By studying 

things in their natural context interconnections can be identified. 

The subject of 'systems' is a way of looking at things. 'Systems' is not a discipline in 

itself, but is a 'tool' that can be used· within, between, or around any of the formal 

disciplines. It therefore "complements and extends the reductionist, positivist approach 

of conventional science" (Peet, 1992, p.73). 

3.1.1 Hard and soft systems 

The tenns 'hard' and 'soft' systems have arisen out of approaches to attacking real world 

problems. Engineering and technological achievements such · as building bridges, 

building and operating aeroplanes and automated industries, and sending people to the 

moon, developed and used hard systems techniques. These techniques have proved to be 

inadequate when applied to social systems. Social systems are called soft systems 

because "the goals of human social .systems often are not clear and change as peoples' 

perceptions and priorities change" (Peet, 1992, p.73). Checkland, who has developed a 

'soft systems methodology' for approaching ill defined 'problem situations', has some 

useful comments concerning hard and soft systems approaches: 
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The main difference between 'hard' and 'soft' approaches is that where the 
former can start by asking 'W~at system has to be engineered to solve this 
problem?' or 'What system will meet this need?' and can take the problem or 
the need as ·given'; the latter has to allow completely unexpected answers to 
emerge at later stages ... the 'soft' methodology is seen to be the general case 
of which 'hard' methodologies are special cases 

(Checkland, 1981, pp.190-191 ). 



3.2 What is a system? 

In the literature there are many system-definitions, but all say more or less the same thing. 

Peet (1992) states: 
A system is a whole that cannot be divided into independent parts. Systems 
have two very important properties: 
• Each part has properties it loses when separated from the system. 
• Every system has some essential properties that its parts do not have. 

(Peet, 1992, p. 73, italics in original). 

Checkland (1981, p.3) says "the central concept 'system' embodies the idea of a set of 

elements connected t9gether to form a whole, this showing properties which are 

properties of the whole, rather than properties of its component parts". Bossel (1994, 

p.22) adds another criterion by saying that a system has "a certain function, i.e. it can be 

defined by a system purpose recognizable by an observer". 

Notwithstanding the definitions, the concept of a system is best illustrated through some 

examples. A chair, a bicycle, an organism, a family, a business, the global ecosystem, 

and a galaxy, are all systems (of increasing compiexity). Once a chair is taken apart it 
can no longer be used as a chair, even though we still have all the parts. A person's 

organs (or the cells that make them up) do not define the individual characteristics and 

behaviour of the person. 

The most important feature of systems is the relationships among their elements. A 

'systems approach' concentrates on the interactions between different parts of the whole. 

between other systems, and the system's environment. Therefore, a system can only be 

understood in its collective context, not in isolation. 

3.2.1 System components 

A system is made up of parts, often called system elements. These are connected to form 

a system structure. A system is embedded in an environment and is bounded by 'a system 

boundary. The boundary defines the system's identity and autonomy. The environment 

provides system inputs, and the system returns outputs across the system boundary. The 

specific system structure and environmental inputs allow the system to perform its system 

function (Bosse!, 1998a). These concepts are illustrated in Figure 3-1, below. 
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These tenns are used to try to conceptualise the systems concept. Many of the words 

such as structure and control have unintended mechanistic (hard systems) or 

anthropocentric connotations. In natural systems (such as ecosystems) or in 'human 

activity systems' (such as a society), these tenns are used in their widest meanings. 

inputs 

system 
environment 

Figure 3-1: Basic systems diagram (Bossel, 1999, p.20) 

3.3 System characteristics 

system 
boundary 

output 

There are two pairs of related system characteristics that are essential for systems 

thinking. These are emergence and hierarchy, and communication and control. 

3.3.1 Emergence and hierarchy 

The difference between a system and its parts is often put in terms of a system's emergent 

properties. Aristotle argued that the whole is greater than the sum of its parts, yet Jervis 

(1997, pp.12-13) points out, "ifwe are dealing with a system, the whole is differentfrom, 

not greater than, the sum of its parts" (italics in original). The taste of water is an 

example of an emergent property. It is a property of water as a whole, rather than of 
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hydrogen and oxygen, the parts of which it is made. The concept of systems hierarchy 

can be thought of in terms of Chinese boxes (Simon, 1973 in O'Connor, 1994). Opening 

one box reveals a set of smaller boxes (subsystems) located inside. Opening any one of 

these will reveal yet another set of boxes (sub-subsystems). Checkland (1981, p.314) 

adds that "In a hierarchy, emergent properties denote the levels". Therefore, a system's 

emergent properties are not apparent when studying at the level of its subsystems. The 

characteristics of a society, for example, are not apparent if individuals are studied in 

isolation. In social systems, hierarchies are usually intertwined, often called a heterarchy 
(Bassel, 1998a). 

3.3.2 Communic-ation and control 

The two ideas of communication and control in a system cannot be separated. In any 

hierarchy of systems, the maintenance of the hierarchy requires the transfer of 

information, for the purpose of regulation or control. (Again, this section uses words with 

unintended mechanistic or anthropocentric connotations.) Systems are dependent on, and 

help to control or guide, one or more subsystems 'below' them, In tum, the systems are 

usually controlled or guided by a suprasystem 'above', which is. dependent on their 

inputs. Hierarchies do not necessarily imply a chain of command. Systems have a 

certain amount of autonomy, and are responsible for certain tasks. Suprasystems can 

intervene when the system is not performing as it should. Communication is simply the 

transfer of information, which may be in different forms (for example, chemical 

'messages· in an organism). This communication of information has the purpose of 

control (for example, of movement in a person). It should be noted that control is a 

system property and that human consciousness is not required. 

Feedback 

Proper functioning of communication and control in a system requires feedback. 

Feedback is the communication of information from one part of the system to another part 

for the purpose of regulation or control of those system parts. If. while in the shower, our 

skin senses that the temperature is too cold ( or too hot), the information is communicated 

to our brain that then tells us to adjust the temperature of the water (with the valve). 

Feedback is a characteristic of natural and social systems. Negative feedback corrects any 

movement from normality (steady state) by stabilising the state of the system and its 

parts. A system containing sheep and grass exhibit negative feedback. A large 

population of sheep will reduce food availability (grass) and the excess animals will die, 
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stabilising the system. In contrast, positive feedback loops tend to destabilise the state of 

the system and its parts, by enlarging any departure from normality (steady state). The 

radioactive decay of uranium, for example, produces neutrons and energy, which in turn 

can accelerate the reaction producing yet more neutrons. A system containing positive 

feedbacks always has a risk of instability. Exponential growth is a common result of 

positive feedback (Bose!, 1998a; Meadows et al., 1992). 

3.4 Types of systems 

3.4.1 System openness - · 

Systems can be classified according to their relationship with their environment. Isolated 

systems have no exchange of energy, matter or information with their environment. 

There are no naturally occurring isolated systems that we know of, but the solar system is 

nearly isolated. If the system's inputs and outputs consist of only energy, then it is called 

a closed system. The ea..11:h is almost a closed system. Most systems that we come in 

contact with are open systems. Open systems' inputs and outputs ·consist of energy, 

matter and information. Some examples of open systems are organisms, ecosystems, 

businesses and countries. Open systems are dissipative structures, and are far from 

equilibrium with their environment. . In order to maintain their metastable state, inputs 

(especially of energy) from their environment are needed (also see section 3.5.2). 

3.4.2 Systems of increasing complexity 

Some systems are more complex than others, depending on their internal structure and 

their ability to adjust to changes (Bosse!, 1998a). A system's complexity is influenced by 

another important systems characteristic called variety. Peet (1992, p.74) defines variety 

as "the number of distinguishable states each part of the system can adopt (and which 

thereby influence other parts). The greater the variety, the more complex is the system's 

behaviour". Bossel suggests that "as the level of system complexity increases, new basic 

system needs appear" (Bosse!, 1998a, p.38). These 'system needs' he calls 'basic system 

orientors' (see Chapter 4). 

The following description of different systems is arranged in an order of increasing 

system complexity. The simplest systems are static systems, such as a rock or a chair, 

34 



which just exist in a non-destructive environmental space. Metabolic systems, such as a 

waterfall, are open systems and require a throughput ( of matter, energy, or information) to 

survive. Seif-regulating systems (or self-sustaining systems) can survive in, their 

environment by finding and converting resources effectively, and protecting themselves 

from threats. Some examples of self-regulating systems are simple organisms or robots, 

which use the inflow of information to regulate their internal processes. Seif-organising 

systems, such as plants, ecosystems, or a human society, can under some circumstances 

change their internal structure, rules or parameters, to coevolve with their environment. 

Non-isolated systems, such as competing businesses, have to modify their behaviour 

because of another system in its environment. Seif-replicating systems (or autopoietic 

systems), such as body cells or human organisations, can regenerate themselves or 

reproduce their own kirid. Sentient systems, such as animals and humans, can experience 

pain and emotions, and therefore have psychological needs. Lastly we have conscious 

systems, which can reflect about their actions and need to make conscious choices. 

Conscious systems, such as individual people or human organisations, have an ,ethical 

reference (whether implicit or explicit) which affects their behaviour (Bassel, 1998a). 

3.5 Complex system characteristics and behaviour 

3.5.1 Types of system change 

In a world of interacting systems, change is the one thing we can be sure of. Any change 

in one system will affect the environments of other systems, which will also force them to 

change. Changing systems are called dynamic systems. Linear dynamic systems are 

idealised, special cases of the real world. Mathematically, the rates of change of their 

state variables are linear functions of the state variables. Linear dynamic systems are 

stable in all of state space and have a single point of equilibrium. They have predictable 

responses for given inputs. Most systems in the real world are nonlinear dynamic 

systems. Mathematically, the rates of change of their state variables are nonlinear 

functions of the state variables .. Nonlinear systems can have strange properties and 

behaviour (see section 3.5.2). 

System development is directed system change. Deve!opment usually means a change to 

a more complex system structure, and to behaviour better adapted to new conditions. 

(This also applies to the term 'sustainable development', see section 2.2.3). Development 
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is seldom steady and continuous, as it involves successive qualitative changes in a 

system's structure. Adaptation involves changing the system parameters "to avoid 

catastrophic changes due to external disturbances or fluctuations or internal noise" 

(Conrad, 1983, p.126 in Giampietro and Mayumi, 1998, p.14). Seif-organisation is 

different from adaptation, in that the system adjusts to environmental changes by 

changing its system structure as well as its parameters. The term evolution is usually 

applied to natural systems but can also be used for human systems. Evolution uses both 

adaptation and self-organisation to increase its 'fitness' in competition with other similar 

systems. In addition, all real dynamic systems are irreversible, which means that they 

can never return to their original state (Bossel, 1998a). 

3.5.2 Self-organisation · 

The systems that we are a part of, and interact with in the real world, are complex 

systems. The process of self-organisation is an important part .of their behaviour, and 

requires some explanation.· Buenstorf ( 1999, p.15) states: "self-organization requires a 

system consisting of multiple elements in which positive and negative feedback relations 

between the system elements are present". He adds that the system must be far from 

thermodynamic equilibrium. Such systems are dissipative structures, which Buenstorf 

(1999, p.13) referencing Prigogine (1976) and Prigogine and Stengers (1984) defines as: 

"structures of increasing complexity developed by thermodynamically open systems on 

the basis of energy exchanges with their envirqnment". These energy exchanges are to 

maintain the system, which reduces its own entropy while increasing the entropy of the 

environment. Furthermore, in systems that are far from thermodynamic equilibrium 

"initial conditions and random fluctuations· may have a permanent effect on the system's 

development" (Buenstorf, 1999, p.14). 

Bosse[ (1999) referencing Schumpeter (1939), Holling (1986), and Sterman .(1986), 

claims that the process of self-organisation of real world complex systems exhibits cyclic 

dynamics (also see Holling, 1994). There are four distinct stages to the cycle observed in 

both economics and ecology. These are "( 1) renewal and growth, (2) conservation. (3) 

deterioration and creative destruction, and ( 4) innovation and reorganization" (Bosse 1, 
1999, p.46). The cycle then repeats. Each cycle leads to a new evolutionary development 

level, with a different system structure. Different stages of the cyclic process require 

different system strategies, or basic orientor emphasis (see section 4.2.2). In social 

systems, Bossel ( 1999) claims that all 'cultural types' (Thompson et al., 1990) of system 
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actors must be present all the time, but there will be different emphasis at each self

organisation stage. 

Bifurcation 

Bifurcation is an important process of self-organisation, which directs a system's 

development. Equilibrium points or regions, which a system tends to move towards over 

time, are called attractors. As an example, a new apartment building in a town that has 

available accommodation, can 'attract' external population. A system can have multiple 

attractors, which can also change over time, so a change in system states can result in 

.very different system behaviour (Bossel, 1998a). As a system approaches an attractor it 

can undergo a process called bifurcation. Close to bifurcation points>the system car{no 

longer be described deterministically and random fluctuations become abnormally high. 

Long range correlations between system elements may appear, and tiny changes in a 

critical factor may trigger bifurcation. Buenstorf (1999, p.15) states: "At bifurcation 

points, the system may take one of several avenues of development. Which of .these is 

actually realized depends on random fluctuations", The system may disintegrate into 

disorder (if it is already highly complex) or develop into a higher level of complexity and 

organisation (Peet, 1992). Using the above example of the town, at bifurcation it may 

develop into a city, or due to financial problems or a new Mayor, devolve into a village. 

Order from chaos 

A system can have seemingly random or chaotic behaviour, but chaos can also be the 

beginning of a new order. Byrne (1998, p.5) shows this by stating "chaos is the precursor 

of order, not its antithesis". A system with almost identical initial conditions has chaotic · 

behaviour if its state trajectories diverge after a short time. The weather system is an 

example of a chaotic system, as despite well-known physical equations and 

meteqrological data, it is unpredictable after a few days or even hours (Bossel, 1998a). 

Complex order can arise from simple (linear) order or from chaos, by movement from 

'simple' attractors to 'strange' attractors through a process of bifurcation (Byrne, 1998). 
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3.6 Complexity 

In order to develop some understanding of reality's millions of interacting systems, we 

need to accept complexity. O'Connor (1994, p.61 I) states, "reality displays an 

irreducible complexity of structure - a hierarchical, dynamically meta-stable, and mutable 

character being confronted at whatever level, and in whatever way, it is interrogated". 

Byrne (1998, p.1 ), referencing Waldrop ( 1992), defines complexity "as the domain 

between linearly determined order and indeterminate chaos". However, O'Connor et al. 

(1994. p.228) state that a 'complicated' system may "be deemed ultimately determined in 

its behaviour, at the same time admitting that in practice ( due to limitations of knowledge, 

lack of precision, computing power, etc.) it is unable to provide a description that 

captures this underlying determination". These complicated systems are abstracted away 

from and are special cases of the 'real world', for the purpose of analysis. The 'real 

world' systems are "inherently indeterminate in their behaviours by virtue. of the real 

complexity of their organizational forms, functions and change" (O'Connor et al., 1994, 

p.228). 

Funtowicz and Ravetz ( 1994a, 1994b) make an added distinction within complexity to 

define ordinary complexity and emergent complexity. The contrast between them can be 

made in terms of their patterns of stability and change. The normal state for an ordinary 

complex system is a "diversity of elements, coexisting in (what we see as) a 

complementary of competition and cooperation" (Funtowicz and Ravetz, 1994a, p.570). 

These systems "tend to maintain a dynamic stability against perturbations" (Funtowicz 

and Ravetz, 1994a, p.570), until overwhelmed. Ordinary complexity directly serves a 

system's purposes, which, for example, can explain much of a simple organism's 

behaviour, such as growth and survival. 

In contrast, emergent complex systems are "systems in which at least some of the 

elements possess individuality, along with some degree of intentionality, consciousness, 

foresight, purpose, symbolic representations, and morality" (O'Connor et al., 1994, 

p.229). They cannot be described mechanistically and functionally alone, and instead we 

need to take into account intentionality and ethical reflection. 'Continuous novelty' is a 

characteristic property of emergent complex _systems, which "frequently evolve through 

oscillating between hegemony and fragmentation (which is a conflict among different 

purposes or among plural attempted hegemonies)" (O'Connor et al., 1994, p.229). (In 

this context, hegemony is any behaviour or purpose, which dominates over others.) 
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Diversity, rather than hegemony, is considered desirable, especially in social systems 

(Bosse!, 1999; Max-Neef, 1991 ). In ordinary complexity diversity occur's without 

intentionality, while in emergent complex systems "it requires a special commitment and 

awareness for its achievement and maintenance" (Funtowicz and Ravetz, 1994a, p.569). 

0' Connor et al. ( 1994) further argue that in some respects there are no longer any cases 

of pure ordinary complex systems, as any natural system that we are interested in has 

properties that effect our welfare, and therefore are important to us. 

3.6.1 Post-normal science 

The study of reality as complex systems, with techniques such as bifurcation and 

mathematical chaos, has led to a change in the role played by science. O'Connor (1994, 

p.610) argues that accepting inherent unpredictability in systems evolution "should 

prompt us to reconsider the cultural assumptions that underlie our quest for control and 

determination". Traditionally, research scientists have controlled the choice of problems, 

resources, and evaluation of solutions. Today's policy decisions require an acceptance of 

soft, subjective values, rather than relying exclusively on the so-called ha.rd, objective 

facts of science (Funtowicz and Ravetz, 1991a). Funtowicz and Ravetz (1991a, p.1) call 

this "curing our ignorance of ignorance". 'Post-normal science' ('normal' in the sense 

articulated by Thomas Kuhn (1962)) as developed by Funtowicz and Ravetz (1991b, 

1993, 1994b), means that "scientific information is provided in the context of an enlarged 

decision-making framework" (O'Connor et al., 1994, p.226). This' enlarged framework is 

required because in real-world complex environmental and social problems, .. typically, 

we find that facts are uncertain, values in dispute, stakes high and decisions urgent; and 

the framing of the problem involves politics and values as much as science'' (Ravetz, 

1990, p.2). 

In a post-normal practice of science, dialogue and debate are essential to gain a better 

understanding of reality. O'Connor (1999, p.673), taking a complexity perspective, 

provides an epistemological basis for "reciprocal communication and the mutual learning 

capacity of persons-in-society". This process applies not only to scientific information 

but to all "knowledge in its diverse cultural, social and policy contexts" (O'Connor, 1999, 

p.672), as different perspectives on knowledge coexist in society in their irreducible 

plurality (also see section 5.6). Therefore, a sing_le, objective, and internally consistent 

framework of reality is not possible (O'Connor, 1999). Ulrich (1994, p.30) also argues 

for participatory discourse in problem solving so that "improvement that persists over 

time in the larger system" can be obtained. 

39 



3. 7 Sustainable systems 

As is outlined in Chapter 2, sustainability is a process and not a fixed state. Continuing 

coevolution of systems requires adaptation and self-organisation. As explained in section 

3.5.2, self-organisation often proceeds in a cyclic manner and involves processes such as 

bifurcation. Therefore, a sustainable system does not evolve in a steady, continuous 

manner, but instead, periods of deterioration and rapid qualitative change are not only 

common, but may be necessary. 

Giampietro and Mayumi (1998, p.2) equate the tenn 'evolutionary stability' with system 
. -

'sustainability'. They highlight the need for "a dynamic balance between efficiency and 

adaptability" (Giampietro and Mayumi, 1998, p.15) for the sustainability of complex 

systems. In a certain situation in the human context, some human actions will be more 

efficient than others. The most efficient actions in a given situation, can be called 

"optimal behaviour" (Allen and Phang, 1992, p.5). Communication between system 

actors will increase the arn,ount of people perfonning this 'optimal behaviour'. However, 

as O'Connor (1999) poLnts out, social reality consists of the coexistence of an irreducibie 

plurality of perspectives. These different perspectives will produce a distribution of 

behaviour around the 'optimal', rather than the 'optimal behaviour' being copied exactly. 

Furthermore, the system actors' behaviour has changed the state of the environment (and 

possibly the system), and a period of time has elapsed, so the same 'optimal behaviour' is 

no longer as efficient as it was earlier. In this situation the "error-making" or 

··exploration" (Allen and Phang, 1992, p.5, also see Allen 1992) of the distribution of 

actors' behaviour (based on their different perspectives of reality) is vital to adapt to new 

circumstances. Giampietro and Mayumi (1998, p.15) call this ''the survival of the 

mechanism of reciprocal entailment". They note that "This survival can be obtained only 

by a continuous change of old structures to maintain a given set of functions and a 

continuous change of old functions to maintain a given set of structures" (Giampietro and 

Mayumi, 1998, p.15). 

In systems with human actors (emergent complex systems), the balance between 

efficiency and adaptability (described above), is consistent with O'Connor's et al. (l 994) 

systems oscillation between hegemony and fragmentation (see section 3.6). Furthermore, 

Bossel (1998a) calls the most efficient way to organise a hierarchy of systems, 

subsidiarity. Subsidiarity means that "decisions are made where the problems are. and 

where the knowledge and ability to deal with them resides" (Bosse 1, 1998a, p.41 ). In 

addition, a diversity of behaviour in a certain situation is vital to adapt to changing 
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situations. Therefore, the maintenance of diversity requires a special commitment in 

emergent complex systems, as pointed out by Funtowicz and Ravetz (1994a, see section 

3.6). The maintenance of the balance between efficiency and adaptability, and hegemony 

and fragmentation is an important requirement for system sustainability. 

Some directions of systems evolution are more desirable to humanity than others. If we 

continue to push the natural systems to their limits, for example, they will bifurcate with a 

resulting structural change. This change will probably have disastrous consequences for 

humanity as we depend on the natural systems for survival. Any change in them will 

require a resulting change in us. In systems where there is a significant risk of 

irreversible damage, the precautionary principle should be applied in decision-making 

(Diesendorf, 1997). Peet (1992, p.76) also points out that "if the environment changes 

faster than the system can change itself, the system can never be stable''. Continued 

greenhouse gas emissions, with which natural systems are unable to adapt, will probably 

result in their collapse. The system's rate of response to a threat must be faster than the 

rates of change of the threats. In systems that affect our welfare or that we assume 

responsibility over, this information can be summarised in a non-dimensional Biesiot 

indicator, by taking the ratio of the t\.vo rates (Biesiot, 1997 in Bessel, 1999, also see 
section 4.1.1 ). 

Bosse! (1998a) suggests that because of limits to development (see section 2.3), systems 

evolution can only proceed down certain 'riverbeds'. 'Riverbeds' are shaped by 

attractors, and within each 'riverbed' there are many paths that can be taken. If a certain 

path is unsustainable then it should be diverted to another (sustainable) 'riverbed'. 
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4. Bessel's systems framework 

As is outlined in Chapter 2, 'sustainable development' is fast becoming an 

explicit goal for human societies. Systems thinking (Chapter 3) is a useful 

tool for approaching complex problems. This chapter provides an overview 

of Bessel's "systems theoretical framework for defining indicator sets for 

sustainable development" (Bosse!, 1999, p.xi). The overview of Bossel's 

framework proviges information required for the analysis in the social context 

in Chapters 6 and 7. The framework is further applied to the city of 

Christchurch as a test in Chapter 8. This chapter . covers indicators for 

sustainable development and outlines a systems approach. The health and 

viability of systems are covered, outlining Bossel's 'basic orientors' and their 

satisfaction. The chapter ends with some evidence of basic orientors from 

other areas of science, including Max-Neefs human needs framework. 

Unless otherwise noted, all material is referenced from Lridicators for 

Sustainable Development: Theory, Method, Applications (Bosse!, 1999). 

4.1 Indicators for sustainable development 

We use indicators every day. A person's smile indicates friendliness and a grey sky 

indicates possible rain. Bosse[ (1998a, p.70) states: "Indicators are our link to the world. 

They condense its enormous complexity to a manageable amount of meaningful 

information informing our decisions and directing our actions". We watch indicators to 

get info1mation about something that is important to us. Therefore, "indicators are an 

expression of values" (Bosse!, 1998a, p.70). 

If we make the ethical choice of sustainable development, then indicators are needed to 

tell when, or if, we are on a sustainable path. Bosse! points out that: 

Finding an appropriate set of indicators of sustainable development for a 
community, a city, a region, a country or even the world is not an easy task. It 
requires knowledge of what is important for the viability of the systems 
involved, and how that contributes to sustainable development. The number 

43 



of representative indicators should be as small as possible, but as large as 
essential. (Bassel, 1999, p.xi). 

4.1.1 A systems approach 

When taking into account all the complexity of reality and the multitude of systems and 

component subsystems, finding indicators of sustainable development is not an easy task. 

Bossel suggests that indfoators must fulfil two purposes: "(l) to provide all essential 

information about the viability ofa system and its rate of change, and (2) to indicate the 

contribution to the overall objective (e.g., of sustainable development)" (p.14). His 

conclusion from looking at a number of indicator schemes is that none of them is 

adequate for the above purposes. Therefore, "a systems approach is required to structure 

the search for indicators" (p.14). 

For sustainable development, the total system must be viable and therefore each essential 

subsystem must also be viable. Bassel defines the total system as "the human system 

embedded in the natural system" (p.17). He has identified six subsystems of the total 

system, but recognises that different subdivisions are possible. These subsystems are 

essential systems of the anthroposphere (the sphere that is affected by and effects human 

society). Bassel has further aggregated these six subsystems into three subsystems, as 

shown in Figure 4-1. 

Bassel also suggests that "essential information about system viability and performance is 

contained in (1) the states (stocks) and (2) the rates of change (flows) of a system" (p.23). 

Therefore, indicators providing these two types of information are useful. Furthermore, 

for a goal of sustainable development Bassel suggests we have to determine whether the 

viability of essential subsystems of the total system is imp~oving or deteriorating: "This 

requires concentrating on indicators that relate the rates of change of threats to the 

satisfaction of the different basic orientors to the rates of evasive system response" (p.43 ). 

In qther words, the time required for an effective response must be less than the time for 

the system threat to do irreversible damage. "This information can be combined in one 

indicator, a non-dimensional Biesiot indicator, by taking the ratio of the two rates" (p.43 

referencing Biesiot, 1997). 
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Figure 4-1: The six major systems of the anthroposphere (and their major 

relationships) and aggregation into three subsystems (adapted from 

Bossel, 1999, p.18). 

4.2 Health and viability of systems 

As systems are hierarchical in nature, the viability of the total system depends on some 

(but not necessarily all) of its component subsystems. For any system that depends on 

subsystems, viability has two different aspects. The first is the viability of the subsystem, 

while the second is the subsystem's contribution to the performance and viability of the 

whole system. This is a 'recursive relationship', as subsystems may depend on sub

subsystems, and so on. 

Bossel further suggests that the viability of any system depends on the system's own 

properties and the system environment and its properties. A system must adapt with its 

environment in a process of coevolution. Therefore, properties in the system's 

environment will be reflected in properties of the system. Bossel has identified unique 

properties of all system environments: 
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Normal environmental state: The actual environmental state can vary around 
this state in a certain range. 

Resource scarcity: Resources ( energy; matter and information) required for a 
system,s survival are not immediately available when and where needed. 

Variety: Many qualitatively different processes and patterns of environmental 
variables occur and appear in the environment constantly or intermittently. 

Variability: The state of the environment fluctuates around the normal 
environmental state in· random ways, and the fluctuations may occasionally 
take the environment far from the normal state. 

Change: In the course of time, the normal environmental state may gradually 
or abruptly change to a permanently different normal environmental state, i.e., 
it shifts to a different normal environmental state. 

Other systems: The environment contains other actor systems whose 
behaviour may have other. system-specific (subjective) significance for a 
given actor system. (Bassel, 1999, pp.27-28). 

Illustrative example 

Bossel illustrates these properties using a family as an example. Normal 

environmental state: A family living in India will have to deal with different 

economic, social, cultural, physical, legal and political environments than a family 

living in New Zealand. Resource scarcity: Any family needs food, water, money, 

medical services, consumer goods, and so on, which have to be obtained with 

considerable effort. Variety: There will be many different neighbours, shops, and 

social and cultural offerings in the family's environment. Variability: A family 

member becomes sick or loses their job, a friend moves away or a new neighbour 

arrives. Change: Technology, economic and social conditions change, and the 

family members age. Other systems: The family needs to accommodate the 

interests of an employer, or of neighbours, or other drivers in traffic. Care for pets 

or aging parents may be required. 
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4.2.1 Basic orientors 

The environmental properties defined above impose requirements and restrictions on 

systems, which affect their functions, behaviour and development. In other words, 

"environmental and system properties cause distinct orientations in systems" (p.29). 

Bassel has identified six basic orientors, which correspond to the six fundamental 

environmental properties and apply to all autonomous self-organising systems. The six 

basic orientors are Existence, Effectiveness, Freedom of Action, Security, Adaptability and 

Coexistence, which represent basic system needs. Bassel has further identified three 

system-determined basic orientors "that are peculiar to self-reproducing (autopoietic), 

sentient and conscious beings" (p.30). These are Reproduction, Psychological Needs and 

Responsibility. 

Bessel explains the basic orientors of systems below: 

Environment-determined: 

EXISTENCE: The system must be compatible with and able to exist in the 
normal environmental state. The information, energy and material inputs 
necessary to sustain the system must be available. 

EFFECTIVENESS: The system should on balance (over the long term) be 
effective (not necessarily efficient) in its efforts to secure scarce resources 
(information, matter, energy) and to exert influence on its environment. 

FREEDOM OF ACTION: The system must have the ability to cope in 
various ways with the challenges posed by environmental variety. 

SECURITY: The system must be able to protect itself from the detrimental 
effects of environmental variability, i.e., variable, fluctuating and 
unpredictable conditions outside the normal environmental state. 

ADAPTABILITY: The system should be able to learn, adapt and self
organize to generate more appropriate responses to challenges posed by 
environmental change. 

COEXISTENCE: The system must be able to modify its behaviour to 
account for behaviour and interests (orientors) of other (actor) systems in 
its environment. 
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System-determined: 

REPRODUCTION: Self-reproducing (autopoietic) systems must be able to 
reproduce (either as individuals and/or as populations). 

PSYCHOLOGICAL NEEDS: Sentient beings have psychological needs 
that must be satisfied. 

RESPONSIBILITY: Conscious actors are responsible for their actions and 
must comply with a normative reference. (Bessel, 1999, p.31 ). 

Concerning the Effectiveness orientor, Bossel considers the difference between 

effectiveness and efficiency important: "Effectiveness means accomplishing a task with 

the available resources, during the time available. Efficiency requires in addition the 

economical use of time and resources" (p.114). Fitness competition may create more 

efficient solutions, but the absence of competition will only produce effective solutions. 

Bossel also suggests that the Coexistence basic orienter does not have a normative 

connotation. C~existence only suggests that the presence of other systems will be in 
some way reflected in the system's behaviour. 

Bassel narrows down these nine basic orientors to an essential seven. Responsibility is 

only an orienter for conscious beings (human systems) and is reflected in what Bossel 

calls the 'horizon of responsibility'. The 'horizon of responsibility' is a conscious 

decision to select "present and future systems for whose development responsibility is 

assumed" (p.37). Bassel (1998a, p.79) also mentions an 'Ethical reference' orienter to 

"adopt an ethical framework to guide conscious decisions", where '"Ethical reference' is 

reflected in the indicator selection" (Bossel, 1998a, p.82). Classifying the Reproduction 

orientor under the Existence orienter further aggregates the orientors. This leaves seven 

basic orientors, EXISTENCE, EFFECTIVENESS, FREEDOM OF ACTION, 

SECURITY, ADAPTABILITY, COEXISTENCE and PSYCHOLOGICAL NEEDS. 

Each basic orientor is unique, and represents the most fundamental aspects of a system's 

orientation, interests or guidelines. Basic orientors resulting from fundamental 

environmental properties apply to all self-organising systems. In a particular application, 

basic orientors must be made system and context specific, and will generally lead to a 

more specific subset of orientors. Bossel also states that "in the human context, orientors 

are normative objects like values, norms, goals and objectives" (p.32). 
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4.2.2 Basic orienter satisfaction 

Each of the seven basic orientors is unique, and so one cannot be substituted for another. 

A system that is better equipped to securing all basic orientor satisfaction will be better 

adapted to different aspects of its environment, and therefore will have a better chance for 

continuing survival. Therefore, the minimum of attention must be paid to each basic 

orientor. An over-fulfilment of one orientor does not compensate for a deficit in another. 

Furthermore, the uniqueness of basic orientors does not imply independence of basic 

orientor satisfactions. If money is used for Security, for example, then it is unavailable 

for Freedom of Action. There may also be "synergistic effects, where improving 

satisfaction of one orientor may also improve satisfaction of another. For example, more 

efficient resource use (Effectiveness) may lead to more Freedom of Action as resources 

are freed for other uses" (p.33). Effectiveness and Freedom of Action are still entirely 

different categories of orientation. 

Bosse! outlines a two-phase assessment of orientor satisfaction: 

Phase 1: First, a certain minimum satisfaction must be obtained separately for 
each of the basic orientors. A deficit in even one of the orientors threatens 
long-term survival of the whole system. The system will have to focus its 
attention on this deficit. 

Phase 2: Only if the required minimum satisfaction of all basic orientors is 
guaranteed is it permissible to try to raise system satisfaction by improving 
satisfaction of individual orientors further - if conditions, in particular other 
systems, will allow this. However, there are upper limits to basic orientor 
satisfaction. For example, excessive emphasis on SECURITY or FREEDOM 
OF ACTION or ADAPTABILITY is obviously pathological and reduces 
viability and sustainability. (Bossel, 1999, p.34). 

Once all basic orientors are satisfied in the minimum and the system is viable, the 

system's basic orientor emphasis may differ. Bossel suggests that the behavioural (life 

strategy) differences of organisms or of human systems (individuals, organisations, 

political or cultural groups) can often be explained by differences in the relative 

importance attached to different orientors (in phase 2). 

49 



Illustrative example 

Basic orientors, such as Effectiveness and Security seem like abstract concepts, so Bossel 

provides some specific examples to illustrate his systems framework (Table 4-1 ). He 

suggests that "the assessment of orientor satisfaction, i.e., of system viability, can be done 

by identifying indicators that can provide information about how well each of the 

orientors is being fulfilled at a given time" (p.32). Table 4-1 shows how basic orientors 

can direct us to find indicators of viability for a family. 

Table 4-1: Finding indicators for the viability of a family (adapted from Bossel, 1999, 

p.40). 

Orientor System performance Possible indicators 

Existence Is the system compatible with availability of shelter, clothing, food, 

and able to exist in its particular water, sanitation, life expectancy 

environment? 

Effectiveness Is it effective and efficient? work hours necessary for life 
c,11nnnrt pff1f'iPnf''1 nfrpc,nnrf'P nc,p u~.t-'t''-'.I. "'' -.L..J..J._.A._.I..LV J V.L. .J,.-UV~.1,-- ~u-

Freedom of Does it have the necessary income level, job opportunities, 

Action freedom to respond and react as health, mobility 

needed? 

Security Is it secure, safe and stable? safe neighbourhood, savings, 

insurance, social security scheme 

Adaptability Can it adapt to new challenges? education and training, flexibility, 

cultural norms 

Coexistence . Is it compatible with interacting social skills, compatibility of 

subsystems? language and culture 

Psychological Is it compatible with emotional stress, anxiety, 

Needs psychological needs and culture? dissatisfaction, family quarrels 

4.4 Other evidence of basic orientors 

Bossel suggests that "evidence of basic orientors is found in many fields of science" 

(p.34). Examples are cited of basic orientors being manifest in our emotions (Bossel, 

1998a, see Table 6-1 ), in societal punishment, in the Bible, in the study of artificial life 

(Krebs and Bosse!, 1997), in ecosystem properties (Mi.iller and Fath, 1998), in cultural 
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theory (Thompson et al., 1990), and in the empirical results of psychologists Cantril 

(1965), Maslow (1968, 1970), and Rokeach (1973). 

In his book Human Scale Development (1991), Max-Neef has classified 'fundamental 

human needs' into categories that Bossel claims can be mapped onto his seven basic 

orientors. This is shown in Table 4-2 below. 

Table 4-2: Bossel's system orientors and Max-Neef's fundamental human needs 
(adapted from Bossel, 1999, p.36). 

Basic orientors Psychological and social needs 
(Bossel, 1977) (Max-Neef, 1991) 

Existence Subsistence 

Effectiveness Understanding, 

Idleness 

Freedom of Action Freedom 

Security Protection 

Adaptability Creation 

Coexistence Participation 

Psychological Needs Affection, 

Identity 

Max-Neefs framework has been chosen for a comparative analysis of Bessel's 

framework. Bossel's mapping ofMax-Neefs needs onto his orientors is very useful, as 

both authors arrive at similar conclusions from different starting points. The 

epistemology of both authors' works will be analysed in Chapter 6, so it is useful to note 

here what Bossel has to say about Max-Neefs work. 

In his work on 'human scale development', Manfred A. Max-Neef has 
classified human needs according to several categories which can be mapped 
on the basic orientors . . . The coincidence of these two (independently 
developed) lists is striking, but some remarks are in order. 

As explained above, the first six entries are basic system needs that apply to 
any self-organizing system, human or not. It therefore comes as no surprise 
that they also appear as 'basic human needs'. Since they are manifest in 
corresponding emotions ... they can be interpreted as 'psychological needs' 
(as does Max-Neef), although their origin is of a general system nature. 
However, the items 'affection' and 'identity' in Max-Neefs list are truly 
psychological needs; they cannot be explained by system requirements alone. 
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Why are 'understanding' and 'leisure' juxtaposed with the 'effectiveness' 
orien_tor? Effectiveness is obviously a function of knowledge and 
understanding. But effectiveness is also a function of rest, contemplation and 
'creative idleness'. (Bossel, 1998a, pp.82-84). 



5. Social sustainability: Human and societal 
well-being 

In section 2.4.3, aspects of 'social sustainability' are identified that include 

the maintenance of moral capital, societal well-being, human needs, and 

intergenerational and intragenerational equity. Systems with human elements, 

or 'emergent complex systems', unique characteristics and behaviour are 

identified in section 3.6. In addition, the maintenance of diversity is 

paramount for social systems to be sustainable. Social systems exist in a 

biophysical environment and therefore need to be analysed in a sustainable 

development context, with reference to the total system. Bosse! outlines a 

framework for analysing the essential systems of the total system for a goal of 

sustainable development (Chapter 4). This chapter covers human well-being, 

by outlining various approaches to analysing well-being found in the literature 

as well as the context of well-being. The social space and the 'good society' 

are then covered, including social institutions, concepts such as freedom and 

justice, and a sustainable social ethic. Max-Neefs fundamental human needs 

:framework is then outlined and briefly compared to needs literature. 

5.1 Human well-being 

5.1.1 What is human well-being? 

What is human well-being? Several possibilities are mentioned in Chapter 2, such as a 

'healthy and productive life' (section 2.3.1), 'quality of life' (section 2.3.1), and a 

'healthy and happy life' (section 2.4.3). The World Health Organisation (WHO) says: 

Quality of life is defined as an individual's perceptions of their position in life 
in the context of the culture and value system where they live, and in relation 
to their goals, expectations, standards and concerns. It is a broad ranging 
concept, incorporating in a complex way a person's physical health, 
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psychological state, level of independence, social relationships, personal 
beliefs and relationship to salient features of the environment. 

(WHO, 1998, p.17). 

Furthermore, quality ~f life is embedded in a cultural, social and environmental context 

(WHO, 1998). So, how can we analyse a person's well-being or quality of life, which has 

many complex dimensions and relationships? 

5.1.2 Approaches to analysing human well-being 

Dodds (1997) suggests that most literature concerning well-being is about how human 

well-being may be achieved, rather than the nature of well-being itself. Despite this 

shortcoming, he outlines four broad approaches to analysing well-being, as found in the 

literature. These are "well-being as a state of mind, as a state of the world, as human 

capability, or as the satisfaction of underlying needs" (Dodds, 1997, pp.96-97). 

'Well-being as a state of mind' is the classic utilitarian approach pioneered by Bentham, 

where happiness and well-being are essentially treated as synonyms, and are taken to 

have two general meanings (see Tatarkiewicz, 1976; Veenhoven, 1984; and Cohen, 1993 

in Dodds, 1997). The first is described as the degree of pleasure in a person's feelings or 

moods. The second is contentment, the cognitive impression of satisfaction of one's life 

(for example, Michalos, 1980, 1985). Criticisms of the 'well-being as a state of mind' 

approach are that there is no allowance for collective well-being, well-being other than of 

a mental state, and the need for subjective survey data for evaluation. 

The 'well-being as a state of the world' approach attempts to identify measurable 

indicators that themselves contribute to a good life. As an example, the United Nations 

Development Programme's Human Development Report (1998) measures indicators 

including per capita income, literacy, and life expectancy. However, there are two 

philosophical bases of well-being that underlie the state of the world indicators. One 

basis is the utilitarian satisfaction of preferences and the other is the satisfaction of basic 

needs. Both philosophical bases have a number of criticisms. 

Well-being expressed in the satisfaction of revealed preferences applies only in the 

absence of market failure, in which case preferences are expressed through non-market 

political and institutional processes. The method assumes that the value of all relevant 

states of the world can be measured in monetary terms, a viewpoint described by Sen 

(1982) as 'commodity fetishism'. A further criticism is that people's choices do not 
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always result in improved well-being, due to their state of mind, lack of will, or lack of 

information. 

The main criticisms of the satisfaction of basic needs approach are in the definition of 

'basic needs', since psychological and social needs (as opposed to biophysical) are 

difficult to quantify, as is the boundary where needs end and wants begin. , 

The works of Sen (1982, 1993) and Rawls (1971, 1982) are typical of the 'well-being as 

human capability' approach, although they do differ somewhat. Rawls suggests that 

social well-being involves achieving social justice through universal access to just 

processes and instituti?ns. He suggests that justice is the foundation of unity and 

cohesion in diverse liberal societies (Rawls, 1982, 1993), but constrains individual choice 

and incentives through the application of his 'maximin principle'. (The 'maximin 

principle' means that departures from equality are approved only if they improve the 

well-being of the least well off in a society). Sen suggests that well-being involves "a 

person's ability to do valuable acts or reach valuable states of being" (Sen, 1993, p.30) 

and therefore includes freedom and agency in 'doing,' and mental and physical states of 

'being'. Dodds (1997) suggests that Sen's approach is comprehensive and 

philosophically convincing, although the term 'valuable' in "valuable acts" and "valuable 

states of being" is not defined. 

The final approach to analysing well-being claims there are universal underlying human 

needs. Maslow's needs hierarchy (1943), starting with 'physiological needs' and moving 

up (in a loose but structured fashion) to 'self-actualization needs', is probably the most 

well-known needs framework. However, some situations seem to question Maslow's 

hierarchy. As an example, Nepalese villagers used World Bank 'basic needs program' 

money to build a temple (to help satisfy self-actualization needs?) rather than to improve 

their rice fields (to help satisfy physiological needs): "The villagers' basic need ... was a 

good relationship with their gods; you cannot, they insisted, do anything about increasing 

your food supply until you have that" (Thompson et al., 1990, p.55). 

Instead of a hierarchy, Max-Neef s (1991, p.17) fundamental human needs framework 

treats human needs as a system, where "all human needs are interrelated and interactive", 

and hence can accommodate the Nepalese villagers' example. Max-Neef (1991, p.18) 

distinguishes 'needs' from 'satisfiers' and states that "fundamental human needs . . . are 

the same in all cultures and all historical periods". The means of satisfying needs are left 

open, and are therefore culturally and circumstantially determined. Max-Neef has 

identified the nine needs of subsistence, protection, affection, understanding, 
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participation, idleness, creation, identity and freedom. Furthermore, Max-Neef s 

framework includes aspects of 'being', 'having' (institutions, norms etc.), 'doing' 

(agency), and milieus (as times and spaces) of 'interacting'. (As Max-Neefs framework 

has been selected for analysis, it is outlined in more detail in section 5.3). 

Dodds ( 1997) claims that the 'well-being as the satisfaction of underlying human needs' 

approach is the most comprehensive of the four approaches, as it accommodates aspects 

of well-being identified within many disciplines, such as psychology, economic 

development, biology and moral philosophy. Although the other approaches to analysing 

well-being have been criticised, they raise many important points which can be included 

in the underlying needs approach. 

5.1 .3 The context of human well-being 

This section outlines some observations of how the context affects human well-being. In 

systems terms we could call this context a person's environment, which has social, 

economic and environmental aspects. The underiying needs approach to analysing well

being takes the libertarian view that the primary unit of analysis is the individual person. 

However, individuals interact with each other and therefore there are social dimensions to 

a person's existence. Some of a person's needs are inherently social, for example Max..: 

Neef s 'affection' and 'participation' needs. Max-Neef's 'identity' need is based upon an 

individual's perception of themselves in relation to others, and to society as a whole. 

Furthermore, the opportunities available to satisfy one's needs are immersed in a social 

and institutional context. (The social space and institutional roles are outlined in section 

5.2.) 

Continued economic growth measured by Gross Domestic Product (GDP), increasing 

opportunities for consumption and associated rising incomes, have long been associated 

with improved well-being (see Dodds, 1997; Daly and Cobb, 1989; Korten, 1995 and 

Scitovsky, 1976). However, the critique and adjustment of GDP (for example, Daly and 

Cobb, 1989) and other studies, question this assumption. Max-Neef (1991) points to 

numerous studies showing declining well-being in North America and Europe despite 

decades of economic growth. He states: "no correlation seems to exist between achieved 

levels of economic growth and relative happiness of the people concerned" and that 

"poverties (as defined in Human Scale Development theory) ... exist in every society" 

(Max-Neef, 1991, p.43, also see section 5.3). 
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Boyden (1987) suggests that human needs can be over-satisfied as well as under-satisfied 

and therefore have an optimal range of satisfaction. Bossel (1999) agrees by outlining 

two phases of orientor (system need) satisfaction (see section 4.2.2). He s~ggests that 

excessive orientor satisfaction is "pathological" (Bossel, 1999, p.34), and adds that 

increased orientor satisfaction can happen only if conditions in other systems allow it. 

However, "as Durkheim taught, the definition of what counts as 'satisfied' is largely 

socially determined" (Thompson et al., 1990, p.176, also see Scitovsky, 1976). 

Therefore, increasing incomes do not necessarily improve well-being, as perceptions of 

poverty and wealth are changing over time, trapping people in a 'hedonic treadmill' as 

expectations keep up with economic performance (Easterlin, 1973). Scitovsky (1976), by 

noting the difference b_etween comfort (absence of discomfort) and pleasure, identifies 

"the paradox of development: that social and technological advances enable more 

comfortable lives, but simultaneously make pleasure more difficult to obtain" (Dodds, 

1997, p.98). In addition, Hirsch (1977) identifies 'pure' social scarcity where goods 

(such as a unique piece of art by Rembrandt) are valued as symbols of the owner's 

relative position in the community, rather than by the goods' intrinsic value or benefit. 

Korten (1995) suggests that the power of corporations (tJ:i.rough political alliances, 

economies of scale and mass advertising) is helping to create a culture of consumption 

that serves corporate interests rather than consumer needs. Schnaiberg (1980) also 

questions the ability of consumers to direct and control production towards useful goods . 

and less environmental degradation ('consumer sovereignty') through their 'expression of 

preferences', contrary to the neoclassical economic model. Galbraith (1969) suggests that 

there is an increasing imbalance between public and private goods, which becomes worse 

as incomes increase. The market biases activity toward the consumption of private 

goods, such as cars and air conditioners, and away from publicly enjoyed goods and 

services, such as clean air and water, parks and education. 

Many of these observations can be criticised for drawing general conclusions on human 

well-being from industrially developed countries only. However, Heatley and Wearing 

(1992 in Dodds, 1997, 1999) have studied well-being in a wide variety of countries. They 

suggest that once basic needs are met there is little improvement in well-being from 

increasing incomes. The higher happiness reported appears to be associated with other 

factors. such as a person's position in society. or greater personal and political freedoms 

( democracy and equality), although this is not a clear distinction as democratic countries 

are often more affluent. 
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Dodds (1997, 1999) argues that human well-being as the satisfaction of underlying needs 

can accommodate the observations outlined in this section. The approach acknowledges 

the complex relationships between biophysical and psychosocial aspects of well-being. 

Furthermore, Wilkinson (1996) shows that. physiological and psychological states are 

interrelated. Psychosocial factors such as inequality, stress and uncertainty, influence 

physiological health and physical deprivation impacts on mental health. Dodds's (1997) 

analysis of Max-Neefs human needs framework (1991) suggests that most of the 

poverties (resulting from unsatisfied needs) outlined "are not directly related to per capita 

income" (Dodds, 1997, p.104). Therefore, 

. . . the idea of development, becomes the social analog of individual 
actualization, relevant to both North and South. This involves a radical 
reconstruction of the notion of development, and a dramatic reduction in the 
perceived significance of economic activity to community well-being. 

(Dodds, 1997, p.104). 

The identification of underlying needs as the best approach for analysing well-being 

supports and further clarifies the use of 'needs' in sustainable development definitions, 

for example, WCED (1987, see section 2.3 .1 ). Therefore, the 'good society' promotes 

the satisfaction of underlying needs for the well-being of all its members. How does the 

'good society' do this? What are the 'good society's' essential institutions and their 

roles? These questions are investigated in the following section. 

5.2 The social space and the 'good society' 

The truly good society is one which combines justice and the highest human 
freedoms to promote the well-being of all its members, both present and 

. future, while protecting the integrity and beauty of the earth and all its life. 
This implies that 'the good society' and 'sustainable development' are 
effectively interchangeable terms. (Dodds, 1999, p. 7). 

By equating 'the good society' with 'sustainable development' Dodds is implying that 

'the good society' is a sustainable social system. Dodds suggests that the well-being of 

all its members (best analysed through underlying human needs, section 5.1.2) is central 

to a social system's sustainability. The space representing all spheres of human activity 

can be called the 'social space' (Dodds, 1999), which exists in a wider biophysical system 

(Figure 2-2). This section outlines the 'social space' and its importance in influencing 
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well-being, particularly the main institutions required to satisfy different needs. 

Furthermore, the key concepts of 'justice' and 'freedom' are also investigated. In g~neral 

this section shows aspects and dimensions of the 'good society'. 

In his book When Corporations Rule the World, Korten outlines the relative importance 

of three major social institutions or sectors for a heaithy society. The institutions are a 
civic sector, government, and the economic market. Birenbaum and Sagarin (1976, p.2.) 

"When patterns of behavior in a society are directed toward the satisfaction of basic 

human needs, we speak of the behavior as institutionalized and of the cluster of such 

fixed and expected conduct as a social institution". The following passage by Korten 

refers to countries with pluralistic democracies, which is taken as a prerequisite for 

sustainable development (see section 2.2.1): 

The order of precedence among the three primary sectors is fundamental. to 
the healthy and balanced function of society. A civic sector without · 
government and an organized market is anarchy. This is why civil societies 
create governments and organized markets. Civil society is, however, the first 
sector. The authority and legitimacy of all other human institutions flow from 
it. Since government is the body through which citizens establish and 
maintain the rules within which the market will function in the human 
interest, government is appropriately viewed as the second sector. The 
institutions of the market appropriately function as the third sector. 

(Korten, 1995, pp.98-99). 

However, to better understand the roles of these three institutions we must look at the 

central values and motivating virtues behind each institution. Dodds (1999, referencing 

Cox, 1995, 1998 and Smith, 1759) describes 'society' in terms of the social space, which 

is created by the tensions between the institutions (or domains) of the inarket, state (or 

government) and community ( or civil society). This is shown in Figure 5-1. 

The 'social space' is defined as such, as people play parts, or roles, in each domain. 

People are citizens and members of families, neighbourhoods and community groups. 

People are consumers in the market, but are also workers (or dependent on workers) and 

therefore are linked to the production side of the market. As citizens, people vote and are 

linked to the state (or are a part of the state in a direct democracy). In addition, people 

live (breathe air, drink water, etc.) and recreate in an environment. The market takes 

resources (energy and raw materials) from the environment and returns wastes to it, and 

therefore all domains are part of a wider biophysical system. 
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STATE 
legalisation, legal sanction 

justice 
security, equality 

COMMUNITY 
mutuality, emotional 

identification 
affection, solidarity 

harmony, participation 

i 
The 

social 
-

/ 
space 

' 
Key: DOMAIN 

organising p1inciple 
motivating virtue 

central values 

MARKET 
exchange, incentive 

self-interest 
freedom, individualism 

Figure 5-1: The social space (adapted from Smith, 1759; Cox, 1998 in Dodds, 1999, 

p.14) 

As humans play different roles in each domain, the range of huinan needs underlying 

well-being are often best satisfied in different domains. Each domain is associated with 

different values _and virtues, a study of which is important to understand human 

motivation in pursuing the 'good life'. Rokeach ( 1973, p.48) shows the importance of 

values by suggesting that "values are ... the cognitive representations of needs". In 

systems terminology, "values are not subjective inventions of the human mind, but are 

basic system requirements emerging from a system's interaction with its environment" 

(Bassel, 1999, p.37). Furthermore,' "a value system serves to fuse individuals into a 

socially cohesive whole, which then survives and evolves as a unit" (Clark, 1989, p.158). 

Dodds ( 1999) suggests that the motivating virtues in Figure 5-1, correspond to Adam 

Smith's (1759) three countervailing motives (or virtues) of human nature. These are 

benevolence, justice and prudence (self-interest demanded by propriety or norms). 
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(Norms are "socially expected and accepted forms of conduct" (Birenbaum and Sagarin, 

1976, p.2) and therefore "norms regulate legitimate chances for the satisfaction of needs" 

(Habermas, 1973, p.251 cited in Ulrich, 1988, p.140.) Smith (1759, p.237) states: "the 

man who acts according to the rnles of perfect prudence, of strict justice, and of proper 

benevolence, .may be said to be perfectly virtuous". Smith (1759, p.9) argued that the 

process of "conceiving what we ourselves should feel in the like situation" of our fellow 

citizens, underpins all social interaction. Benevolence and justice are other-regarding 

virtues. Benevolence encourages us to promote happiness in others (and when we see 

happiness in others, it pleases us). Justice is a 'social virtue' which prevents us from 

doing others harm. Self-interest, although self-regarding, Smith defines as constrained by 

societal norms or propriety. However, the 'good life' can be achieved only through 

exercising all three virtues. 

Smith's virtues give us some idea about the concepts of 'freedom' and 'justice' which 

Dodds (1999) suggests are paramount to the 'good life' and the 'good society', but they 

require further clarification. Liberal social theory suggests "that there are a plurality of 

equally legitimate conceptions of the good life" (Dodds, 1999, p.7, also see O'Connor, 

1999, and section 3.6.1 ). Consistent with the concept of Smith's propriety of self-interest 

is Mill's (1859) definition of freedom. Mill states that "the only freedom which deserves 

the name is that of pursuing our own good in our own way, as long as we do not attempt 

to deprive others of theirs, or impede their efforts to obtain it" (Mill, 1859, p.487). 

However, this definition may be criticised in that an agent may not 'attempt' to deprive 

others' freedom (or others' efforts to obtain freedom), but in fact may do so. Due to some 

current major globally connected socio-economic and environmental processes, and the 

potential to incur costs on future generations, an actor may be unaware of the 

consequences of their actions. In Smith's time these socio-economic and environmental 

processes were much more local (see section 5.2.1). 

I 

Mill's definition of freedom has aspects of fairness and therefore is linked to the concept 

of justice. Rawls (1971) sees justice as an implicit social contract. At least partly due to 

the plurality of conceptions of the 'good'. there cannot be a societal consensus on justice. 

However, Rawls suggests that justice can be framed in a hypothetical situation where 

free, rational, and informed agents are unaware of their particular position, time (present 

or future), abilities, or psychological propensities. The set of rules formed by the social 

contract under these conditions of 'radical equality' should maximise each agent's 

expected well-being. Although Rawls's approach is useful, Walzer (1983) suggests that 

because perceptions of the 'good' are pluralistic, socially determined and therefore 

always changing, perceptions of justice are in practice also pluralistic. He states: "A 
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given society is just if its substantive life is lived in a certain way - that is, in a way 

faithful to the shared understandings of the members" (Walzer, 1983, p.313). 

Dodds (1999) suggests that the concept of 'person-in-community' takes the individual 

being as the primary unit of analysis, as well as recognising the social context of human 

well-being and the social institutions providing opportunities to satisfy underlying human 

needs. Also, "there are net gains from cooperation and social interaction - implying that 

the construction of rights and responsibilities is not a zero sum game - and that 

individuals can only find their greatest freedom and highest good within community" 

(Dodds, 1999, p.1). Dodds (1999) calls this concept 'liberty-in-solidarity'. Clark (1989) 

suggests that the 'good society' }s a 'synergic society'. She states: "in a highly synergic 

society . . . helping others, far from being a personal sacrifice, is a perceived personal 

benefit" (Clark, 1989, p.179). 

The importance of maintaining and encouraging diversity in 'emergent complex systems' 

has been identified in section 3.6. Clark (1989, p.157) states: "we have now reached a 

stage in human evolution when it is absolutely necessary for all cultures to be aware of 

the existence of ethnocentrism and to school themselves to accept a world with a diversity 

of value systems". Max-Neef (1991, p.38) also suggests that "regaining diversity is the 

best way to encourage the creative and synergic potential that exists in every society". In 

addition, Wilkinson (1996) suggests that social cohesion is crucial to people's quality of 

life. Therefore, the social institutions that make up society need to incorporate 'a 

diversity of value systems' and retain social cohesion. In a society consisting of diverse 

individuals and groups, "the good of the individual coincides with the good of the whole 

because the social institutions create this situation" (Clark, 1989, p.179). 

However, social institutions need to be largely autonomous to support the value systems 

that sustain them. Korten (1995) suggests that civil society is the institution of primary 

importance. The dominance of either the state or the market reduces the opportunities 

available to satisfy some underlying human needs, resulting in 'poverties' (see section 

5.3). The dominance of the market may indeed be happening. There is concern that 

transnational corporations, in political and economic alliance with the 'Bretton Woods 

Institutions', are undermining the national sovereignty and powers of national 

governments in the quest for 'economic globalisation' (Korten, 1995). (The 'Bretton 

Woods Institutions' are the World Trade Organisation (WTO), which was established out 

of the General Agreement on Tariffs and Trade (GATT), the International Bank for 

Reconstruction and Development (commonly known as the World Bank), and the 

international Monetary Fund (IMF)). This institutional imbalance has grave implications 
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for the possibilities institutions have to play their roles in defining the social space, as it 

has been outlined in this section. Furthermore, the· imbalance has implications for the 

opportunities people have to satisfy their human needs. As Korten points out: 

... the largest transnational corporations and the global financial system have 
assumed ever greater power over the conduct of human affairs in the pursuit 
of interests that are increasingly at odds with the human interest. It is 
impossible to have healthy, equitable, and democratic societies when political 
and economic power is concentrated in afow gigantic corporations: 

(Korten, 1995, p.181). 

5.2.1 A sustainable social ethic 

Bosse! (1998a, p.86) comments: "When we say something is 'a question of ethics', we 

usually imply that there can be different views about the relative importance of 

something, and that each of these views is equally legitimate". Dodds ( 1999) suggests 

that the 'liberty-in-solidarity' concept provides the basis for a sustainable social ethic 

which recognises underiying human needs, individual freedom (and hence a plurality of 

conceptions of the good), justice, the maintenance of diversity, and humanity's social 

nature. However, it must be asked, what is the ultimate end to which our ethical basis is 

leading us? Bentham's 'greatest good for the greatest _number' is a possible 

anthropocentric viewpoint. However, Bosse! ( 1998a) suggests that this 'ethic of self

interest' is incompatible with sustainable development, as it already implies injustice by 

meaning "lesser life prospects for some simply for the sake of a greater sum of 

advantages enjoyed by others" (Rawls, 1971, p.14). 

If we make the ethical choice for sustainable development (also see section 2.3. l ), then 

we must give 'sufficient regard' to all essential component systems of the total system 

(Bosse!, 1998a). Bosse! (1998a, p.91) suggests that 'partnership ethics' "is the only 

viable systems approach to sustainability that can restrain the threat posed by the 

anthroposphere for the whole global system, and at the same time protect the human 

system". Partnership ethics envisage the biosphere, anthroposphere, and abiotic 

environment as coevolving systems, whose implicit (for non-conscious systems) ultimate 

aim is successful survival and evolution. As humans also want to survive and collectively 

improve human endeavour, Bosse! suggests that the ultimate aim is 'sustainable 

development'. Underlying partnership ethics is the 'Principle of Partnership' which 

Bosse! says stems from Rawls' (1971) 'veil of ignorance' if applied to the coevolution of 
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systems in a sustainable development context. The 'Principle of Partnership' says "all 

systems that are sufficiently unique and irreplaceable have an equal right to present and 

future existence and development" (Bassel, 1978, p.71 cited in Bossel, 1998a, p.92). 

To give essential systems 'sufficient regard', and for 'sufficiently unique' systems to have 

an 'equal right', we need knowledge of the consequences of major societal decisions. 

Ulrich (1994, p.33) suggests that Kant's (1786, 1788) ethics of duty and Weber's (1973) 

ethics of responsibility are based on the consequences of individual action which occurred 

"within a time horizon and a geographical space (and normally also a social life-world) 

that were shared by the agent and those affected". However, now things have changed: 

-
The causal scale of our actions has extended to include world-wide connected 
socio-economic proces.ses (for example, economic r:ecession, unemployment, 
and poverty), long-term social costs that may be imposed on future 
generations (for example, the health risks ofradioactive wastes), and complex 
and irreversible environmental effects that threaten the survival of the global 
ecosphere (for.example, the greenhouse effect).. (Ulrich, 1994, p.3:3). 

Therefore, knowledge about the consequences of our actions and ethics are inseparable. 

Ulrich (1994, p.33) calls for a "future-responsive ethics" where a "moral duty of being 

knowledgable" is required. The extent of this knowledge is considerable, as shown 1by 

Churchman asking: "how can we design improvement without understanding the whole 

system" (1968, p.3 referenced by Ulrich, 1994, p.26). Jonas (1981, p.201) calls for an 

"ethics of responsibility" for an "endangered future" (Jonas, 1981, p.136), which is 

further complicated due to entities that cannot speak for themselves (for example, future 

generations and ecosystems) and the huge amount of information to be absorbed (Ulrich, 

1994; Jonas, 1981 ). This is the crux of Bosse!' s framework for finding indicators for 

systems viability contributing to the sustainability of the total system (for example, 

Bassel, 1998a, 1999), as these indicators summarise essential complex information for a 

goal of sustainable development (see Chapter 4). 

5.3 Max-Neef's fundamental human needs framework 

Dodds (1997, 1999)has already identified Max-Neef's (1991) fundamental human needs 

framework as a good approach for analysing human well-being. This section outlines 

Max-Neefs framework, as it has been selected for analysis with Bessel's generic systems 

framework in the human context (Chapters 6 to 8). The. explanation of Max-Neefs 

framework fits within the social and environmental context of human individual and 
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societal well-being discussed in this chapter. All material in this section is from Human 

Scale Development (Max-Neef, 1991). 

Human Scale Development is mainly concerned with the fulfilment of fundamental 

human needs of present and future generations. The proposed concept of 'development' 

is human need orientated, self-reliant, endogenous, and ecologically sound. The 

overriding idea is that the actualisation of needs is not only a goal, but the motor of 

development itself. Max-Neef states: "Development is about people and not about 

objects. This is the basic postulate of Human Scale Development" (p.16, italics in 

original). Furthermore, "our preoccupation is a 'social democracy' (or rather a 

· democracy of day-to-?ay living), . . . only through rediscovering the 'molecular' 

composition of the social fabric (micro-organizations, local spaces, human scale relations) 

is a political order founded on a democratic culture possible" (p.11 ). He then leads in to 

the basis of his framework by stating: 

How can we determine whether one development process is better than 
another? In the traditional paradigm, we have indicators such as the gross 
national product (GNP) that is in a way an indicator of the quantitative growth 
of objects. Now we need an indicator about the qualitative growth of people. 
What should that be? Let us answer the question thus: The best development 
process will be that which allows the greatest improvement in people's quality 
of life. The next question is: What determines people's quality of life? 
Quality of life depends on the possibilities people have to adequately satisfy 
their fundamental human needs. A third question therefore arises: What are 
those fundamental human needs, and/or who decides what they are? . 

(Max-Neef, 1991, p.16). 

To help answer this final question Max-Neef states: "it is traditionally believed that 

human needs tend to be infinite, that they change all the time, that they are different in 

each culture or environment and that they are different in each historical period" (p.16). 

He argues that these assumptions are inaccurate, as existing literature does not make 

explicit "the fundamental difference between needs and satisfiers of those needs" (p.16). 

In addition, he claims that: 

Human needs must be understood as a system: that is, all human needs are 
interrelated and interactive. With the sole exception of the need of 
subsistence, that is, to remain alive, no hierarchies exist within the system. 
On the contrary, simultaneities, cornplementarities and trade-offs are 
characteristics of the process of needs satisfaction. (Max-Neef, 1991, p.17). 
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Max-Neef classifies human needs into two categories, existential and axiological, which 

can be displayed in a matrix, as shown in Table 5-1. The existential categories are 

"Being, Having, Doing and Interacting" (p.17), and the axiological categories are 

"Subsistence, Protection, Affection, Understanding, Participation, Idleness, Creation, 

Identity and Freedom" (p.17). Displaying them in a matrix allows us to see the 

interaction between the existential and axiological needs. 

By highlighting the difference between needs and satisfiers, Max-Neef claims that "food 

and shelter, for example, must not be seen as needs but as satisfiers of the fundamental 

need for Subsistence" (p.17). Furthermore, 

There is no one-to-one correspondence between needs and satisfiers. A 
satisfier may contribute simultaneously to the satisfaction of different needs 
or, conversely, a need may require various satisfiers in order to be met. Not 
even these relations are fixed. They may vary according to time place and 
circumstance. For example, a mother breast-feeding her baby is 
simultaneously satisfying the infant's needs . for Subsistence, Protection, 
Affection and Identity. The situation is obviously different if the baby is fed 
in a more mechanical fashion. (Max-Neef, 1991, pp.17-18). 

With all this said, Max-Neef adds two additional postulates: 

First: Fundamental human needs are finite, few and classifiable. Second: 
Fundamental human needs (such as those contained in the system proposed) 
are the same in all cultures and in all historical periods. What changes, both 
over time and through cultures, is the way or the means by which the needs 
are satisfied. (Max-Neef, 1991, p.18, italics in original). 

There are some further characteristics of Max-Neefs human needs framework that should 

be noted. The first is that "needs are satisfied within three contexts: (a) with regard to 

oneself (Eigenwelt); (b) with regard to the social group (Mitwelt); and (c) with regard to 

the environment (Umwelt)" (pJ8, italics in original). The second is that "any 

fundamental human need that is not adequately satisfied reveals a human poverty" (p.18). 

In his framework 'poverty' means much more than its traditional economic meaning. For 

example, a poverty of the Protection need could be due to bad health systems, violence or 

the arms race. Furthermore, "poverties are not only poverties. Much more than that, 

each poverty generates pathologies" (p.19, italics in original). 

Max-Neef also suggests that "the very essence of human beings is expressed palpably 

through needs in their twofold character: as deprivation and potential" (p.23). Needs are 
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much more than physiological and the acute feeling that something is lacking. By seeing 

needs as potential they can "engage, motivate and mobilize people ... and eventually may 

become a resource" (p.24). To conceptualise needs as deprivation and potential "it is 

inappropriate to speak of their being 'satisfied' or 'fulfilled', They reflect a .dialectic 

process in as much as they are in constant movement. Hence, it may be better to speak of 

realizing, experiencing or actualizing needs through time and space" (p.24). 

The final note to make is to realise that there are different types of satisfiers and that they 

are generated in different ways. Max-Neef identifies five types of satisfiers. Violators or 

destroyers stop the possibility of the need being satisfied and inhibit the satisfaction of 

other needs. Example~ of destroyers attempting to satisfy the Protection need are the 

arms race or bureaucracy. Pseudo-satisfiers generate a false sense of need satisfaction, 

for example, fashion and fads are pseudo-satisfiers of the Identity need. Inhibiting 

satisfiers generally over-satisfy a need and over time seriously inhibit the satisfaction of 

other needs although they are not as aggressive as destroyers, for example, paternalism 

over-satisfies the protection need. Singular satisfiers only satisfy one particular need and 

are neutral with respect to other needs, for example, the ballot only satisfies the need for 

Participation. Finally, synergic satisfiers satisfy a given · need and simultaneously 

contribute to the satisfaction of other needs. Breast-feeding is a synergic satisfier, as it 

satisfies the Subsistence need and contributes to the fulfilment of Protection, Affection 

and Identity needs. In general the first four types of satisfiers are exogenous to civil 

society and are imposed or institutionalised. Synergic satisfiers are usually endogenous, 

that is, generated by the community at the grassroots level. 

Table 5-1 shows a part of the matrix Max-Neef provides to illustrate his needs 

framework. Across the top are the existential categories of Being, Having, Doing and 

Interacting, while down the side are the axiological categories of Subsistence, Protection, 

Affection, Understanding, Participation, Idleness, Creation, Identity and Freedom. 

Satisfiers are organised within the grids of the matrix, which Max-Neef claims "is neither 

normative nor conclusive" (p.30). The matrix only gives examples of possible types of 

satisfiers, which may vary with different cultural groups and in different historical 

moments. 
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Table 5-1: Partial matrix of Max-Neers needs and satisfiers (Max-Neef, 1991, pp.32-

33). 

Being Having Doing Interacting 
Subsistence physical health, food, shelter, feed, procreate, living 

mental health, work rest, work environment, 
equilibrium, social setting 
sense of 

humour, 

adaptability 

Protection care, insurance cooperate, living space, 

adaptability, - systems, prevent, plan, social 

autonomy, savings, social take care of, environment, 

equilibrium, security, health cure, help dwelling 

solidarity systems, rights, 

family, work 

Affection self-esteem, friendships, make love, privacy, 

etc. solidarity ... family ... caress ... intimacy ... 

As additional explanation Max-Neef states: 

The column of BEING registers attributes, personal or collective, that are 
expressed as nouns. The column of HA YING registers institutions; norms, 
mechanisms, tools (not in the material sense), laws, etc. that can be expressed 
in one or more words. The column of DOING registers actions, personal or 
collective, that can be expressed as verbs. The column of INTERACTING 
registers locations and milieus (as times and spaces). It stands for the Spanish 
EST AR or the Germen BEFINDEN, in the sense of time and space. Since 
there is no corresponding word in English, INTERACTING was chosen afaut 
de mieux. · (Max-Neef, 1991, p.33, italics in original). 

5.3.1 Max-Neef's framework and needs literature 

In Chapter 6 Max-Neef's fundamental human needs framework 1s analysed in a 

comparative fashion with the human context of Bossel's systems orientor framework. 

Therefore, a superficial analysis is made here to determine if Max-Neef s framework 

covers all human needs. This analysis is done to get an indication of the scope and 
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robustness of Max-Neef s framework and to get a feel of where it sits in the body of 

human needs literature. 

To determine whether Max-Neefs framework covers all human needs it is compared to 

lists of needs identified by other theorists. An extensive list of needs authors is provided 

by Ramsay (1992, pp.170-174). The list includes Brentano (1908), Maslow (1943), 

Fromm (1956), Packard (1960), Krech et al. (1969), Lane· (1969), Davies (1977), Nielson 

(1977), Galtung (1980), and Mallman (1980). Without going into the detailed 

explanation of their needs definitions and classifications, a comparison with Max-Neef s 

framework shows that it accommodates all the needs that these authors present. While 

some of the needs have different names, they are arguably covered by the scope of Max

Neef s framework. Furthermore, Max-Neefs examples of satisfiers cover some of the 

authors' needs, as many have not made explicit the difference between needs and 

satisfiers. 

A need that Max-Neef has omitted is that of 'transcendence', which he states "is not 

included in our proposal as we do not yet consider it universal" (p.27). ·· Krech et al. 

( 1969) lists "gaining power and dominance over others" (Ramsay, 1992, p.173) as a sub

category of need which is not included in Max-Neefs framework. Possible reasons for 

its omission are that Max-Neef may not consider this a fundamental need, or a universal 

need. It also does not fit within the principles of sustainable development, which is the 

context of this thesis and so this anomaly is ignored. 

This brief look at needs literature shows that Max-Neefs framework is probably 

sufficient in scope to cover all human needs. Max-Neefs framework was already 

selected for the comparative analysis of the social context of Bossel's framework before 

this Masters was undertaken, so was at least partly out of my hands. However, Dodds' 

(1997, 1999) critique of aspects of the 'good society' and approaches to analysing well

being, suggests that Max-Neef s underlying needs framework is the best approach 

encountered. This critique adds significant support to its selection. 

This chapter also shows that the combination of justice and freedom along with a 

consistent ethical framework are essential for the 'good society', and further point us to 

'sustainable development' as an ultimate end. This leads us full circle to Bossel's 

systems framework for defining indicator sets to help us move toward that goal of 

sustainable development. 

69 



70 



6. Comparative epistemological analysis of 
Bossel's and Max-Neef's frameworks 

Chapter 2 (sustainable development) and Chapter 3 (systems) provide some 

background principles and information for Bossel's systems framework for 

finding indicators for sustainable development. Bossel's framework is 

outlined in Chapter 4. Chapter 5 covers human well-being (best analysed 

through the satisfaction of underlying human needs), the social space and the 

'good society'. It also covers Max-Neefs fundamental human needs 

framework. As we have seen from Chapter 4, Bossel claims that Max-Neefs 

classification of fundamental human needs map onto his seven basic system 

orientors. The aim of this chapter is to look more closely at the epistemology 

of both authors' works, to see if Max-Neefs fundamental human needs really 

equate with Bosse!' s systems orientors in the human context. 

6.1 A starting po.int 

The analysis starts with Bossel' s framework because it is based on a systems approach, 

and it, provides an overall framework for all aspects of sustainable development. 

However, the choice to start the analysis with Bessel's systems framework rather than 

Max-Neef's human needs framework is not important. What is important is the 

comparative analysis between them, as neither framework is 'right' or 'wrong'. Both 

frameworks acknowledge all the complexity of 'reality' and try to find some useful way 

of understanding arid directing 'reality' for improvement. Each framework comes from a 

different starting point and yet they appear to come to similar conclusions, for the human 

context. It is likely that they can both offer something to each other. Therefore, working 

together with both the frameworks in a dialectic process that acknowledges the social 

system in all its complexity, seems desirable. How well these frameworks can be used in 

practice to select social indicators for the city of Christchurch is investigated in Chapter 8. 

71 



6.2 Aims 

Bossel's systems orientor theory defines orientors for all systems. He applies the theory 

to all the essential subsystems of the total system for a goal of sustainable development. 

The human'· system is one of these essential subsystems, and is made up of the 

government, social, and individual development systems (see Figure 4-1). Max-Neefs 

:framework covers the social system and focuses on the satisfaction of fundamental human 

needs. This chapter looks more closely at the epistemology of both authors' works, and is 

built on with further analysis in Chapters 7 and 8. The specific aim of this chapter is to 

answer the following two questions: 

1. Do Max.:Neefs fundamental human needs (in a general sense) equate with Bossel's 

basic system orientors in the human context (in a general sense)? 

2. Do the nine specific categories of fundamental human need map onto Bossel's seven 

basic orientors in the human context, as Bossel suggests? If not, what are the 

differences? 

6.3 Method of analysis 

To analyse Bossel's and Max-Neefs frameworks a direct comparative method is chosen, 

which requires analysis on two levels. The first I call a 'contextual analysis'. This covers 

general areas such as the authors' backgrounds and their languages, the aims of their 

respective works and the methodologies used. It also covers the authors' understanding 

of the concepts of 'sustainable development', 'indicators' and 'systems'. The second 

level of analysis I call a 'specific analysis'. This compares the general usage of Max

Neef s 'needs' with Bossel's 'orientors' in the human context, and then looks at the 

respective categorisation of needs and orientors. The comparison of the specific 

categories of needs and orientors is finally analysed, for example, comparing Bossel's 

EXIS:rENCE orientor with Max-Neef s subsistence need. (For clarity, Bossel's orientors 

are in UPPER CASE text, while Max-Neefs needs are in bold text.) The analysis in this 

chapter only compares needs with orientors as matched by Bosse! (as shown in Table 

4.2). Some further combinations are analysed in Chapter 6. 

The 'contextual analysis' involves comparing the information supporting the respective 

frameworks. One part of the analysis directly compares the information given about the 
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authors themselves, while the other part involves comparing the usage of certain terms 

and concepts in the text supporting each specific framework. This analysis enables us to 

move on to the details of the frameworks (the 'specific analysis') with more background 

knowledge. a•,. 

The 'specific analysis' uses Bossel's orienter definitions and his examples of possible 

indicators for social systems, and compares these to Max-Neef s list of possible needs' 

satisfiers. Bessel's orientor definitions tell us the epistemological reasons for his choice 

of indicators, and he provides an example of a family for human context. Bessel also lists 

some sets of possible indicators for a range of human systems. As shown in Figure 4-1 

(section 4.2), Bosse! aggregates the six essential subsystems of the total system into three 

systems, the human, support, and natural systems. Due to this aggregation, the focus for 

this analysis is on the human system. However, when more specific examples and 

indicators are given for the 'individual development' and 'social' systems, they are also 

utilised. 

Bessel's examples of indicator sets are given for a range of geographic sizes. These are a 

city (Seattle), a region (Upper Austria), a country (New Zealand), and the globe. In the 

hu111an context, indicator sets aie provided at the levels of the individual, the famil)1, the 
social system, the government system, and the human system (individual, social and 

government). These levels are comparable to Max-Neefs framework, as he says, "needs 

are satisfied within three contexts: (a) with regard to oneself' (p.18, comparable to 

Bosse!' s individual development system), "(b) with regard to the social group" (p.18, 

comparable to Bossel's family and social system), and "(c) with regard to the 

environment" (p.18, comparable to Bossel's human or wider systems). In addition, both 

aspects of Bessel's indicators are used, namely the 'subsystem performance' and the 

'contribution to the total system' (see section 7.3.2). 

Not all Bessel's indicator sets for human systems have been used in the analysis, so the 

selection of particular sets requires some justification. Firstly, "Human Scale 

Development is concerned mainly with the fulfillment of fundamental human needs" 

(Max-Neef, 1991, p.59) so the analysis excludes Bossel's ·support system' and 'natural 

system' even though their viability is still essential. Secondly, if we assume human needs 

(like orientors) are universal (as Max-Neef suggests), then any indicator sets for 

individual development are valid. Thirdly, social systems are comparable if the different 

conditions within the system, such as people, culture, language, wants, and problems, do 

not vary widely. It is valid to compare social systems of, for example, the North and 

South Islands of New Zealand, but not Ethiopia with New Zealand as the systems are 
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considerably different. I considered social systems of up to the national level in size valid 

· for comparison but not continental or global social systems. 

Therefore, the indicator sets that are used in this analysis are "Table 3. Finding indicators 

for the viability of a family" (Bessel, 1999, p.40), Biesiot indicators - the ratio of the rate 

of change of a human system with the rate of change of a natural or social system (pp.44-

45), human system indicators for Seattle (p.86), human system indicators for Upper 

Austria (pp.88-89), human system indicators for New Zealand (pp.90-91), and indicators 

for individual development in a global region (pp.94-96). The human system indicator 

sets omitted from the analysis are the 'social system of a global region' (pp.96-98), the 

'government and administration of a global region' (pp.98-99), and the compact set for 

the human system in the global region (p.91 ). 

As Max-Neef does not give any specific needs definitions, the analysis solely relies on his 

list of possible satisfiers. As explained in section 5.3, the satisfiers for each axiological 

need (subsistence, protection etc.) are categorised into the existential categories of 

'being', 'having', 'doing' and 'interacting'. The matrix used predominantly in the 

analysis is "Table 1: Matrix of Needs and Satisfiers" (pp.32-33). Although a number of 

studies based on participatory input are outlined in Human Scale Development, they are 

not substantially used in this analysis. The studies for Great Britain (pp.44-47), Sweden 

(p.48), and Bolivia (p.50) are 'negative matrices' containing 'destroyers', the major 

negative elements affecting each society. It was considered that these 'destroyers' would 

be difficult to compare with Bossel's indicators and that there were enough 'positive' 

satisfiers to do the analysis without introducing possible difficulty with the negative 

matrices. The remaining 'positive' participatory matrix is for Mendoza in Argentina, 

which is occasionally used in the analysis when it provided additional information. 

The argumentation in the analysis solely uses excerpts from Max-Neefs and Bessel's 

text. This was done to try to make as much of a direct comparison as possible and to not 

draw 'possible' conclusions by introducing external factors. The only exception to this is 

the occasional use of dictionary definitions for key words. Some additional text by 

Bessel from different sources is used as required in the analysis to aid clarity. Unless 

otherwise referenced, all the material used is from Bessel (1999) and Max-Neef (1991). 

The comparison of Max-Neef s satisfiers with Bessel's indicators sometimes makes the 

language in the analysis a little hard to follow. Even though some of the sentences are not 

completely grammatically correct, the respective authors' exact language and therefore 

meaning is retained. This was considered more important than adding extra words to 

construct better grammar. 
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6.4 Epistemological analysis 

The epistemological analysis is divided into two sections;_ the 'contextual' analysis 

(section 6.4.1) and the 'specific analysis' (section 6.4.2). 

6.4.1 Contextual analysis 

The contextual analysis covers the authors' backgrounds, languages, and aims and goals, 

to provide background information on the respective frameworks. Bessel's and Max

Neefs methodologies ~re then compared. The final three sections cover the concepts of 

'sustainable development', 'indicators', and 'systems'. 

The authors' backgrounds 

This look at the authors' backgrounds is to note their experience, fields of research, and 

positions held, which gives an indication of their perspectives and peer reviewed 

academic credentials. Any positions stated as being held by the authors are at the time of 

publication of each book, 1991 for Human Scale Development and 1999 for Indicators for 

Sustainable Development: Theory, lvfethod, Applications. 

Hartmut Bassel grew up on farms in Germany and Pennsylvania, USA, and was educated 

at both American and German Unive.rsities as a mechanical and aeronautical engineer. 

Most of Bessel's professional life has been spent researching and teaching at both 

German and American Universities. This was as a professor of mechanical engineering 

and later as a professor of environmental systems analysis. Up until his retirement in 

1997, he was director of the Centre for Environmental Systems Research at the University 

of Kassel, Germany. At the date of publication, he was the Professor Emeritus of 

Sustainable Systems Research, University of Kassel, Germany. Bassel is also a member 

of the Balaton Group, which is an international network of more than 200 members in 

thirty countries. The group's goal is to achieve more sustainable and equitable societies 

(Balaton Group, 1999). 

Human Scale Development is the result of work undertaken by The Development 

Alternatives Centre (CEPAUR), which is a transdisciplinary research organisation of 

international scope. Much of CEP A UR' s work is a continuation of a 197 5 report by the 

Dag Hammarslg0ld Foundation, titled What Now: Another Development. 'Part One', 

which is the bulk of the work on human needs, is actually written by three authors, 
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which is the bulk of the work on human needs, is actually written by three authors, 

Antonio Elizalde, Martin Hopenhayn and Manfred Max-Neef. 'Part Two' and the 'Note 

on Methodology' were later added by Max-Neef alone. 

Manfred Max-Neef is a Chilean economist and is the founder and Executive Director of 

CEPAUR, in Chile. In the early 1960's he taught at the University of California in 

Berkeley. He has served as a general economist at the Food and Agriculture Organisation 

of the United Nations (F AO) and as a project director at the International Labour 

Organisation of the United Nations (ILO). Max-Neef is a member of the Club of Rome, 

is the Rector of the Universidad Bolivariana, and is the author of From the Outside 

Looking In: Experiences in Barefoot Economics (reference not provided). In 1983, he 

received the Right Livelihood Award, which is often described as the Alternative Nobel 

Prize, in Sweden. 

Antonio Elizalde is a Chilean sociologist and is the Deputy Director of CEP AUR. He is 

the Secretary-General of the Universidad Bolivariana and :professor of Development 

Theories at the Diego Portales University, in Santiago. He has formally worked with 

UNICEF and was the Director of Regional Planning in Southern Chile before the 

dictatorship. 

Martin Hopenhayn is a philosopher who was born in the United States of Argentinian 

parents. He has taught in the school of economics at the University of Chile and has 

worked as a research fellow at CEP AUR. At the time of publication he worked for the 

United Nations Economic Commission for Latin America and the Carribean, in Santiago. 

In 1987, the three authors were awarded the National Prize for the Defence and 

Promotion of Human Rights by the Editorial Emisi6n of Chile. Human Scale 

Development also has a foreword written by Sven Hamrell, the Executive Director of the 

Dag Hammarskj0ld Foundation in Sweden. 

This analysis shows that Bassel and all of the contributing authors to Human Scale 

Development have held high positions in their respective fields, and have had substantial 

peer review. 
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The authors' languages 

It is necessary to look at the authors' native languages as there may be differences in 

perception of the meaning of English words. This is very important when analysing the 

epistemology and making an in depth comparison of the works. 

Bosse!' s first language is German, although some of his time was spent growing up in 

America, so he had the opportunity to learn English early in his life. Much of his 

education, teaching and research was done in America, so Bosse! has a good grasp of 

English. In addition, many of Bossel's other books and publications have been written in 

English (for example, 1977, 1994, 1998a, 1998b). Bossel's work with the Balaton Group 

involves English as the predominant language of communication. Therefore, Bosse! 

understands English well and uses it regularly. 

'Part One' of Human Scale Development was originally written in Spanish (Max-Neef, 

1986), and later translated into English by Joey Edwardh and Manfred Max-Neef _{Max

Neef, 1988). 'Part Two' (containing 'Further Reflections') was added later by Max-Neef 

alone. Although Spanish is Max-Neefs first language his understanding of English is 

very good. This is known as he spent time teaching at the University of California in 

America. His work in CEPAUR, the FAQ and ILO of the United Nations, the Dag 

Hammarskj0ld Foundation, and as a member of the Club of Rome, has brought him into 

contact with many different nationalities. English is predominantly used as the 

international language of communication, both in academic publications and in speech, so 

Max-Neef understands English well and uses it regularly. Similarly, Antonio Elizalde's 

work with CEPAUR and UNICEF would require him to use a proficient level of English 

regularly. The third co-author, Martin Hopenhayn, also has a good understanding of 

English, being born in America and working for the United Nations Economic 

Commission for Latin America and the Carribean. 

Although the works' authors have different first languages, their understanding of English 

is good. English and German are both West-Germanic languages, while Spanish is a 

member of the Romance family of languages. However, both language families 

developed from the (theoretical) Proto-Inda-European language. This shows that English 

and German are more closely related to each other than to Spanish, but they are all 

distantly related. This is significant, as it is much easier to learn a language related to 

your native language, than an unrelat.ed language, (for example, English and Mandarin). 

Furthermore, Human Scale Development was originally written in Spanish and then 

translated to English as a separate exercise. This two step process is more likely to have 

conserved the original meaning, rather than attempting to write directly in English. 
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Therefore, from this analysis both authors have an excellent understanding of English. 

However, both authors' having different native languages introduces a possible source of 

ambiguity into the interpretation of their works. While this is inescapable, it must be 

acknowledged. 

The authors' aims and goals 

This section compares the aims and goals of each author in the writing of their respective 

works. The main aim of Bossel'.s work is to develop and apply a "systems theoretical 

framework for defining indicator -sets for sustainable development" (Bossel, 1999, p.xi). 

Due to the explanations in Chapters 2, 3 and 4, this is a clearly stated and well understood 

aim. 

As a broad aim, Max-Neef states: "the conception presented in this book is a contribution 

to development philosophy. As such, it offers suggestions, while remaining open to 

further elaboration" (p.xii). This aim requires further explanation. The bulk of Human 

Scale Development was originally published in Spanish in i 986, in Development 

Dialogue under the title Desarollo a Escala Humana: una opci6n para el futuro. This 

represented the results of development work carried out in 1985 and 1986, by CEPAUR. 

in Chile and the Dag Hammarskj0ld Foundation in Sweden, and was directed by Max

Neef. CEP AUR is a non-governmental organisation dedicated "to the reorientation of , 

development by stimulating forms of local self-reliance, satisfying fundamental human 

needs and,.in a more general sense, to promoting human scale development" (p.xiii). 

More specifically Max-Neef states: 

This book proposes an orientation which would enable us to create conditions 
for a new praxis based on Human Scale Devetopment. Such development is 
focused and based on the satisfaction of fundamental human needs, on the 
generation of growing levels of self-reliance, and on the construction of 
organic articulations of people with nature and technology, of global process 
with local activity, of the personal with the social, of planning with autonomy 
and of civil society with the state. (Max-Neef, 1991, p.8). 

This shows that Max-Neef s aims are multifaceted. taking into account many aspects of 

development. However, "Human Scale Development is concerned mainly with the 

fulfillment of fundamental human needs" (p.59). 
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This analysis shows that Bosse I aims to include all the essential systems of the ·-total 

system in his generic framework for sustainable development, and focuses on defining 

indicators for these systems. Max-Neefs work aims to provide a framework based oh the 

fulfilment of fundamental human needs to contribute to development discourse. 

The authors' methodologies 

As Bossel's and Max-Neef's works seem to result in frameworks that can be mapped onto 

one another in the human context, it is necessary to analyse the respective methodologies 

used. 

Bossel uses a systems approach to define his systems framework for finding indicator sets 

for sustainable development. As is explained in section 3.1, a systems approach is a way 

of thinking. Bossel calls his method a "structured approach, based on systems theo~y and 

empirical evidence" (p.62, italics in original). A framework 'based on systems theory' 

implies a deductive approach (where dedu_ction is ''the inferring of particular instances 

from a general law" (Oxford Encyclopedic English Dictionary, 1991)), However, the 

framework is also based on 'empirical evidence' (outlined in section 4.4), which implies 

an inductive approach (where induction is "the inference of a general law from particular 

circumstances" ( Oxford Encyclopedic English Dictionary, 1991 )). 

This combination of deduction and induction implies a working dialectic approach. 

Bosse! acknowledges this by stating that "Indicators for Sustainable Development: 

Theory, Method, Applications is a work in progress. Constructive criticism, suggestions 

for impro_vement and feedback about applications and experience are welcome" (p.ii). 

The method that Max-Neef and his colleagues used to develop Human Scale 

Development is less clear than Bossel's. Much of their work is based on others' previous 

work as illustrated by the following statement: ''the literature on human needs is vast and 

in many cases has contributed substantially to our understanding of this issue" (p.13). 

Furthermore, Max-Neef suggests that "nowadays, it is accepted almost as commonplace 

that development and human needs are irreducible components of a single equation" 

(p.14). If we take this as given, Max-Neef adds that "a theory of human needs for 

development must be understood precisely in those terms - as a theory for development" 

(p. 14, italics in original). An added footnote states: "we use here the notion of theory as a 

deductive process evolving from a set of postulates" (p.14). 
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Therefore, Max-Neef explicitly claims a deductive approach but does not give any 

examples of others' work that he has built on. His approach also seems intuitive, which is 

shown by his categorisation of needs into 'existential' (the experience of existence) and 

'axiological' ("study of nature of values and value judgements" (Merriam-Webster 

Collegiate Dictionary)). However, Max-Neef also implies a working dialectic approach 

by stating: 

... the proposal we have developed is not a model. It is an open option which 
is justified only to the extent that we understand it, internalize_ it and 
implement it through a praxis that is in itself a process in constant motion. 
There is nothing in it that advocates a final _solution, since we are fully aware 
that human beings and their. surroundings are part of a permanent flow which 
cannot be arrested by rigid and static models. 

(Max-Neef, 1991, p.12, italics in original). 

This analysis . shows that both authors utilise a dialectic approach, basing their 

frameworks on existing knowledge and theory, but also using empirical evidence and 

experience. 

The concept of 'sustainable development' 

This section is to see if the respective works agree with the principles of sustainable 

development, as outlined in Chapter 2. 

Throughout his work Bossel explicitly refers to the concept of sustainable development. 

This is no more clear that in the title of his book, Indicators for Sustainable Development: 

Theory, Method, Applications. In addition, Bossel's work was edited and published by 

the International Institute for Sustainable Development (IISD). This non-profit 

organisation's "mandate is to promote susta.inable development in decision-making" 

(p.ii). The Balaton Group, some of whose members have also been actively working to 

identify indicators for sustainable development, has provided further peer review. These 

endorsements show that Bessel's work is consistent with the dimensions of sustainable 

development. 

On the other hand, Max-Neef does not explicitly use the phrase 'sustainable 

development'. "Human Scale Development is concerned mainly with the fulfillment of 

fundamental human needs" (p.59), so Max-Neef is concentrating on social systems and 

rarely explicitly mentions, for example, the environmental consequences of development. 
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However, when he does talk about development in its full context, Max-Neefs points are 

consistent with the principles of sustainable development. A number of these are shown 

below. 

Human Scale Development is predominantly about humans, but Max-Neef does realise 

that any development strategy has economic and ecological consequences. These 

environmental, social, and economic interactions are consistent with the concept of 

sustainable development (section 2.2.2). In addition, sustainable development takes 

future generations into account with the intergenerational equity concept (section 2.4.3), 

which Human Scale Development also includes. These points are best highlighted by the 

following passage: 

Since Human Scale Development is concerned mainly with the fulfillment of 
fundamental human needs of present as well as future generations, it 
advocates a concept of development which is essentially ecological. This 
implies ... designing and using technologies that can be adapted to a truly eco-:_ .. 
humanist process of development and thus ensure the conservation of natural 
resources for the future. (Max-Neef, 1991, p.59). 

Human Scale Development also includes the intragenerational equity concept of 

sustainable development, on both a local and a global scale (section 2.4.3). This is shown 

by Max-Neefs "refusal to tum some people into instruments of others and some 

countries into instruments of others" (p.64 ). The importance of the difference between 

quantitative growth and qualitative development is also pointed out in section 2.2.3. 

Max-Neef shows his understanding of these concepts by stating: "in the traditional 

paradigm, we have indicators such as the gross national product (GNP) that is in a way an 

indicator of the quantitative growth of objects. Now we need an indicator about the 

qualitative growth of people" (p.16). 

In sections 2.2.1, 2.4.3 and Chapter 5, the concept of sustainable development includes 

people's 'quality of life' and 'well-being'. People's quality of life and well-being are 

dependent on a variety of conceptions of what is 'good', which requires a respect for the 

diversity of conceptions. Max-Neef agrees with this by stating that Human Scale 

Development "is aimed at enhancing people's quality of life and is sustained by respect 

for diversity" (p.64). Human Scale Development often refers to people's 'well-being' and 

to 'quality of life', for example, "the best development process will be that which allows 

the greatest improvement in people's quality of life" (p.16). Max-Neef also suggests that 

"quality of life depends on the possibilities people have to adequately satisfy their 

fundamental human needs" (p.16). Dodds (1997) suggests that human well-being is best 
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analysed through the satisfaction underlying human needs (section 5.1). The satisfaction 

of fundamental human needs is the main concern of Human Scale Development and so 

Max-Neef is constantly implicitly referring to people's quality of life. These examples 

show that the 'quality of life' and 'well-being' aspects of sustainable development are 

covered in Human Scale Development. 

Moreover, no examples in Max-Neefs text were found to be contradictory to sustainable 

development principles. Therefore, the conclusion from this analysis is that Human Scale 

Development is consistent with sustainable development principles. 

The concept of 'indicators' 

The importance of indicators is outlined in section 4.1 and the identification of indicators 

for sustainable development is the main aim of Basset's work. This section is to see if 

Max-Neef understands the importance.of indicators and if his needs framework can be 

applied to finding indicators for sustainable development. 

Max-Neef does not often refer to indicators, but he does show the need for "creating 

indicators capable of discriminating between what is positive and what is negative" 

(p.59). More specifically he states: "in the traditional paradigm, we have indicators such 

as the gross national product (GNP) that is in a way an indicator of the quantitative 

growth of objects. Now we need an indicator about the qualitative growth of people" 

(p.16). This statement implies that his human needs framework is helping to do just that. 

The specific analysis of indicators is important in Bossel's work as it provides an 

epistemological relationship between indicators and orientor satisfaction. This is shown 

by: "the assessment of orientor satisfaction, i.e., of system viability, can be done by 

identifying indicators that can·provide information about how well each of the orientors is 

being fulfilled at a given time" (p.32). On the other hand, Max-Neef does not stress the 

need to develop indicators for need satisfaction. A possible reason for this is that Max

Neef stresses lo_cal and endogenous satisfiers, due to local culture, needs, and 

participation. Therefore, the production of need satisfaction information is already local 

and well known. However, this is not true to the same extent when needs are satisfied at 

the levels of the 'social system' and the 'environment' (see section 5.3). 

Although Ma.x-Neef does not stress developing indicators for human need satisfaction, he 

does acknowledge their importance. Furthermore, his framework already suggests 

indicator categories. It would be relatively easy to define actual indicators for human 
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need fulfilment, for a specific locality and time period, and with the adequate 

participation of the people concerned. Therefore, on the subject of indicators Human 

Scale Development is in agreement with Basset's work. 

The concept of 'system' 

This section is to see if the respective works are consistent with the concepts of systems 

and their characteristics and behaviour. The analysis in this section follows the 

presentation of systems information in Chapter 3. In order, the analysis covers systems 

thinking as opposed to reductionism (section 3.1), systems terms (section 3.2) and 

components (section 3.2.1), systems characteristics (section 3.3) such as emergence and 

hierarchy (section 3.3.1) and communication and control (section 3.3.2), systems of 

increasing complexity (section 3.4.2), complex systems characteristics and behaviour 

(section 3.5), self-organisation (section 3.5.2), emergent complex systems (section 3.6) 

and sustainable systems (section 3.7). 

In his work, Bassel has explicitly used a systems approach and as a result often uses the 

word 'system'. Bessel is a systems expert, and so his use of systems is entirely in 

agreement with systems literature concepts (as outlined in Chapter 3). He has written a 

number of articles and books incorporating systems (for example, Bassel, 1977, 1994 and 

1998a), and has held a number of positions involving systems research (as outlined above 

in 'authors' backgrounds', this chapter) . 

. In contrast, Max-Neef did not explicitly use a systems approach, although he realises the 

shortcomings of reductionism by acknowledging "the fragmentation of people and 

societies as a result of the semantics of reductionist and mechanical thinking" (p. 99). 

Throughout Human Scale Development, Max-Neef occasionally uses the word ·system' 

or other systems terms, such as 'hierarchy'. When the word 'system' is explicitly used, 

. analysis of the surrounding text will show if its meaning is consistent with systems 

literature. Elsewhere in Human Scale Development Max-Neef does not explicitly refer to 

'systems', but further analysis will determine if his text is consistent with systems 

concepts. 

Firstly, when Max-Neef uses the word 'system' he is often referring to fundamental 

human needs, for example, "fundamental human needs must be understood as a system" 

(p.49), and "the system of fundamental human needs" (p.65). He also mentions '(a) 

social system(s)' (for example, pp.97, 100) and '(a) human system(s)' (for example, 

pp.89, 102). In relation to the word 'system' Max-Neef sometimes uses other systems 
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vocabulary, such as "elements" (pp.8, 89, 90, 102), "structure" (pp.91, 101), "feedback" 

(p.101), "sub-system~' (p.102), and "complex" (pp.97, 102). Max-Neef's use of these 

words is consistent with systems concepts and is illustrated (by italics) in the two quotes 
below: 

An isolated element (object) "a" can be described but cannot be explained. A . 
relation between elements through a given operator "*" that makes the relation 
possible, for example, "a * b'' can be both described and explained .... 
[However,] describing plus explaining does not amount to understanding. The 
system "a * b" can only be understood from a system of higher complexity. 
This means that in the case of human systems· (or sub-systems), as. is our 
concern here, only when I increase the complexi"ty of a system ( or sub-system) 
by becoming a part of it - "Y * ( a * b )" - can I begin to understand it. 

(Max-Neef, 1991, p.102, italics added). · 

"A system that satisfies this attribute [ allows its members to make relevant choices] 

requires a participatory structure where feedback is not inhibited" (p.101, italics added). 

As explained in section 3.3.1, emergent properties are characteristics of the whole as 

distinct from the sum of its pa.11:s. Although he does not explicitiy refer to 'emergent 

properties', Max-Neef uses the concept as shown in the following quotes. By stating that 

"a development policy aimed at the satisfaction of fundamental human needs . . . applies 

to the human being as a whole" (p.23), he refers to the importance of the whole. 
Furthermore, "this crisis is not just economic, nor just social, cultural or political. On the 

contrary, it is the convergence of all these, which, added together, become an entirety 

exceeding the sum of its parts" (p.2), which shows that the whole is different from the 

sum of its parts. This is shown again by stating that "individual decisions cannot be 

aggregated with the purpose of constructing a meaningful totality" (p.89). 

Another important systems concept is 'hierarchy' (section 3.3.1). Max-Neef occasionally 

explicitly uses the concept consistently with systems literature. As an example, "there is 

no possibility for the active participation of people in gigantic systems which are 

hierarchically organised and where decisions flow from the top down to the bottom" 

(p.8). This is again shown in better context by stating that "hwnan needs must be 

understood as a system: that is, all human needs are interrelated and interactive. With the 

sole exception of the need of subsistence, that is, to remain alive, no hierarchies exist 

within the system. On the contrary, simultaneities, complementarities and trade-offs are 

characteristics of the process of needs satisfaction" (p.17). 
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The related systems words of 'communication' and 'control' are not explicitly referred to 

by Max-Neef, but he does use the concepts by defining and using his own. vocabulary. 

By stating "the construction of ... relations ... among given elements" (p.8, footnote), 

Max-Neef implies communication, which in systems has the purpose of control or 

regulation (section 3.3.2). The type of communication Max-Neef desires, he calls 

'articulation'. He defines this by stating that "by 'articulation' we mean the construction 

of coherent and consistent relations of balanced interdependence among given elements" 

(p.8, footnote), and "every articulation among elements is a relation, but not every 

relation is an articulation" (p.90, footnote). Furthermore, Max-Neef realises the 

importance of feedback (section 3.3.2) by stating that "it [the system] requires a 

participatory structure where feedback is not inhibited" (p. l O 1, brackets added). 

Human Scale Development deals with human systems, which are complex systems. Max

Neef only occasionally refers to 'complex systems', for example, "we know that the 

parameters of a system can only be controlled from a system of higher complexity" 

(p.97). The excerpt of Max-Neefs text quoted on page 84 also elaborates;on complex 

systems. As is outlined in section 3.5.1, complex systems exhibit dynamic nonlinear 

behaviour. From the following excerpt Max-Neef shows that human .systems are 

heading Human Needs: From the Linear to the Systemic Approach, Max-Neef writes: 

Fundamental human needs must be understood as a system, the dynamics of 
which do not obey hierarchical linearities. This means that on the one hand, 
no need is more important per se than any other; and that on the other hand, 
there is no fixed order of preference in the actualization of needs (that need B, 
for instance, can only be met after need A has been satisfied). Simultaneities, 
complementarities and trade-offs are characteristic of the system's behavior. 
There are, however, limits to this generalization. A pre-systemic threshold 
must be recognized, below which a feeling of deprivation may be so severe 
that the urge to satisfy the given need may paralyze and overshadow any other 
impulse or alternative. (Ma.x-Neef, 1991, p.49) .. 

Complex systems and their environments interact with each other in a process of 

coevolution. These interactions cause changes in both the system and its environment. 

Max-Neef shows his understanding of this concept with the following passage, however 

his language is a little different. Max-Neefs "macro-states" are 'environmental (or 

suprasystem) states' in systems language. while ''individual behaviour" or ·'micro-states" 

are 'human systems'. Max-Neef states: 
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... a given macro-state (political, economic, environmental, etc.) should exert 
an influence on individual behavior, and that the latter, in tum, should bring 
about changes in macro-states. Since human systems are not mechanical, the 
non-linear interactions between the micro-elements of a system may give rise 
to various macro-states which reflect the interactions at the micro-level. 

(Max-Neef, 1991, p.89). 

Furthermore, Max-Neef implicitly makes three more points about complex systems. 

Firstly, complex systems undergo processes of self-organisation (section 3.5.2). Max

Neef acknowledges the process by stating that "the system strives to organize itself in a 

way that allows for its reproduction in an increasingly self-reliant manner" (pp.100-101). 

The second is that complex syst~ms are inherently uncertain, and exhibit unusual and 

often unpredictable behaviour. This point is shown in the following quote: ''the 

impossibility of making mechanical predictions about human systems compels us to 

devote energy to dealing with such notions as instability, chance, uncertainty, choice, 

thresholds of different types and catastrophes" (pp.89-90). Also, complex systems with 

human actors are 'emergent complex systems' which can have elements of intentionality 

and ethical reflection (section 3.6). This is shown in the above quote where Max-Neef 

refers to "choice". 

A further point about emergent complex systems is that they often oscillate between 

hegemony and fragmentation (section 3.6). This is illustrated in Max-Neef s following 

quote, but instead of oscillating between hegemony and fragmentation, he uses the 

language of 'tension between consolidation and·change'. He states: 

Satisfiers may include, among other things, forms of organization, political 
structures, social practices, subjective conditions, values and norms, spaces, 
contexts, modes, types of behavior and attitudes, all of which are in a 
permanent state of tension between consolidation and change. 

(Max-Neef, 1991, pp.24-25). 

As is shown above (this section), Max-Neef explicitly refers to "future generations" and 

therefore he is talking about a sustainable social system. Instead of using the term 

· 'sustainable system', he suggests that "any social system's fundamental aim should be the 

achievement of coherence ... furthermore, a coherent system should fulfill at least three 

attributes that will be identified as Completeness, Consistency and Decidability" (p.100-

101 ). These terms are defined in the lengthy excerpt below, to show that Max-Neef is 

defining social system sustainability: 
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It finally became clear to me that any social system's fundamental aim should 
be the achievement of coherence; that is, of coherence with itself, meaning in 
turn that it should not become a caricature of another system. Furthermore, a 
coherent system should fulfill at least three attributes that will be identified as 
Completeness, Consistency and Decidability. 

1. Completeness, meaning that the system strives to organize itself in a way 
that allows for its reproduction in an increasingly self-reliant manner. In 
other words, the fundamental human needs of all the members of the 
system can increasingly be met with the satisfiers generated within the 
system. This neither implies self-sufficiency, nor autarchy or 
isolationism. Trade and other forms of exchange should by all means 
take place, the only precaution being that they do not do so at the expense 
of the peoples' security and well-being, as is the case when socio
economic strategies are arranged according to the simplistic and 
fallacious belief that all will be better off once GNP grows sufficiently. 

2. Consistency, meaning that the system's chosen form of reproduction leads 
to no self-destructive contradictions ..... [A] good example of a self
destructive contradiction is economic growth at the expense of 
environmental degradation or resources depletion. Self-destructive 
contradictions can also arise in the political and cultural spheres. A 
consistent system, as described here, is essentially a synergic system. 

3. Decidability, meaning that the system has an inbuilt capacity to learn 
from experience - its own and those of. others. As a consequence, the 
system may allow its members to make relevant choices. A system that 
satisfies this attribute cam1ot have an authoritarian strncture, where 
information flows only in one direction froin the top downwards. It 
requires a participatory structure where feedback is not inhibited. A 
decidable system, as described here, is essentially a direct democracy, 
where diversity in all its forms and manifestations is not only protected 
but stimulated. (Max-Neef, 1991, pp.100-101). 

The above quotation refers to 'reproduction' of the system with 'no self-destructive 

contradictions', which is consistent with a sustainable system. Furthermore, 'diversity in 

all its forms and manifestations is not only protected but stimulated' in this system. This 

is consistent with the sustainability of emergent complex systems, where diversity 

"requires a special. commitment and awareness for its achievement and maintenance" 

(Funtowicz and Ravetz, 1994a, p.569, section 3.6). In addition, Max-Neef refers to a 

'healthy system', which would have a better chance of long-term sustainability than an 

'unhealthy system'. Max-Neef states: "what is required is to channel all efforts into 

bringing the parts of the system together into a coherent articulated whole. Only an 

articulated system can aspire to be a healthy system. And only a healthy system can 
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aspire to self-reliance, to meeting the needs and fulfilling the potential of people" (p.92). 

(Articulation is "the construction of coherent and consistent relations of balanced 

interdependence among given elements" (p.8, footnote).) 

This analysis covers all of the major characteristic properties and behaviour of complex 

systems, as outlined in Chapter 3. Although Max-Neef does not explicitly refer to 

systems very often, the above analysis shows that Human Scale Development is 

consistent with systems principles: 

6.4.2 Specific analysis 

The specific analysis is divided into three parts. The first compares the general usage of 

Bossel's 'orientors' with Max-Neefs general usage of 'needs'. The second looks at the 

epistemological categorisation of Bossel' s orientors into the seven basic orientors, and of 

Max-Neefs needs into the nine human needs. Finally, the third section compares the 

specific categories of orientors with the specific needs, for example, Bossel's 

EXISTENCE orientor with Max-Neefs subsistence need, and so on. 

Comparing the general use of Max~Neef's 'needs' with Bossel's 'orientors' 
in the human context 

This section aims to answer the question: Do Max-Neefs fundamental human needs (in a 

general sense) equate with Bossel's basic system orientors in the human context (in a 

general sense)? In Indicators for Sustainable Development Bossel states: "could it be that 

all of these environments have some common general properties? If that were the case, 

we could expect their reflections as basic system needs or system interests in all systems 

that have been shaped by their environments .... The indicators that we are looking for 

would have to reflect how well the basic system n·eeds or basic orientors are satisfied 

under given circumstances" (p.25, italics added). In another paper, Bassel states: "the 

animat experiments demonstrate how knowledge growth during the learning phase leads 

to balanced attention to basic needs, i.e., satisfaction of basic orientors" (Krebs and 

Bossel, 1997, p.143, italics added). In these statements Bossel's usage of 'system needs' 

is synonymous with 'orientors'. As humans are systems, orientors are synonymous with 

needs, in the human context. 

Bossel also calls the orientor specific to sentient beings, PSYCHOLOGICAL NEEDS. 

He explicitly uses the word 'needs' in the naming of an orientor. Here, though, Bossel 
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uses the plural 'needs' in one (singular) orientor. This implies that a system can. have 

many needs, but the cause or origin of the needs is an orientor (which is based on an 

environmental or a system property). The EXISTENCE orienter, for example, requires 

humans to need many things, such as food, water and shelter. It must be noted that Max

Neef calls things such as food, water and shelter, satisfiers of needs. Therefore, many 

satisfiers are required to fulfil one of Max-Neef s 'needs', just as many 'state variables' 

are required to fulfil an orienter. In this way, Max-Neef uses the term 'needs' in the same 

way as Bossel uses 'orientors'. However, this is not a conclusive argument. 

As shown in section 4 .2 .1, Bossel states that "environmental and system properties cause 

distinct orientations in systems" (p.29). A viable system must adapt to its environment in 

a process of coevolutiori by fulfilling its basic orientors. In the human context, Max-Neef 

states that "fundamental human needs are essential attributes related to human evolution" 

(p.28). This statement shows that Max-Neefs needs are synonymous with Bossel's 

orientors, as both have to be fulfilled in order to exist and evolve. 

In Indicators for Sustainable Development Bossel only once explicitly defines orientors 

in general, in the human context. He states: "in the human context, orientors are 

normative objects like values, norms, goals a11d objecti,1es" (p.32). Elsewhere, Bossel 

uses 'orientors' in the behaviour of human actor systems as a "general label" for all of 

"norms, values, goals, objectives, attitudes, priorities, preferences, etc." (Bossel, 1977, 

p.227). Firstly, it is interesting to note that Bossel does not mention 'needs'. A possible 

reason for the omission is that Bessel may not consider needs to be normative, although 

he does not state this. Max-Neef refers to many ofBossel's 'normative objects' including 

'values and norms', but only in relation to 'satisfiers' as distinct from 'needs' (see section 

5.3). As an example, Max-Neef states that "satisfiers may include, among other things, 

forms of organization, political strnctures, social practices, subjective conditions, values 

and norms, spaces) contexts, modes, types of behavior and attitudes" (p.24). 

Even though Max-Neef says that human needs are universal (the same for all humans), he 

is not claiming they are objective. Max-Neef vindicates subjectivity by stating "the ways 

in which we experience our needs, hence the quality of our lives is, ultimately subjective" 

(p.26), and "any attempt to observe the life of human beings must recognize the social 

character of subjectivity" (pp.26-27). Furthermore, Max-Neef s distinction between 

needs and satisfiers is not a strict dichotomy: "The interrelationship between needs, 

satisfiers and economic goods is permanent and dynamic. A dialectic relationship exists 

among them" (p.30). 
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Therefore, Max-Neef claims that in the human context needs are universal and distinct 

from satisfiers, but a subjective dialectic relationship exists between them. Furthermore, 

Max-Neef says that the "very essence of human beings is expressed palpably through 

needs in their twofold character: as both deprivation and potential" (p.23). Therefore, "it 

is inappropriate to speak of their being 'satisfied' or 'fulfilled.' They reflect a dialectic 

process in as much as they are in constant movement. Hence, it may be better to speak of 

realizing, experiencing or actualizing needs through time and space" (p.24). 

Bossel's seven basic orientors are the same as Max-Neefs needs in so far as they are 

universal "to self-reproducing (autopoietic), sentient and conscious beings" (p.30). 

Bosse! adds, "in the human context, orientors are normative objects like values, norms, 

goals and objectives" (p.32), but only expresses the difference between orientors and their 

'state of satisfaction', in generic systems language. Bosse! states: 

To assess the viability of a system, indicators must be defined that provide 
information about the state of basic orientor satisfaction. This is not possible 
at the levels of basic orientors themselves: systems have no state variables 
such as freedom of action or security. Rather, the state of satisfaction of these 
basic orientors must be inferred from available rate or state variables, or their 
combinations. (Bassel, 1999, p.32). 

Bessel's paragraph,. while expressing the difference between 'available rate or state 

variables' and the 'basic orientors themselves', does not express a subjective (in the 

human context) dialectic relationship between them, as Max-Neef does. Furthef!llore, 

Bossel's limited explanation of orientors in the human context does not include Max

Neef s identification of needs as 'deprivation' and 'potential', or 'experiencing' or 

'actualising' needs as opposed to their satisfaction. It must be noted that although these 

dimensions are omitted, this does not amount to exclusion. 

These points aside, Max-Neef has classified needs into axiological dimensions (for 

example, subsistence and protection). Axiological refers to the "study of nature of 

values and value judgements" (Merriam-Webster Collegiate Dictionary). Therefore, 

Max-Neef is implying that needs are universal but the way in which we understand them 

(in a continuing subjective dialectic relationship with satisfiers) means they are expressed 

as normative (in a certain culture and historical period) values or value judgements 

(axiology). Bosse! says that ''in the human context, orientors are normative objects like 

values" (p.32) and therefore Max-Neefs needs are synonymous with Bossel's basic 

orientors: 
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This analysis shows that on the whole Bossel's 'orientors' in the human context are 

synonymous with Max-Neefs human 'needs'. Furthermore, it must be realised that when 

comparing the specific categories of Bossel's orientors and Max-Neer s needs, (for 

example, SECURITY with protection), they are very similar, even at a glance. ·, Any 

continued analysis of the semantic use of 'needs' and 'orientors' in a general sense is 

meaningless, when at the next level of analysis the frameworks are similar. 

Comparing the categorisation of Max-Neef's 'needs' with Bossel's 
'orientors' in the human context 

Having concluded that Bossel's orientors and Max-Neefs needs are very similar in 

general terms, the next step is to analyse the specific categories. First, a note must be 

made about the respective classifications. Bosse! says that the classification of orientors 

is unique: "one orientor cannot substitute for another" (p.32). Although needs are 

universal, Max-Neef says "undoubtedly, there are many ways in which needs may b_e 

classified. Hence any categorization must be regarded as provisional and subj~ct to 

modification as new evidence arises and calls for changes" (p.29). Furthermore, any 

classification should abide by five conditions (see section 8.5). Therefore, if the analysis 

seems to call for an adjustment to either framework (in order to integrate social 

complexity fully into Bossel's sustainable development framework), the changes must 

abide by the conditions that Max-Neef (and Bossel) have laid out. 

As shown in section 4.2.1, each of Bossel's orientors is based on a system .or 

environmental property. Under the ADAPTABILITY orientor, for example, "the system 

should be able to learn, adapt and self-organize to generate more appropriate responses to 

challenges posed by environmental change" (p.31, italics in original). Bossel's orientor 

definitions outline the epistemological reasons for his choice of indicators. Furthermore, 

he states "in the human context, orientors are normative objects like values, norms, goals 

and objectives" (p.32). However, I argue that these 'goals' and 'objectives' do not have 

to be explicit. In another reference Bosse! agrees with this by stating "the term 'orientor' 

is used to denote ( explicit or implicit) normative concepts that direct behavior and 

development of systems in general" (Bossel, 1998b, pp.19-20). People do not necessarily 

explicitly tell themselves that they must be ready for environmental change (although 

some may). As Max-Neef points out, human subjectivity often actually impedes need (or 

orientor) satisfaction, whether the ·goal' is explicitly or implicitly sought after. This 

happens when 'destroyers', 'pseudo-satisfiers' and 'inhibiting satisfiers' are chosen, 

rather than 'singular' or 'synergic satisfiers'. Therefore, I argue that orientors just have to 

be satisfied, whether the 'goal' is implicit or explicit. 
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On the other hand, Max-Neef does not give any specific definitions of his needs 

categories, instead presenting a list of possible satisfiers for each need. As shown by the 

following quotations, Max-Neer s epistemological basis is to develop the 'very essence of 

human beings', their 'potential' and 'the human being as a whole'. Max-Neef states that 

"a development policy aimed at the satisfaction of fundamental human·needs ... applies to 

the human being as a whole" (p.23), and "the very essence of human beings is expressed 

palpably through needs in their twofold character: as both deprivation and potential" 

(p.23). Needs are "understood as much more than mere survival" (p.23). However, I 

argue that people do not necessarily explicitly say, "I need to develop my potential", or "I 

need to become a whole person". On the next level of analysis, they a_lso do not 

necessarily explicitly say, "I need to satisfy my creation need". Therefore, needs just 

require satisfying, whether implicitly or explicitly, in the same way as shown for Bossel's 

orientors above. 

When each author was constructing his framework, they were no doubt thinking about 

different ideas, as their respective epistemological bases are different. Fulfilling the 

ADAPTABILITY orienter, for example, enables environmental change to be coped with, 

while satisfying the creation need enables a person's completeness and creative potential, 

but Bessel suggests that the two are comparable. Bessel may argue that a person having 

their basic orientors fulfilled will become a 'whole person' and realise their 'potential', 

but this is not explicit in his text. Therefore, _in the following analysis, the aspect of both 

Bossel's and Max-Neefs 'satisfiers' that seeks to realise the orienter or need 'goal', is 

ignored. Only the satisfiers as they are, are analysed, and not the subjective 'goal 

seeking' ft.mction. of the satisfiers. 

Likewise, normative dimensions of Bossel's indicators and Max-Neefs satisfiers are 

ignored as much as they can be. As is discussed above (general comparison of orientors 

and needs), in the human context a subjective dialectic relationship exists between 

orientors/needs and the way they are expressed through normative objects such as values 

and goals (within a certain culture and historical period). Therefore, it is impossible to 

separate normative aspects when analysing orientors or needs, and their satisfiers. 

However, Bossel 's examples of possible indicators and Ma'<:-Neer s list of possible 

satisfiers probably reflect normative aspects of each other's society and the individual's 

position within the society (intentionally or not). Bosse! lives in an industrialised country 

with a mixed German and American cultural and academic background, while Max-Neef 

lives in a developing country with a Chilean academic background. These undoubtedly 

provide different perspectives of which an example is shown below. 

92 



In defining the ADAPT ABILITY orientor Bassel states that "the system should be able to 

learn, adapt and self-organize to generate more appropriate responses to challenges posed 

by environmental change" (p.31, italics added). Norms (at least partially) determine what 

is considered 'appropriate' in each society. Therefore, even if Max-Neefs need satisfiers 

do not match with Bossel's orientor definitions and indicators, this does not necessarily 

mean that the orientor and need are different. This introduces considerable arbitrariness 

into the analysis but for the reasons argued above, this is unavoidable. 

Furthermore, given the different epistemological basis for each orientor and need, even if 

all of Max-Neef s listed satisfiers for a particular need coincide with Bossel's orientor 

definition and examples of possible indicators, the orientor and need are not necessarily 

the same. This is because Max-Neef claims· that his list of satisfiers is not "conclusive" 

(p.30). This also introduces an inescapable arbitrariness into the analysis. Bossel's 

possible indicators are also not conclusive as they vary depending on the specific 

situation, but the types of satisfiers are limited by the epistemological definition he gives 

for each specific orientor (although not usually specifically in the human context) .. 

Comparing the specific categories of Max-Neef's 'needs' with Bossel's 
'orientors' in the human context 

The following sections analyse whether Max-Neef's specific categories of needs are the 

same as Bossel's specific orientors, in the human context. The starting point for the 

comparison is Bossel's mapping of Max-Neefs needs on to his orientors, as outlined in 

Table 4-2. Therefore, the EXISTENCE orientor is compared with the subsistence need, 

and the EFFECTIVENESS orientor is compared with both the understanding and 

idleness needs, and so on. 

As is explained in section 6.3, the analysis is done by using Bossel's orientor definitions 

and his examples of possible indicators for social systems, and comparing these to Max

Neef s list of possible needs' satisfiers. To aid clarification we must be aware of what the 

indicator chosen by Bosse! is representing. It represents only the part that relates to a 

particular orientor's assessment. As an example, "the number of hamburgers wolfed 

down by a customer can be taken as an indicator of his hunger, his gourmet taste, his 

wealth or his nutritional awareness" (p.73). Also, an indicator only represents a single 

orientor, for example, "a certain amount of income inequality might be bad for 

COEXISTENCE, but good for EFFECTIVENESS" (p.73). These effects must be 

mentally separated. 
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There is an aspect of Bossel's orientor definitions that is mentioned here so it does not 

have to be repeated in the following sections. In the orientor definitions for 

EFFECTIVENESS and ADAPTABILITY Bossel uses the phrase, "The system should 

... ", whereas he uses the word 'must' for the other orientor definitions. When he uses an 

example of a family to illustrate the human context, the orientors EXISTENCE, 

EFFECTNENESS, FREEDOM OF ACTION, SECURITY and ADAPTABILITY all use 

the word 'should'. For the EFFECTNENESS orientor, for example, the family "should 

be able to earn money, buy food, fuel and goods, and obtain water, sanitation and medical 

services, all with a reasonable effort" (p.30, italics added). Bossel does not explain why 

he uses the word 'should' rather than 'must' in these definitions. 

In his framework, unsatisfied orientors mean that the continuing viability of the system is 

under threat. This applies to all systems, including the essential component subsystems 

of the 'total system' which must contribute to the viability of the 'total system' (see 

section 4.2). Therefore, one possible explanation is that Bossel means, the family must be 

able to adequately satisfy each orientor, but not if the satisfaction of the family's orientors 

impedes other essential systems from satisfying their orientors (similar to phase 2 of 

orienter satisfaction, see section 4.2.2). However, Bossel's 'principle of partnership' 

states: "all systems that are sufficiently unique and irreplaceable have an equal right to 

present and future existence and development" (Bossel, 1978, p.71 cited in Bossel, 1998a, 

p.92, see section 5.2.1). In addition, Bossel sometimes uses 'should' in the 

EFFECTNENESS and ADAPTABILITY generic orientor definitions for all systems. I 

can see no reason why he has used 'should' in some definitions and 'must' in others. 

This issue is not covered again in each section of the following analysis. 

Bossel's EXISTENCE orientor and Max-Neefs subsistence need 

In this section, Bossel's EXISTENCE orientor and Max-Neef's subsistence human need 

are analysed and compared. As shown for the EXISTENCE orientor in section 4.2.1, 

Bossel states that "the system must be compatible with and able to exist in the normal 

environmental state. The information, energy and material inputs necessary to sustain the 

system must be available" (p.31 ). In the case of a family, it "should be compatible with 

its natural, physical, social and economic environment, shorud be able to communicate 

with others, and should be within reach of necessary resources" (p.30). Some possible 

system performance indicators for a family are •·availability of shelter. clothing. food 

water, sanitation, [and] life expectancy" (p.40). 
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It must be noted that Bassel only refers to being 'compatible' with the environment, and 

fo resources being 'available' and 'within reach'. If the sea level were to rise due to 

global climate change, then island atolls would not have available resources for a 1:mman 

population. An inefficient authoritarian government, such as in North Korea, may not 

provide its population with available resources for existence. Max-Neef also covers these 

aspects in his subsistence need, but mainly in the form of 'negative' satisfiers from the 

participatory matrices. Some examples are 'having' "unsustainability"; 'doing' "pollute"; 

and milieus of 'interacting' "disharmony with nature" (p.47), "environment exploitation" 

(p.48), "destruction of the environment" (p.51 ), and the positive satisfier ''care about 

human and natural resources" (p.52). These satisfiers (or destroyers) mean that our 
-

development practices should not result in us being no longer cqmpatible with our 

environment. 

In Earth at a Crossroads Bossel (1998a) elaborates further on aspects of the 

EXISTENCE orientor, using a family as an example. He states: "the family must also be 

able to subsist in its environment, i.e. it must be possible to extract the resources, 

information, goods and services needed for survival from the environment. This can be 

summarized by an orientor 'ensure that the system can subsist in its environment, or 

Subsistence" (p.78, italics in original). Subsistence and 'reproduction' are then collapsed 

into the EXISTENCE orientor. 

Bossel's definitions do not include the processes of working to obtain resources and of 

consuming them to exist (instead see EFFECTIVENESS below). On the other hand Max

Neef refers to 'doing' "work"; and as a result 'having' "food, shelter, [and] work"; as 

well as 'doing' "feed" (p.32). These are major differences between Bossel's 

EXISTENCE orientor and Max-Neef's subsistence need. 

Under the EXISTENCE orientor Bassel asks, "is the system compatible with and able to 

exist in its particular environment?" (p.40). In the human context, 'environment' means 

the 'natural, physical, social and economic environment' (see above, this section). 

Instead of 'environment', Max-Neef refers to "locations and milieus (as times and 

spaces)" (p.33) for 'interacting'. These are the "living environment" and the "social · 

setting" (p.32). A family's 'natural, physical, social and economic environment' is the 

same as its 'living environment' and 'social setting', so this aspect of the orientor and 

need is equitable. When Bassel uses the word 'environment' in following orientor 

definitions, we can substitute this for 'natural, physical, social and economic 

environment' in the case of human systems. 
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Bossel also includes 'reproduction' under the EXISTENCE orientor. In the case of a 

family, "individuals as well as populations are self-reproducing systems and must have 

the opportunity and the means to regenerate their bodies and reproduce their populations" 

(p.30). The key in this definition is the phrase 'µmst have the opportunity and the 

means'. Sexual reproduction is essential to reproduce human populations, so a person 

must be able to find a mate (rather than living alone on an island). However, Max-Neef 

lists 'doing' "procreate" (p.32) to help satisfy the subsistence need, which is different to 

Bossel's EXISTENCE definition. Max-Neef also lists "physical health, mental health, 

[and] equilibrium" as states of 'being', as well as 'doing' ''rest" (p.32) as essential to 

satisfy the subsistence need. These are components of the actual process of body 

regeneration, rather than just 'the -opportunity and the means' in Bossel's definition. 

Max-Neef also includes "sense of humor [and] adaptability" (p.32) as elements of 'being' 

. to satisfy the subsistence need. A sense of humour may not seem crucial to exist, but 

without the ability to find something funny the person's mental health would be impaired, 

as it would· make them incompatible with their social environment. Bossel says the 

system's 'normal environmental state' can very within a certain range, and therefore a 

certain a..>nount of what Max-Neef caiis 'adaptabiliti is required for continuing existence. 

Bossel gives further examples of possible indicators for the EXISTENCE orientor. 

However, as Bossel reminds us, we need to look at the indicator with what it is measuring 

in mind, rather than just the indicator itself. As an example, "children in poverty" (p.90) 

is a possible measure of adequate resources not being available. The indicators listed 

below do not add information to the definition ofBossel's EXISTENCE orientor or aid in 

comparing it to Max-Neefs subsistence need. Some examples are "does the rate of 

increase of grain production stay ahead of the rate of increase of grain demand of a 

growing population?" (p.44), "number of full-time employed people as fraction of 

population" (p.88), "individual lifetime fraction required for sufficient life support" 

(p.94), "avoidable mortality and disability as fraction of total mortality and disability" 

(p.94), and "fraction of population that could supply and support itself in case of 

emergency" (p. 94 ). 

There is no doubt that the satisfaction of both Bossel's EXISTENCE orientor and Max

Neef's subsistence need are required for human existence. However, the definitions of 

each are significantly different. Bossel's EXISTENCE orientor, stressing the avai_lability 

· of resources and the opportunity and the means to reproduce and regenerate, seems a 

prerequisite to Max-Neef's subsistence need. However, Max-Neef does refer to 
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sustainability practices so that humans do not create an incompatible environment out of 

one that was previously compatible. 

Bossel's EFFECTIVENESS orientor and Max-Neefs understanding and idleness needs 

Bossel has juxtaposed both of Max-Neefs understanding and idleness needs with his 

EFFECTIVENESS orientor. His justification is as follows: "effectiveness is obviously a 

function of knowledge and understanding. But effectiveness is also a function of rest, 

contemplation and creative idleness" (p.35). Firstly, it must be mentioned that out of all 

the possible satisfiers that Max-Neef lists for the understanding and idleness needs, only 

two are repeated. These are the synergic satisfiers of ''curiosity" and "receptiveness" 

(p.32) as states of 'being'. In comparison, Max-Neef s affection and participation 

needs, for example, list seven satisfiers that are common to both. The comparative lack 

of understanding and idleness synergic satisfiers shows that Max-Neef considers the 

two needs are satisfied quite differently. 

Bossel · states that the EFFECTIVENESS orienter causes the system "to secure scarce 

resources (information, matter, energy) and to exert influence on its environ .. 111ent"_ (p.31, 

italics in original). For a family to 'secure scarce resources' it "should be able to earn 

money, buy food, fuel and goods, and obtain water, sanitation and medical services, ail 

with a reasonable effort" (p.30). In this example, Bessel mentions money, but I think he 

would agree that if a family's social environment allowed it they do not necessarily have 

to use money to obtain the necessary resources. As discussed in the 

EXISTENCE/subsistence section, Max-Neef s satisfiers of 'doing' "work" to enable the 

'having' of "food" and "shelter" (p.32), which correspond to Bessel's definition, come 

under the subsistence need and not under either the understanding or idleness needs. 

Furthermore, for people to 'exert influence' on their environment they need to interact 

with it, as interacting systems influence each other. In the human context, Bessel's 

'environment' includes the 'natural, physical, social and economic environment'. 

'Interaction' with the natural, physical, and economic environment is the process of 

working to obtain resources from the environment, and returning waste to the 

environment. Again, these processes are included in Max-Neef s subsistence need. The 

sustainability aspects of resource use and waste assimilation appear as ·negative' 

satisfiers in the participatory matrices (see EXISTENCE/subsistence). Furthermore, 

Max-Neef includes resource use and waste assimilation as a prerequisite condition of the 

framework by saying, "Human Scale Development . . . advocates a concept of 
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development which is essentially ecological" (p.59), as discussed in section 6.4. l 

('sustainable development'). Bessel also includes both resource use and waste 

assimilation aspects under the EFFECTIVENESS orientor, as shown by the indicators 

"sustainability index ofregion" and "rate of change of regional carrying capacity" (p.94). 

Bessel states: "a certain amount of income inequality might be bad for COEXISTENCE, 

but good for EFFECTIVENESS" (p.73). In this statement Bossel uses the word 'might', 

and is therefore saying that it is not a definite relationship. However, the statement 

implies that people with lower incomes will aspire to increase their incomes relative to . 

others. Some possible contributing satisfiers to this come under Max-Neer s idleness 

need. The satisfiers are "imagination" (p.32) as a state of 'being'; and 'doing' 

"daydream, ... dream, (possibly)- recall old times, give way to fantasies, [ and] (possibly) 

remember" (p.32, brackets added). However, if aspirations are to amount to substance, 

determination is required to develop ( and to get the skills required to develop) more 

creative, effective and efficient solutions. If we look at Max-Neer s understanding and 

idleness needs, 'determination' as a state of 'being' is not mentioned as a possible 

satisfier ( even though it is listed under the needs of affection, participation, creation 

and freedom). 

Bassel also states that the EFFECTIVENESS orienter causes "humans to develop 

effective and efficient means of using scarce resources" (p.29, italics added). As noted in 

section 4.2.1, "effectiveness means accomplishing a task with the available resources, 

during the time available. Efficiency requires in addition the economical use of time and 

resources" (p.114). Bassel suggests that this requires 'knowledge and understanding' and 

'rest, contemplation and creative idleness', which seems reasonable. However, it is 

difficult to analyse Bessel's indicators and Max-Neers satisfiers in a comparative 

fashion. All of the possible satisfiers listed for Max-Neefs understanding and idleness 

needs seem to contribute to the 'knowledge and understanding' and 'rest, contemplation 

and creative idleness' aspects of the EFFECTIVENESS indicators, but not necessarily the 

EFFECTIVENESS indicators or orientor as a whole. The sum of two parts does not 

necessarily make a whole. We only have Bossel's word that it does in this case. 

This difficulty in comparing Max-Neef s satisfiers can be shown by thinking about the 

milieus of 'interacting' that Max-Neef would have chosen for Bossel's definition of the 

EFFECTIVENESS orienter. I believe they would be the 'living environment' and ·social 

setting' (as for the subsistence need) for a fan1ily to obtain the necessary ·scarce 

resources' of 'information', 'matter', and ·energy'. If we combine the milieus of 

•interacting' of Max-Neefs understanding and idleness orientors then \Ve do not 
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necessarily end up with a totality equating the 'living environment' and 'social -setting'. 

Under the understanding need the milieu satisfiers are "settings of formative interaction, 

s<;hools, universities, academies, groups, communities, [and] family" (p.32). The 

idleness milieu satisfiers are "privacy, intimacy, spaces of closeness, free time, 

surroundings, [and] landscapes" (p.32). While the combination of these arguably adds up 

to a large amount of the 'living environment' and 'social setting', Max-Neefs emphasis 

is predominantly on particular aspects. Furthermore, milieus of 'interacting' for any of 

Max-Neef s needs could arguably be included in this definition of Bossel's 

EFFECTIVENESS orientor. 

As another example, Bossel's indicators of "work hours necessary for life support" (p.40) 

and "effectiveness of political and social participation" (p.94) are compared with 

understanding and idleness satisfiers. While these indicators seem to provide good 

information about Bossel's EFFECTIVENESS orientor, it is hard to see how Max-Neefs 

satisfiers of, for example, "receptiveness" and ''tranquility" as states of 'being' or 

'having' "literature" and "spectacles" (p.32), are essential satisfiers for 

EFFECTIVENESS. If we break the EFFECTIVENESS odentor into 'knowledge and 

understanding' . and 'rest, contemplation and creative idleness' divisions as Bassel 

suggests, then 'l'✓e can more easily see the direct contribution of Max-Neef s satisfiers; 

However, breaking down the EFFECTIVENESS orientor into divisions that· Bassel 
.. . . •· 

suggests; defeats the whole purpose of the analysis. · In addition, EFFECTIVENESS 

indicators such as "unemployment in European Union" (p.72) and "households living 

below poverty level" (p.90), have to be mentally separated from aspects that are related to 

other orientors. Therefore, these indicators do not provide additional information about 

the EFFECTIVENESS orienter, as to interpret the indicators we need to refer back to the 

orientor definition. 

These examples show the difficulty of a direct comparative analysis of definitions and 

indicators with satisfiers, especially where there is not a (claimed) one-to-one relationship 

between orieiltors and needs. Therefore, further analysis has to try to identify aspects of 

the EFFECTIVENESS orientor that are not covered by Max-Neefs list of possible 

satisfiers for the understanding and idleness needs. This is difficult as Max-Neef claims 

that his matrix of satisfiers is not conclusive, so omissions do not amount to exclusion. 

However, if essential satisfiers of Bossel's EFFECTIVENESS orientor are identified in 

Max-Neef s needs other than understanding or idleness, then this shows a difference 

between Bossel's mapping of Max-Neefs needs onto the EFFECTIVENESS orientor. 
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For "humans to develop effective and efficient means of using scarce resources" (p.29) 

and for a family "to exert influence on its environment" (p.31 ), I argue that aspects of 

Max-Neefs creation need are essential. The key to this argument is in Bossel's use of 

the phrase 'to develop'. In order to develop one's effectiveness at securing· scarce 

resources for life support, an element of creation is needed to bring about ( create or 

develop) effective solutions. Some creation satisfiers include 'having' "abilities, skills 

[and] method"; and 'doing' "invent, build, design, compose, [and] interpret" (p.32). 

Additional justification for this argument can be obtained from Bossel's claim that "rest, 

contemplation and creative idleness" (p.35) are required for the EFFECTIVENESS 

orientor. 'Rest' and 'contemplation' are covered by the idleness need, but 'creative 

idleness' refers to two aspects, 'creation' as well as 'idleness'. 

Therefore~ the conclusion of this analysis is that Bossel's EFFECTIVENESS orientor 

includes Max-Neefs understanding and idleness needs as Bossel claims, but also 

includes Max-Neefs subsistence need and aspects of the creation need; 

Bossel's FREEDOM OF ACTION orientor and Max-Neefs freedom need 

Bossel states: "the diversity and variety of environments cause an orientation of 

FREEDOM OF ACTION allowing humans and human organizations to respond 

selectively and appropriately to a multitude of environmental challenges" (p.29, itaUcs in 

original) (where 'environment' means 'natural, physical, social and economic 

environment', see EXISTENCE above). As an example, a family "should be able to cope 

with a variety of different situations, i.e., different people, different situations at home, at 

work and elsewhere" (p.30). 

For humans to be able to 'respond' at all in their social environment, they must have the 

right to respond. Therefore, they must have equal rights with other people. Max-Neef · 

agrees by stating that 'having' "equal rights" (p.33) contributes to the satisfaction of the 

freedom need. For humans to 'respond selectively', Bossel is implying that they can 

select their response, that is to choose. Max-Neef says that to "choose" (p.33) is one 

possible satisfier of 'doing' freedom. For humans to 'respond appropriately' to an 

environmental challenge ('a variety of different situations' see above) means that they 

must be able to 'cope' with the challenge in a way that they see fit. (Bosse! uses the word 

·cope' in his example of a family, above). Furthermore, adequate freedom means that a 

range of appropriate responses must be available to choose from. 
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"Autonomy" as a state of 'being', is a possible satisfier Max-Neef says can contribute to 

the freedom need. Bossel gives two possible indicators that are also measures of degrees 

of autonomy to satisfy the FREEDOM OF ACTION orientor. The indicators are the 

"percent of individual life determined by_ external forces (bureaucracy, customs
1

i caste, 

social norms)", and the "percent of essential production generated within region" (p.95). 

Therefore, this aspect of the orientor and need is in agreement. 

Bossel says that possible FREEDOM OF ACTION indicators for a family are "income 

level [and] job opportunities" (p.40). !(income level and job opportunities are adequate, 

then a person may feel free to 'doing' "dissent, choose, be different from, run risks, [and] 

disobey" (Max-Neef, 1991, p.33) if required in their place of work. Max-Neef also 

identifies "assertiveness, boldness [and] rebelliousness" (p.33) as states of 'being' that 

would be able to be expressed with adequate freedom. 

Bassel mentions a number of indicators that are associated with an adequate level and 

breadth of education (both formal and informal) for FREEDOM OF ACTION. These are 

"adult literacy rate; spectrum of qualifications, personal skills, experience; percent of 

employees with narrow specializations only" (p.95), "high school graduation" (p.86), 

"average education level (school years)" (p.88); "average education level - adult literacy, 

tertiary qualifications level" (p.90), and the Biesiot indicator of "are new concepts 

introduced into educational curricular at a sufficient rate to keep up with the rates of 

increase of diversity and variety in society and technology?" (p.44). Education helps to 

"develop awareness" (Max-Neef, 1991, p.33) as a process of 'doing'; as well as 

promoting "open mindedness, tolerance [and] self-esteem" (p.33) as states of 'being'. 

Bassel lists two further possible indicators for the performance of the system "individual 

development in a global region" (p.94). These are the "percent of population politically 

active at all levels of self-government and NGOs" (p.95, where 'NGOs' means Nop.
Governmental Organisations), and "creative potential ( artists, writers, scientists per 1,000 

people)" (p.95). Max-Neef identifies some further personal or collective attributes and 

actions, which are essential to Bessel's indicators of political activeness and creative 

potential. These are ''determination [and] passion" (p.33) as states of "being', which are 

required to 'doing' "commit oneself" (p.33). 

The remaining examples of satisfiers that Max-Neef uses are "temporal/spatial plasticity" 

as milieus of 'interacting'. Bossel uses "mobility" (p.40) as a possible indicator for a 

family's FREEDOM OF ACTION, which is equitable with 'spatial plasticity'. Bossel-'s 

indicator of "life expectancy at birth" (p.95) refers to a total life time rather than 
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flexibility of time, but the longer a person's life the more time they have available to 

pursue a range of activities, and hence the more freedom they have. 

All of Max-Neefs examples of satisfiers for freedom have been compared to Bossel's 

definition and indicators of FREEDOM OF ACTION and are in good agreement. 

Therefore, the respective basic orienter and need are equivalent. 

Bossel's SECURITY orientor and Max-Neefs protection need 

Bossel' s definition of the SECURITY orienter is, "the system must be able to protect 

itself from the detrimental effects of environmental variability, i.e., variable, fluctuating 

and unpredictable conditions outside the normal environmental state" (p.31, italics in 

original, section 4.2.1). Note that Bossel uses the word 'protect' in the above definition 

and Max-Neef uses the word 'protection' as the category of fundamental human need, 

which shows the orientor and need are in initial agreement. As is discussed in the 

EXISTENCE/subsistence section, Bossel's ·environment' in the human context is 

people's "natural, physical, social and economic environment" (p.30). Max-Neef agrees 

,x1ith this by saying the htL.111an milieus of 'interacting' are "living space, social 

environment, [and] dwelling" (p.32), but does not put an explicit emphasis on the natural 

environment. 

For the SECURITY orientor, Bosse! states that "the weather imposes an orientation of 

SECURITY on humans and animals, causing search for shelter and food storage" (p.29). 

Also under SECURITY, a family "should have shelter and clothing" (p.30). These two 

statements require some explanation to differentiate them from Bossel's EXISTENCE 

and EFFECTIVENESS orientors. Under the EXISTENCE orientor, Bessel's states that 

"the actual environmental state can vary around this state [ normal environmental state] in 

a certain range" (p.27). Therefore, the normal fluctuations of the seasons (and weather 

within those seasons) should come under the EXISTENCE orienter. Also under 

EXISTENCE, possible indicators are "availability of shelter, clothing, food [and] water" 

(p.40, italics added). Under SECURITY the key is to 'have' adequate food, shelter and 

clothing for --unpredictable conditions outside the normal environmental state" (p.31 ). 

Therefore, if there was snow on the ground for an abnormally long time or an abnormal~v 

strong wind, for example, then shelter would have to be strong enough, clothing wam1 

enough, and food would need to last long enough. Therefore, using Max-Neefs 

distinction between needs and satisfiers, food, shelter and clothing are synergetic 
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satisfiers of both EFFECTIVENESS and SECURITY, but some additional qualities are 

required for SECURITY. 

The explanation presented for Bessel's SECURITY orienter is a little different to, that 
.-.., 

presented for the other orientors in that Bessel does not just give examples of possible 

indicators. He also gives some specific hµman context examples of events, such as "loss 

of job", which people require security against. This paragraph matches Max-Neef's 

satisfie;rs to Bessel's examples of specific events affecting a family. Bessel states that a 

family should "be able to protect itself from unpredictable sudden fluctuations of its 

normal environment such as accident or illness, loss of job, and interruption of water, 

power or food supply" (p.30). Some of Max-Neef s protection satisfiers can protect 

against these fluctuations in the family's environment, for example, 'having' "insurance 

systems, health systems [and] family" (p.32) provide security against 'accident or illness'. 

Also, the actions of 'doing' "take care of, cure [and] help" (p.32) contribute to the 

sat1sfaction of the orienter in the case of 'accident or illness'. To protect against a 

possible 'loss of job' Max-Neef mentions 'having' "savings [and] social security" (R.32). 

In the case of 'interruption of water, power or food supply' a certain degree of 

"autonomy" (p.32) as a state of 'being' would be desirable, as well as 'doing' a "plan" 
(n 1?.t Tn the case of anv of these events hannenin~. Max-Neef's "adantabilitv" as a state ,r·--/· --- ---- ---- - -- ----., -- ----- - - · ----- - ·· .1 i· · 01 i ., 

of 'being' is also a desirable attribute 

In addition to showing that many of Max-Neef's satisfiers can contribute to Bessel's 

examples of situations affecting a family in an argumentative sense, many of Max-Neef s 

satisfiers are the same as Bessel's indicators. Bassel suggests that possible indicators for 

a family's SECURITY, for example, are "savings, insurance, [and a] social security 

scheme" (p.40), while Max-Neef lists 'having' satisfiers of "insurance systems, savings 

[ and] social security" (p.32). 

In the case of a family, Bassel asks, "is it secure, safe and stable?" (p.40). On a group or 

community level Max-Neef mentions "solidarity" (p.32) as a state of 'being' as a satisfier 

of the protection need. Solidarity, being unity based on community interests or standards 

(Merriam-Webster Collegiate Dictionary), would help ensure Bessel's requirements of 

security, safety and stability. Max-Neef identifies actions of "cooperate, prevent ... [and] 

help" (p.32), which would also contribute. He also agrees with being 'stable' as he 

mentions "equilibrium" as a state of 'being' as a satisfier for the protection need. 

Another of Bessel's possible indicators is the "percent of major personal risks covered by 

insurance or social safety net" (p.95). Insurance has already been covered, but Max-Neef 
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gives numerous satisfiers that are part of a 'social safety net', for example, "care ... [and] 

solidarity" as states of 'being'; 'having' "family"; and 'doing' "cooperate, ... take care of 

... [and] help" (p.32). Two more indicators that Bosse! suggests are "probability of being 

able to adhere to life-plan" (p.95), and "ratio of dependents/producers" (p.90). Both of 

these indicators suggest that a certain amount of Max-Neef s "autonomy" as a state of 

'being' (p.32) is desirable .. 

As an example of a Biesiot indicator Bossel asks, "are dikes thrown up quick enough to 

stop a rising flood?" (p.44). Max-Neef identifies satisfiers that can be applied to this . 

situation, for example, 'doing' a "plan" in order to "prevent" (p.32) a flood. The 

remaining satisfiers of the protection need that Max-Neef suggests are 'having' "work" 

and "rights" (p.32). Work enables a person to generate savings to be used in unexpected 

situations while having rights protects people against the adverse effects of other people's 

actions. 

This analysis shows that Bossel's SECURITY orientor 1s equivalent to Max-Neef's 

protection need, in the human context. 

Bossel's ADAPTABILITY orientor and Max-Neefs creation need 

Bossel states: "in the course of time, the normal envirnnmental state may gradually or 

abruptly change to a permanently different normal environmental state" (p.28). This is 

called environmental change. In addition, "the system should be able to learn, adapt and 

self-organize to generate more appropriate responses to challenges posed by 

environmental change" (p.31, italics in original). Self-organisation involves systems 

changing their internal structure, rules or parameters, to coevolve with their environment 

(section 3.5.2). Unlike a human organisation, an individual human cannot change their 

physical internal structure. However, individual self-organisation can involve changing 

one's internal cognitive structure (Bossel, 18 April 2qoo). New information from the 

environment (produced by environmental change) is cognitively processed to generate 

new world views, preferences and behaviour. Another example of individual self

organisation is the human immune system developing new responses to diseases or strains 

it has riot encountered before. These are also the processes of learning and adapting that 

Bassel is referring to above. 

It should first be noted that Max-Neef does not include "adaptability" as a state of 'being' 

as a possible satisfier for the creation need, although he says that the matrix of satisfiers 
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is not conclusive.· However, Max-Neef does include "adaptability" as a state of 'being' as 

a satisfier of the needs subsistence, protection and participation (p.32), whichshows 

that it is unlikely that it was just forgotten. Furthermore, Max-Neef does not use any 

synonyms instead, such as 'flexibility'. The central idea in Bossel 's definition'.::of the 

ADAPTABILITY orientor is adaptability in order to handle change. For a family, for 

example, Bossel asks, "can it adapt to new challenges?" (p.40). Therefore, Max-Neefs 

omission of 'adaptability' is a major difference between Bossel's ADAPTABILITY 

orientor and Max-Neefs creation need. 

In the case of a family, Bosse! states that "it should prepare for possible change by 

securing a broad education and job qualifications, and have the ability to adopt a different 

lifestyle, if necessary"- (p.30). Max-Neef mentions 'having' "abilities, skills, method, 

[and] work" (p.32). However, Bossel suggests that just having some of these things is not 

enough. Instead he refers to the "spectrum of personal skills, qualifications, . [ and] 

experience" (p.95, italics added), where a range or spectrum is the key. Likewise, 

'having' "work" is not sufficient, as Bossel lists a possible indicator of "average y~ars in 

one job or position" (p. 95), implying that the longer the time spent in one job the more 

limited a persons skills and experience will be, and hence, the less the ADAPTABILITY 

orientor is fulfilled. On the other hand Max-Neef means that a person must 'have' work 

to express their need for creation. 

Bossel gives many examples of indicators involving education, such as "lifetime fraction 

in education and training" (p.95), "percent of adult population continuing education after 

formal education ends" (p.95), "a broad education" (p.30), and "education and training" 

(p.40). It should be noted that although formal education is important, 'education' is 

meant in a broad sense as Bassel says a "spectrum of personal skills, qualifications, [ and] 

experience" (p.95) is required. Max-Neef's satisfiers of creation milieus of 'interacting' 

are "productive and feedback settings, workshops, cultural groups, audiences, spaces for 

expression, [and] temporal freedom" (p.32). These milieus are times and spaces to gain 

'skills' and 'experience' (a requirement for ADAPTABILTIY), but it must be noted that 

milieus of formal education such as "schools" and "universities" (p.32) are not listed 

here, but instead are under Max-Neefs understanding need. 

Bassel says that a possible indicator is the "ability to change behavioural norms 

pragmatically by reference to needs and firm ethical background" (p. 95). Max-Neef lists 

some attributes that would be required to do this, such as "determination, intuition, ... 

boldness, rationality, [and] autonomy" (p.32) as states of 'being'. These attributes would 
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also be required for another of Bossel's indicators, the "personal freedom to pursue new 

paths" (p.95). 

Some possible satisfiers of Max-Neef's creation need are 'doing' "work, invent, build, 

design, compose, [and] interpret" (p.32); and "imagination, ... inventiveness, [and] 

curiosity" (p.32) as states of 'being'. Out of this list, the actions to 'invent', 'design', and 

'compose', and the attributes of 'imagination', 'inventiveness' and 'curiosity' imply an 

element of originality is involved in creation or problem solving. This is further 

mentioned in the participatory matrix for Mendoza, Argentina, with the satisfier 'having' 

"originality" (p.52). An original element in doing something involves using new 

information, or using existing information or materials in a new way. This new 

information or the new application of information (and materials) could be due to 

environmental change, as complex systems are irreversible (section 3.5.1). Therefore, 

these actions and attributes can satisfy the ADAPTABILITY orientor, However, Max

Neefs remaining actions of 'doing' 'work', 'build' and 'interpret' do not imply an 

original element, although they do not exclude it. Therefore, they are not necessarily 

adequate satisfiers ofBossel's ADAPTABILITY orientor. 

There aie a number of Bessel's possible indicators that do riot seem comparabie to Max

Neef's list of satisfiers. Bossel's requirement that each person needs to have a "spectrum 

of personal skills, qualifications, experience" (p.95), shows that he thinks environmental 

change. is fast enough to be felt during one's lifetime. While this is certainly true for 

someone living in Germany, it may not be to the same extent for someone in a rural 

village in a relatively undeveloped country (although some biophysical and 

socioeconomic processes are becoming global (see section 5.2.1). Nevertheless, to 

respond to the rate of environmental change, Bosse! suggests the Biesiot indicators, "can 

the rate of creation of new jobs in new industries keep up with the rate of jobs lost to 

productivity increases?" (p.45), and "ratio of newly evolving professions and training 

programs to existing ones'' (p.89). Max-Neef.only mentions 'having' "abilities, skills" 

and "work" (p.32). 

Some of Bossel's further indicators only seem to form a weak match with Max-Neef's 

satisfiers, for example, "youth involvement in community service" (p.86), "public 

participation in voluntary activities in community" (p.90) and "subsidiarity extent" (p.90). 

These indicators see how well issues are dealt with locally by the whole community, by 

providing local information, expertise and fast response times, and hence, good 

adaptability. Max-Neef lists some satisfiers that could be helpful but are far from 

convincingly synonymous with Bossel's indicators. These are "determination ... [and] 
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autonomy" (p.32) as states of 'being' (at a community rather than personal level), and 

"productive and feedback settings" (p.32) milieus. Some remaining ADAPTABILITY 

indicators are "adult literacy" (p.86) and "persons per television set (1 TV per 

household)" {p. 72), which· indicate how ·well people can acquire and respond fri new 

information (from environmental change). Max-Neefs satisfiers are "productive and 

feedback settings" (p.32} as milieus of 'interacting'; and 'doing' "interpret" (p.32). 

The only -satisfier of Max-Neef s creation need that has not yet been covered, is the 

attribute of "passion" (p.32). A certain interest is helpful to 'learn and adapt' but 

'passion' does not appear essential. It should also be noted that Bossel includes the 

indicator "creative potential (artists, writers, scientists per 1,000 people)" (p.95) under the 

FREEDOM OF ACTION orientor. My understanding of this indicator is that people who 

are free from other constraints will be able to express their 'creative potential', rather than 

aspects of creation being essential for satisfying FREEDOM OF ACTION. It should 

therefore, not be confused with Max-Neefs creation need. 

There is no doubt that many of the attributes, milieus, abilities and skills that Max-Neef 

lists as satisfiers of the creation need, as well as expressing creativeness, are important · 

for Bossel's ADAPTABILITY orientor, but creation and ADAPTABILITY are not the 

same. A person who has their creation need satisfied could still have their work or life 

experience restricted to a limited range of areas. Max-Neef may have considered that a 

worker with limited experience naturally moves out of a job that is obsolete by retiring, 

and that the young are educated to fill the new job areas (assuming the education system 

is keeping up). Furthermore, he may have considered 'insurance systems' under the 

protection need adequate to cover for environmental change. However, both of these 

points are unlikely. 

From this analysis, I argue that the creation need and the ADAPTABILITY orientor 

overlap but each contains some areas that the other does not. The key points of difference 

between Bessel's ADAPTABILITY orientor and Max-Neefs creation need are, Max

Neef s omission of the attribute 'adaptability', his omission of milieus of formal 

education, and his omission of a range of education, skills and experiences. There also 

appears to be an aspect of Max-Neef s creation need that is not covered by Bossel's 

ADAPTABILITY orientor, however it does not exclude it. This is 'passion' as a state of 

'being'. There are also some areas where the need and orientor overlap, such as Max

Neef s satisfiers of 'doing' 'invent', 'design', and 'compose'; and the attributes of 

'imagination', 'inventiveness' and 'curiosity'. Therefore, I argue that Bossel's 
l 
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ADAPTABILITY orientor and Max-Neefs creation need are similar, but 

ADAPT ABILITY covers some important additional areas. 

Bossel's COEXISTENCE orientor and Max-Neefs participation need 

In defining the COEXISTENCE orientor, Bosse! states that ''the environment contains 

other actor systems whose behaviour may have system-specific (subjective) significance 

for a given actor system" (p.28). Furthermore, "the system must be able to modify its 

behaviour fo account for behaviour and interests (orientors) of other (actor) systems in its 

environment" (p.31, section 4.2.1). In an added note, Bassel mentions that "the basic 

orientor coexistence does not have a normative connotation. It is merely a reminder that 

the presence of other systems has to be reflected in some way in a system's behaviour" 

(p.114). As Bessel's framework is applicable to all systems he is implying that most 

systems do not have behavioural norms with respect to other systems. However, he also 

says, "in the human context, orientors are normative objects like values, norms, goals and 

objectives" (p.32). This implies that humans' level of consciousness develops normative 

behaviour with respect to other humans, organisms and the environment. 

In the case of a family, Bossel asks, "is it compatible with interacting subsystems?" 

(p.40). In this definition 'interacting' is the key, as Bassel does not use this word in the 

definition of any other orientor. Furthermore, the COEXISTENCE orientor enables 

"humans to interact appropriately with kin, competitors or predators" (p.29). Max-Neef 

also refers to interaction under the participation need with the possible satisfiers 'doing' 

"interact"; in "settings pf participative interaction" (p.32) milieus. To 'interact 

appropriately' humans must have an understanding about what is 'appropriate' behaviour 

in a given situation. For a system to 'interact appropriately' with other systems in its 

environment, the interaction would not (knowingly) put the system into a high risk of 

substantial harm. In the case of a human who has predator systems in its environment, 

the 'appropriate interaction' for the human may be avoidance (protection) or disabling 

(killing, injuring etc.) the predator. For humans interacting with the natural environment, 

our 'appropriate interaction' would not affect its integrity, as we depend on it for survival 

(see Figure 2-2). This 'appropriate interaction' with the natural and social environment is 

included in Max-Neef s subsistence need, for example, "care about human and natural 

resources" (p.52) (see EXISTENCE/subsistence). 

People's understanding of 'appropriate' behaviour is at least partially shaped by social 

norms. This is shown by Bossel's example of a family: "it has to coexist with other 
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individuals and families; this requires social skills and consideration of the interests of 

others" (p.30). Possible indicators are "social skills, [and] compatibility of language and 

culture" (p.40). Although these indicators have normative dimensions they only represent 

humans being able to 'interact appropriately', however that may be. It is interesting to 

note that Max-Neef includes 'having' "language, ... customs, ... values, '[and] norms" 

(p.32) as possible satisfiers of the identity need rather than undet the participation need 

(see PSYCHOLOGICAL NEEDS/affection and identity). In this case Max-Neef is 

talking about 'language', 'customs', 'values' and 'norms' as references of 'being' 

"differentiation" (p.32), rather than common 'compatible' language and values to aid 

participation. In addition, their omission as satisfiers of the participation need does not 

mean they are excluded for satisfying that need. Furthermore, adequate communication 

and compatibility with the social environment could also be considered a requirement for 

the subsistence need (which Max-Neef considers a prerequisite to the other needs). 

Bossel's examples of indicators for the COEXISTENCE orienter cover a range of 

dimensions. The first is the importance of a degree of equality in the distribution qf both 

wealth and power. This is shown by the indicators "income share of richest 20% of 

population" (p.72), "ratio of top to bottom incomes" (p.90), and "fraction of women in 

upper management (private and public)" (p.89). /'1 .. s a satisfier of the participation need 

Max-Neef includes 'having' "rights" (p.32), but it is interesting that for the freedom need 

he uses the,term "equal rights" (p.33). The reason for this difference may be that under 

the participation need he also includes the satisfiers 'having' "responsibilities, duties, 

[and] privileges" (p.32), implying that these are needed (to help the less powerful with 

adequate participation) more than just 'equal rights'. While there are not many of Max

Neef s satisfiers that correspond to these indicators, Max-Neefs supporting text shows 

his intent by stating his "refusal to turn some people into instruments of others and some 

countries into instrnments of others" (p.64). 

Bossel's COEXISTENCE indicators also cover a respect for difference or diversity, as 

shown by the indicators "can the perceptions and prejudices in a community change 

quickly enough to cope with the rate of influx of foreign immigrants?" (p.45), and "ethnic 

diversity of teachers" (p.86). Max-Neef s satisfiers of "adaptability, receptiveness, ... 

[and] respect" as states of 'being' (p.32) correspond with these indicators. 

'Receptiveness' and 'respect' can allow change in one's environment, while 

'adaptability' shows a willingness to change to interact appropriately with a changing 

environment. In his supporting text Max-Neef also includes aspects such as "respect for 

diversity" (p.64). 
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Some of Bossel's COEXISTENCE indicators suggest benevolence and compassion 

towards fellow humans. These aspects are shown by the indicators "lifetime fraction of 

societal contribution of individual vs. personal gain" (p.95), "volunteer involvement in 

schools" (p.86), and "value of voluntary services as fraction of total services" (p.89). 

Some of Max-Neers satisfiers correspond to these aspects, such as "willingness, ... [and] 

dedication" as states of 'being'; 'doing' "share"; and 'having' "responsibilities, duties, ... 

[and] work"; in "associations, ... communities, [and] neighborhoods" (p.32) milieus of 

'interacting'. 

Bessel's 'other actor systems' include future generations and the component subsystems 

of the total system. The relevant indicators are "burden on future generations due to 

excessive demands" (p.95), "extent of community commitment to sustainability" (p.90), 

"external burden on environment because of personal demands" (p.95), "environmental 

footprint vs. sustainable footprint" (p.95) and "rate of change of environmental footprint" 

(p.95). Max-Neef includes 'having' "relationships with nature" (p.32) · under the 

affection need, and other satisfiers . under the subsistence need (see 

EXISTENCE/subsistence), n~t participation. This shows that Max-Neers definition of 

participation only explicitly includes people and there .is no reference to future 

generations or to other non-human systems, such as the environment, in his needs 

framework. 

However, the satisfiers 'having' "duties" and "responsibilities" (p.32) and 'interacting' in 

milieus of "settings of participative interaction" (p.32), could include these other actor 

systems. The omission of explicit reference to these other actor systems does not 

necessarily amount to their exclusion. Furthermore, Max-Neef does acknowledge these 

sustainable developmental principles in his supporting text as shown in section 6.4.1 

('sustainable development'). As examples, Max-Neef refers to t_he "fundamental human 

needs of present as well as future generations" (p.59), "a concept of development which is_ 

essentially ecological" (p.59), and "the conservation of natural resources for the future" 

(p.59), 

Max-Neer s remaining participation· satisfiers are "solidarity, determination, passion, 

[and] sense of humor" as states of 'being'; 'doing' "become affiliated, cooperate, 

propose, dissent, obey, agree on, [and] express opinions"; and "parties, churches, [and] 

family" milieus of 'interacting' (p.32). 

Max-Neers participation satisfiers only explicitly cover the human-human interaction 

(in the same time period) aspects of Bessel's COEXISTENCE orienter. However, Max-
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Neef's supporting text covers future generations and non-human systems, and his 

subsistence need also covers· environmental concerns. 

'·'' , .. 
Bossel's PSYCHOLOGICAL NEEDS orientor and Max-Neef's affection and identity 

needs 

To understand the PSYCHOLOGICAL NEEDS orientor, Bossel's definitions are the 

most important criterion. The naming of the orientor, psychological needs, may imply a 

different meaning to the definitions. In this analysis, the orientor in capitals (ie. 

PSYCHOLOGICAL NEEDS) refers to Bossel's orientor definitions, whereas the word 

'psychological' is taken to mean, "directed toward the will or toward the mind 

specifically in its conative function" (Merriam-Webst~r Collegiate Dictionary, where 

'conative' means to act purposefully). Also, 'psychology' is, "a : the mental or 

behavioral characteristics of an individual or group b : the study of mind and behavior in 

relation to a particular field of knowledge or activity" (Merriam-Webster Colle~iate 

Dictionary). 

It must first be noted that Max-Neef never mentions psychological needs as distinct from 

other needs. He states that "any fundamental human need that is not adequately satisfied 

reveals a human poverty" (p.18), where 'poverty' is taken to mean much more than its 

economic meaning. Furthermore, "poverties are not only poverties. Much more than 

that, each poverty generates pathologies)> (p.19, italics in original, see section 5.3). In 

English, 'pathology' is, "the study of the essential nature of diseases" (Merriam-Webster 

Collegiate Dictionary), while its Greek origin 'pathologia' is the "study of the emotions" 

(Merriam-Webster· Collegiate Dictionary). Max-Neef also refers to "pathologies of 

frustration" (p.19) and "pathologies of fear" (p.21 ), which are psychological 

'pathologies'. Therefore, Max-Neef is saying that any fundamental human need 

(physiological_ or otherwise) that is not adequately satisfied generates pathologies, 

physiological, psychological, or otherwise. Bassel also calls excessive orientor emphasis 

'pathological', in his 2-phase satisfaction of orientors (see section 4.2.2), which ''reduces 

viability and sustainability" (p.34). The same is implied for unsatisfied orientors which 

also reduce viability and sustainability. 

In defining his PSYCHOLOGICAL NEEDS orienter, Bassel states that ''sentient beings 

(animals and humans) can experience stress and pain and other emotions" (p.30), and 

"sentient beings have psychological needs that must be satisfied" (p.31 ). Sentient beings 

are "responsive to or conscious of sense impressions" (Merriam-Webster Collegiate 
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Dictionary). In the human context, "a family is composed of humans as sentient beings, 

with a whole spectrum of psychological needs that must be satisfied, such as identity, 

love, affection, and avoidance of pain and stress" (p.30). Bosse! also acknowledges that 

there are emotional dimensions (for sentient beings) to all the orientors (see Table 6-1). 

When comparing his orientors to Max-Neefs needs, he states that "since they [basic 

orientors] are manifest in corresponding emotions, they can be interpreted as 

psychological needs, although their origin is of a general system nature. However, the 

items affection and identity in Max-Neefs list are truly psychological needs; they cannot 

be explained by system requirements alone'' (1999, p.35, also see section 4.4). 

Furthermore, Bassel gives some examples of basic orientors being reflected in emotions, 

as shown in Table 6-1. 

Table 6-1: Basic orientors reflected in emotions (Bossel;. 1998a, p.82). 

Basic orientor Emotion if orientor is threatened Emotion if orientor is satisfied 

Existence Fear of death Joy oflife 

Subsistence Hunger, thirst, pain Satisfaction, feeling well 

Effectiveness Irritation, frustration Feeling of accomplishment 

Freedom of Action Defiance, revolt Relief, liberation, lightness 

Security Anxiety, fear Feeling sheltered, safe 

Adaptability Impatience, curiosity, uncertainty, Joy ofleaming, of novelty, 

boredom awakening 

Coe·xistence Jealousy, hate, envy, powerlessness Love, solidarity, friendship 

Reproduction 'having lived in vain', loss of Joy and pride of parenthood 

continuity 

Psychological Self-doubt, inferiority complex, Confidence 

Needs humiliation 

Ethical Orientation Futility, unreliability, Meaning, order, reliability, 

irresponsibility responsibility 

In Bossel's framework, many of a system's basic orientors appear in response to 

environmental properties, but some are the consequence of specific qualities of the 

system (section 4.3.1): "As the level of system complexity increases, new basic system 

needs appear" (Bossel, 1998a, p.38). In this way sentient beings introduce a system

specific orientor Bossel calls PSYCHOLOGICAL NEEDS. This orientor takes account 

of the fact that sentient beings can experience emotions, and pain and stress, and as a 

result have psychological needs that must be ~atisfied. As is shown by the various human 
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emotions expressed (Table 6-1, above), there are psychological aspects to all the 

orientors. 

For sentient beings, an unsatisfied orientor will have a resulting sense impressiRn (for 

humans a conscious sense impression) of 'pain and stress'. This statement seems 

consistent with both ·Bossel's and Max-Neefs frameworks, as Max-Neef refers to 

'poverties' and 'pathologies' resulting from unsatisfied needs. Therefore, an unsatisfied 

SECURITY orientor caused by excessive crime, for example, will result in psychological 

manifestations even though their cause is due to an unsatisfied SECURITY orientor. 

Bossel states that "dissatisfaction of the security orientor, for example, can and must 

certainly cause stress - otherwise there would be little motivation to eliminate the 

discrepancy" (Bossel, ·14 June 2000). Therefore, the PSYCHOLOGICAL NEEDS 

orientor takes account of the psychological manifestations of other unsatisfied orientors, 

(as shown by Table 6-1 and some of the PSYCHOLOGICAL NEEDS indicators). 

Moreover, if all the orientors (excluding PSYCHOLOGICAL NEEDS) are satisfied then 

'pain and stress' will have already been avoided (although realistically this can only be a 

temporary situation in a dynamic world of huge numbers of interacting systems;·· in the 

same way that Max-Neef suggests that it is more appropriate to speak of continually 

In addition to experiencing em9tions and pain and stress, Bossel further identifies some 

specific psychological needs which "cannot be explained by the (cybernetic) needs 

resulting from the system/environment interaction (i.e. the other basic orientors)" (Bossel, 

14 June 2000). These are "identity, love, [and] affection" (p.30). 'Identity' and 

'affection' are the same names as two of Max-Neefs needs that are explained through 

possible satisfiers, while Bosse! does not provide any explanation for 'identity' or 

'affection'. However, Max-Neef does not include 'love' as a possible satisfier of 

affection or identity, although 'having' "partnerships" and 'doing' "make love" (as 

opposed to 'procreate' under subsistence) arguably cover dimensions of love, which he 

includes under the affection need. 

For a family, Bossel asks, "is it compatible with psychological needs and culture?" (p.40). 

This raises the question, what is culture? Culture has been defined as "the integrated 

pattern of human knowledge, belief, and behavior that depends upon man's capacity for 

learning and tran·smitting knowledge to succeeding generations" (Merriam-Webster 

Collegiate Dictionary). Culture is made up of "the customary beliefs, social forms, and 

material traits of a racial, religious, or social group" (Merriam-Webster Collegiate 

Dictionary). It could be argued that many aspects of 'customary beliefs', 'social forms' 
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and 'material traits' are satisfiers of Max-Neefs identity need, for example, 'having' 

"symbols, language, religion, habits, customs, reference groups, sexuality, values, norms, 

historical memory, [and] work" (p.33). There are also the possible satisfiers under the 

AFFCTION need of 'having' "friendships, family, partnerships, [and] relationships with 

nature" (p.33). These relationships are a part of any culture. However, Max-Neef s 

existential need category of 'having', "registers institutions, norms, mechanisms, tools 

(not in a material sense), laws, etc." (p.33, italics in original), and therefore, the 'having' 

satisfiers under any axiological need category (protection, freedom etc.) have cultural 

aspects. 

When we consider Bessel's list of possible PSYCHOLOGICAL NEEDS indicators, 

additional information about the nature of the specific psychological needs mentioned 

(affection, love and identity) is not forthcoming. The analysis above shows that the 

PSYCHOLOGICAL NEEDS orienter includes psychological manifestations of other 

orientors and what Bossel calls 'truly psychological needs'. All of his indicators could be 

representing psychological manifestations of a different unsatisfied orienter, or what 

Bassel calls 'truly psychological needs', or both. The indicator "refugees per 1,000 

people" (p.72), for example, could be representing one or more unsatisfied 

COEXISTENCE, SECUKITY, EFFECTIVENESS, and ADAPTABILITY orientors 

and/or a 'truly psychological need' (such as Bessel's 'identity'). The indicator 

"neighbourliness" (p.86) could be representing the COEXISTENCE orienter and/or the 

'truly psychological need' 'affection'. The indicators "fraction of adult population with 

alcohol and drug addiction" and "suicide rate" (p.89) could be representing any 

unsatisfied orienter and/or any unsatisfied 'truly psychological need'. Bosse! only 

suggests that if such indicators are included under the PSYCHOLOGICAL NEEDS 

orienter then they are only representing PSYCHOLOGICAL NEEDS, even though the 

origin of the stress, pain or emotion may be due to another unsatisfied orienter. 

Bossel does not provide any explanation for his examples of 'truly psychological needs' 

of 'identity', 'love', and 'affection', and none of the indicators listed offer further insight. 

None of Bessel's indicators just cover what he calls 'truly psychological needs', although 

it is probably very difficult, if not impossible, to define one. As Bassel calls Max-Neef's 

human needs identity and affection 'truly psychological needs', it is difficult to make 

any continued comparative analysis. However, in order to clarify what Max-Neef defines 

as identity and affection needs, some continued analysis is possible. 

As many of Max-Neef's suggested satisfiers are synergic, it is no surprise that many 

appear to contribute to aspects that Bessel's indicators are trying to provide information 
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about. Max-Neef s "self-esteem" (p.32, p.33) as a state of 'being', for example, is 

included as a possible satisfier of both affection and identity needs. Bossel says the 

"index of personal happiness (well-being)': (p.95) is a possible indicator of the 

PSYCHOLOGICAL NEEDS orientor. Self-esteem is "a confidence and satisfaction in 

oneself' (Merriam-Webster Collegiate Dictionary) and so contributes to 'personal 

happiness', which contributes to satisfying the PSYCHOLOGICAL NEEDS orientor. 

Max-Neef s identity need is best described by three states of 'being' satisfiers. These are 

"sense of belonging, consistency, [and] differentiation" (p.33). These mean that 'having' 

"symbols, language, religion, habits, customs, reference groups, sexuality, values, norms, 

· historical memory, [and] work" (p.33) are not about just having any forpi. of these 

(usually a common - form which is required for partidpation or Bossel's 

COEXISTENCE), but about having the particular forms that a person identifies with. 

Another aspect of Max-Neefs identity need is individual development, as shown by the 

satisfiers "get to know oneself, recognize oneself, actualize oneself, [and] grow" (p.33). 

However, terms such as 'actualize oneself are not defined. Some of Bossel' s indicators 

which could represent these aspects of the identity need are "lifetime fraction in 

meaningful, fulfilling activities", "anxiety related to individual development and self

determination (percentage of respondents seeing serious problem); [and] percentage of 

population who would rather live elsewhere for reasons of individual development" 

(p.96). 

Max-Neef s affection need is best described through the satisfiers 'having' "friendships, 

family, partnerships, [and] relationships with nature" (p.33); and 'doing' "make love, 

caress, express emotions, share, take care of, cultivate, [and] appreciate" (p.33). Only one 

of Bossel's PSYCHOLOGICAL NEEDS indicators has an explicit affection aspect, 

which is "neighbourliness" (p.86). 

Max-Neef says that different stages of human evolution have seen the emergence of new 

human needs (such as identity), resulting in the current suggested framework. 

Furthermore, "it is likely that in the future the need for Transcendence, which is not 

included in our proposal as we do not yet consider it universal, will become as universal 

as the other needs" (p.27). Transcendence is an extended psychological dimension or 

perhaps to lie beyond human psychological experience (Merriam-Webster Collegiate 

Dictionary), so if sentient beings are capable of transcendence then it fits in Bossel's 

PSYCHOLOGICAL NEEDS orientor. 
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6.5 Discussion 

The discussion is divided into three sections. The first (section 6.5.1) is a discussion of 

the methodology used to analyse Bossel 's and Max-Neef s frameworks. The following 

two sections discuss the results of the analysis, firstly the 'contextual analysis' (section 

6.5.2) followed by the 'specific analysis' (section 6.5.3). 

6.5.1 Discussion of methodology of analysis 

To compare the specific catego!ies of Bessel's orientors with Max-Neefs needs (for 

example EXISTENCE with subsistence) only three types of information are available to 

use. These are Bessel's orientor definitions, his indicator sets (and example of a family), 

and Max-Neef's satisfiers. Max-Neef does not provide any definitions for his categories 

of human needs and instead calls them 'axiological'. There are limitations to the 

usefulness of these available types of information for the analysis. 

Firstly, Bossel's orientor definitions are generic (for all systems) and therefore do not 

provide specific information in the human context. Secondly, when using Bessel's 

indicators we have to be careful about what the indicator is representing. Bossel suggests, 

for example, that "the number of hamburgers wolfed down by a customer can be taken as 

an indicator of his hunger, his gourmet taste, his wealth or his nutritional awareness" 

(p.73). Furthermore, indicators only represent the orientor they are listed under. As an 

example, the PSYCHOLOGICAL NEEDS indicator "refugees per 1,000 people" (p.72), 

has to be mentally separated from aspects that relate to. other orientors (such as, 

EXISTENCE, COEXISTENCE, FREEDOM OF ACTION etc.). Therefore, to fully 

understand an indicator the orientor definition must be referred to, and so the indicator is 

providing little additional insight or infonnation. 

Many of Max-Neefs satisfiers are· synergic satisfiers, meaning that they can 

simultaneously contribute to the satisfaction of more than one need. Max-Neef gives 

"autonomy" (p.32, p.33) as a state of 'being', as an example of a satisfier for protection, 

creation and freedom needs. In the same way, Bossel gives 'synergic' indicators (to use 

Max-Neefs terminology) as examples ofindicators for different orientors. As examples, 

''education and training" (p.40) and "average education level" (p.88), are possible 

indicators for the ADAPT ABILITY and FREEDOM OF ACTION orientors respectively. 

Taking these facts into account, even if all of Max-Neef's examples of satisfiers can be 

adequately compared with Bossel's examples of indicators·, then we are not necessarily 
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any clearer about the definition of the orientor or need. In addition, many satisfiers are 

required to satisfy one need, and Max-Neefs list is not conclusive. Likewise, a single 

orientor will usually require many state variable indicators for adequate orientor 

assessment. 

The range of possible interpretation of the information used for the analysis due to its 

inherent vagueness, meant that initial comparisons usually showed that the orientors and 

needs are similar. The analysis then focused on trying to compare the boundaries of each 

need and orientor, such as overlaps or omissions. Therefore, I tried to identify aspects of 

an orientor that are not covered by Max-Neef s list of possible satisfiers. This is difficult 

as Max-Neef claims that his matrix of satisfiers is not conclusive, so omissions do not 
- . 

amount to exclusion. However, if essential satisfiers of Bossel's orientors are identified 

in different needs than that being compared, then this shows a difference. It is unlikely 

that Max-Neef having included a satisfier for one need then 'forgot' it for another need. 

This seemed to be more applicable to the EFFECTNENESS orientor where the 

comparison involves two ofMax-Neefs needs, understanding and idleness. 

Due to the synergic nature of satisfiers and indicators and Bossel's generic orientor 

definitions, the analysis seems to have trouble in defining the respective boundaries of 

orientors and needs. The lack of extensive explanation to clarify the respective authors' 

meanings adds to this problem. This raises the question of whether a direct comparative 

analysis is adequate, although I am unsure of another method that would lend additional 

insight. In fact, I argue that the comparative method is adequate because orientors and 

needs do not have specific, well-defined boundaries (or definitions). This is because (as 

Max-Neef points out) satisfiers are the predominant form of understanding and therefore 

identifying the orientor/need definitions and boundaries. The different nature of various 

satisfiers, their inherent subjectivity, and their continual and changing relationship with 

needs, makes the boundaries necessarily blurred and also changing. 

As has already been noted, neither author provides extensive information about need 

definitions or orientor definitions in the human context. In Bossel's case this is probably 

intentional so as not to be prescriptive, as one of the principles of sustainable 

development is for people to develop and use any tools in the way that they best see fit 

(within developmental constraints, section 2.3). Max-Neef calls his framework ··an open 

option" (p.12) and "a process in constant motion" (p.12) so it is also probably intentional. 

As both authors use a dialectic approach, they would probably welcome any intellectual 

exercise analysing their frameworks. In order to try to clarify the meanings of terms in 

their frameworks, dictionary definitions are often used. This may be unsuitable, as the 
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dictionary definitions may be in some way different to the respective authors' intended 

meanings, but apart from extended discussion with the authors, there is no way around 

this. 

The reasons for the choice of indicator sets and matrices of satisfiers used in the analysis 

are outlined in the method of analysis section (section 6.3). During the analysis of each 

orientor and need (for example, EXISTENCE and subsistence), I tried to include most of 

the indicators and satisfiers within the sets chosen. This was done to try to give a full 

analysis including all aspects given. Sometimes during the analysis I found that I was 

forming a conclusion which upon scanning Max-Neefs negative matrices' satisfiers 

(destroyers) seemed inaccurate or not representative of all Max-Neefs data. In these 

cases I included some examples from these additional matrices to give a better 

representation of the data. However, it was found that Bossel's indicator sets chosen for 

the analysis appeared representative of the other human systems sets, and there was no 

need to take additional account of them. 

5.5.2 Discussion of contextual analysis 

The first three sections of the contextual analysis, namely, the authors' backgrounds, 

languages, and aims and goals, just provide background information for the respective 

frameworks. The methodologies section compares the methods used to create the 

frameworks, while the sustainable development, indicators, and systems sections compare 

the authors' understanding of the concepts and the relative importance they placed on 

these sections. The most important part of this analysis is to discover if any 

contradictions exist between the frameworks. The completion of this analysis enables us 

to move on to the details of the frameworks (specific analysis) with more confidence. 

The analysis of the authors' backgrounds shows that Bosse! has had considerable 

academic experience including involvement in an international organisation. Human 

Scale Development is the result of transdisciplinary work, written by three authors all of 

whom have had considerable academic, developmental and international experience. The 

analysis of the respective authors' languages shows that they both have_ different first 

languages. However, all the authors have a good working knowledge of English as 

shown by their work in American universities and international organisations. 

Furthermore, Human Scale Development was translated into English as a separate 
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exercise, which means that the authors paid careful attention to retaining the meaning 

during translation. 

The analysis of the authors' aims and goals shows that Bossel's work is to develop and 

apply a "systems theoretical framework for defining indicator sets for sustainable 

development" (p.xi). Indicators are used to try to monitor and direct development. In the 

general sense, Max-Neet's work "is a contribution to development philosophy" (p.xii). 

Therefore, both authors' aims are to improve development. However, at the next level of 

analysis, Bossel's work aims to define indicator sets for all the essential subsystems of the 

'total system'. There is nothing in Max-Neef's aims about developmental indicators, and 

furthermore, "Human Scale Development is concerned mainly with the fulfillment of 

fundamental human needs" (p.59) and therefore is not concerned with systems outside the 

social system. However, I argue that Max-Neet's aims are more specific than Bessel's 

and fit inside his framework, but are in no way contradictory to Bossel's aims. 

The analysis of the methodologies used by each author in creating their frameworks 

shows that both have used a working dialectic approach. Only Bassel explicitly claims 

this, but both are based on existing theory and empirical evidence or experience. Both 

authors also ask for suggestions for improvement of their frameworks and state the 

importance of transdisciplinary involvement. There is an additional part to this argument 

that involves the authors' claims on how to put their frameworks into practice. · Bessel 

suggests a "participative process of indicator selection" (p.64), while Max-Neef leaves 

the satisfaction of needs up to the people involved in that particular locality and time. 

Max-Neef only asks for a critical analysis of satisfiers to try to minimise 'destroyers', 

'pseudo-satisfiers' and 'inhibiting satisfiers'. He outlines a participative process for 

doing this. 

The concept of 'sustainable development' is at the forefront of Bassel' s framework and 

his understanding has international endorsement. Max-Neef never mentions the term 

'sustainable development' and his framework focuses on a part of the concept. However, 

when Max-Neef mentions human relations with other systems, his text is consistent with 

sus.tainable development principles. More importantly, no examples were found to 

contradict sustainable development principles. The same sort of result was found from 

the analysis of 'indicators'. Max-Neefrecognises the importance of indicators but did not 

create the framework with the aim of defining indicators (as was identified in the section 

on authors' aims). Nevertheless, it would be relatively easy to use Max-Neet's 

framework to define indicators. Max-Neef s text does not provide any contradictory 

instances to Bassel' s use of indicators. 
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Bossel is a respected and experienced systems scientist and so his framework is consistent 

with systems principles. Unlike Bossel, Max-Neef does not use a systems approach and 

only occasionally uses the word 'system'. However, the analysis shows that Max-Neef's 

usage of systems terminology and the supporting· text are consistent with systems 

principles and behaviour, as outlined in Chapter 3. No contradictory examples were 

found. 

The 'contextual analysis' shows that although there are some differences in the overall 

scope and the approaches to the respective frameworks, the underlying principles are 

consistent with each other. The most significant differences between the works are the 

respective authors' backgrounds -and first languages. However, the analysis shows that 

they all have considerable international experience and understanding of English. The 

results of the 'contextual analysis' provide a good base with which to start the 'specific 

analysis' of the respective frameworks. 

6.5.3 Discussion of specific analysis 

The discussion of the 'specific analysis' includes three sections. The first covers the 

general use of Max-Neef's 'needs' with Bossel's 'orientors' in the human context. The 

second covers the categorisation of needs and orientors, and the third covers the specific 

categories of needs and orientors, all in the human context. 

The analysis of the general use of 'needs' and 'orientors' in the human context proved 

difficult, but enabled a considerable amount of clarification. Firstly, Bossel occasionally 

equates 'basic orientors' with 'basic system needs' in some supporting text. Secondly, 

the analysis shows the (claimed) universality of both needs and orientors, (although Max

Neef does not explain the origin of these needs except maybe through evolution, which 

like Bossel's framework implies interaction with an environment). Thirdly, although it 

. may seem obvious, orientors need satisfying (by available state or rate variables) in the 

same way as needs require fulfilment through satisfiers. Furthermore, there are 

similarities in the use of the words 'needs' and 'orientors' such as, the word ·needs' in 

Bossel's PSYCHOLOGICAL NEEDS orientor. 

Bessel's generic framework is for all systems which means that he does not go into the 

same level of detail as Max-Neef, whose framework specifically covers human systems. 
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Therefore, Bossel does not identify Max-Neefs 'deprivation and potential' aspects of 

human needs, nor the understanding of needs through a continuing subjective di~lectic 

relationship between needs and satisfiers. However, these omissions do not amount to 

exclusion. In fact, I argue that Bossel's framework implicitly includes the relatiqnship 

between needs and satisfiers, but in the generic sense. Orientors are based on properties 

of environments (and a few system determined) so the way in which a system 'orients' 

itself is system and environment specific. That is, the way in which each system reacts to 

the specific environmental properties (with the (implicit) aim of surviving and evolving) 

is subjective, and utilises certain 'satisfiers' in the same way as Max-Neef suggests. 

Furthermore, Bosse!' s statement that "in the human context, orientors are · normative 

objects like values, norms, goals and objectives" (p.32) agrees with Max-Neef s 

axiological classification of needs as values or value judgements. The combination of 

these arguments shows that Bossel's orientors in the human context are equivalent to 

Max-Neefs fundamental human needs, in the general sense. 

The analysis of the categorisation of Max-Neef s 'needs' with Bossel's 'orientors' was 

included as a result of general problems encountered during the analysis of the specific 

categories of needs and orientors. However, the first point (outlined below) is not a 

problem, but rather an observation about the classification of the frameworks. Bossel 

gives epistemological reasons for the classification of his basic orientors, while Max-Neef 

admits there are a number of ways of classifying human needs. This point implies that if 

the frameworks do not exactly match, a reclassification of Max-Neefs human needs (or 

the category boundaries) is permissible if his classification guidelines are followed. 

The first major problem encountered in the analysis was that both authors' frameworks 

seemed to be implying that the satisfaction of needs or orientors was a 'goal' or an 

'objective' (in fact, Bossel says in the human context orientors are 'goals' or 

'objectives'), and that Bossel's 'goals' were different to Max-Neefs. The analysis shows 

that orientors and needs just have to be satisfied, irrespective of any explicit 'goal' 

seeking. The second major problem encountered was how to deal with normative aspects 

of orientors or needs, and their satisfiers. Each author's society, with different cultures, 

countries, and different stages of industrial development, has different norms. Therefore, 

even if Max-Neef s satisfiers for a particular need do not completely match Bessel's 

orienter definitions and indicators, this does not necessarily mean that the orientor and 

need are different. This point brings a certain amount of arbitrariness into the analysis. 

However, ther_e are probably areas that are common to both authors' societies. In fact, 

there may be some that are common to all human societies. Some of these may be what 
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have become called 'human rights' in Western societies. There are also common aspects 

of behaviour that are accepted by both Bossel's and Max-Neef's framework. Bosse! 

promotes principles of sustainable development in which diversity in all its forms is 

encouraged, if only to provide a wider "accessibility space" (pp.3-6) for possible future 

development paths, or to satisfy his 'partnership ethics' framework (see section 5.2.1). 

Likewise, Human Scale Development "is aimed at enhancing people's quality of life and 

is sustained by respect for diversity along with a refusal to tum some people into 

instruments of others and some countries into instrnments of others" (p.64). Therefore, 

there is some ethical and normative behaviour that both authors agree on. Could these be 

translated to any society if sustainable development becomes an explicit global ethic? If 

needs are universal and a finite set can be agreed upon, then, are norms which aid need 

satisfaction for all concerned acceptable? As sustainable development is "something to 

which no reasonable person would overtly object" (Neumayer, 1999, p. l, section 2.1) it 

would appear so, however human subjectivity and pluralistic conceptions of what is 

'good' or 'right' may impede the universality of ethical or normative behaviour. 

In some of Bossel's orientor definitions and in some of the family examples illustrating 

the human context, Bassel uses the word 'must' but in others he uses the word 'should'. 

The reason for this is unclear and raises questions about how to use Bossel's definitions 

and examples in the analysis. However, the discussion now moves on to the comparison 

of the specific categories of needs with orientors in the human context. 

The analysis of Bossel's EXISTENCE orientor and Max-Neefs subsistence need shows 

that there are some significant differences between them. Firstly, EXISTENCE stresses 

the availability and the possible extraction of essential resources for survival, and the 

opportunity and means for reproduction (of populations) and regeneration (of bodies). 

Max~Neef s framework appears to take these points as implicit prerequisites. However, 

satisfiers of the subsistence need cover environmental sustainability so that humans do 

not create an incompatible environment out of one that was previously compatible. Max

Neef s subsistence need also includes the processes of working to obtain the essential 

resources, using them, disposing of them, experiencing the resulting states of being, 

procreation, and the environment where the interactions take place. On the other hand, 

Bossel includes these aspects under his EFFECTIVENESS orientor. 

There is some difficulty in comparing the EFFECTIVENESS orientor with Max-Neef s 

understanding and idleness needs. This is mainly due to trying to separate indicators 

into components to compare with the respective needs, or in trying to aggregate satisfiers 

to try to create a single entity for comparison with a single orientor. However, the 
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analysis shows that the EFFECTIVENESS orientor includes the understanding and 

idleness needs but also includes the subsistence need and aspects of the creation need 

(also see creation below). Bossel states that the _EFFECTIVENESS orientor causes the 

system "to exert influence on its environment" (p.31 ). In his supporting text Max-Neef 

says why this is important, and therefore, in general agrees with Bossel. He states: "it is 

necessary to analyze to what extent the environment represses, tolerates or stimulates 

opportunities. . How accessible, creative or flexible is that environment? The most 

. important question is how far people are able to influence the structures that effect their 

opportunities" (p.24). 

Bossel's FREEDOM OF ACTION and SECURITY orientors match with Max-Neefs 

freedom and protection needs respectively. 

The analysis of Bossel's ADAPTABILITY orientor and Max-Neefs creation need 

shows that they overlap, but each covers some areas that the other does not. A satisfied 

creation need may not satisfy the ADAPTABILITY orientor. The creation need omits 

the attribute 'adaptability', milieus of formal education, and a range of education, skills 

and experiences. The aspect of the creation need that is not included in the 

ADAPT ABILITY orientor is 'passion' as a state of 'being'. The analysis already 

suggested that Bossel's EFFECTIVENESS orientor also contains aspects of Max-Neefs 

creation need, but this does not imply that the need should be split. The overlap is the 

result of synergic satisfiers and a blurred area between developing "effective and efficient_ 

means of using scarce resources" (p.29) in the 'normal environmental state' 

(EXISTENCE) and during 'environmental change' (ADAPTABILITY). As today's 

world is characterised by rapid technological, economic and social change and resulting 

environmental consequences (section 2.1.1 ), the time period defining a 'normal 

environmental state', before 'environmental change' is short. Therefore, Max-Neefs 

creation satisfiers such as, 'having' "abilities, skills [and] method"; and 'doing' "invent, 

build, design, compose, [and] interpret" (p.32) are synergic for developing 'effective and 

efficient means of using scarce resources' and adapting to 'environmental change'. 

The analysis of Bossel's COEXISTENCE orienter and Max-Neefs participation need 

shows that although they are similar participation predominantly means humans 

interacting with other humans in the same time period. Bossel's other actor systems, such 

as the natural environment and future generations, are omitted as examples of satisfiers 

given for the participation need. However, environmental sustainability issues are raised 

in the subsistence need and in the text supporting the framework, so the omission in 

participation does not amount to exclusion in the total framework. 
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Bossel's PSYCHOLOGICAL NEEDS orientor is necessarily broad to cover any emotion 

felt. The orientor includes psychological manifestations of other unsatisfied orientors and 

what Bossel calls 'truly psychological needs'. These 'truly psychological needs' (such as 

'love', 'identity' and 'affection') are system-specific for humans and do not result from 

the system-environment interaction. In comparison, Max-Neef does not separate 

psychological needs from any other type of need. In Bossel's explanation of the 

PSYCHOLOGICAL NEEDS orientor, he uses words such as 'love', 'identity', 

'affection', and 'culture', but does not define them. However, Max~Neefs affection and 

identity needs do seem to fit within Bossel's PSYCHOLOGICAL NEEDS orientor. 

As outlined above, the analysis has identified a number of differences between the 

frameworks. However, (if we take Max-Neefs argument to be correct) the way in which 

we understand needs through a continuing subjective dialectic relationship between needs 

and satisfiers, means that well-defined boundaries between the needs (or orientors) cannot 

be identified. Arguments in Max-Neef s text help to explain why this is so. Firstly, the 

relations between needs and satisfiers are not fixed: "They may vary according to time, 

place and circumstance" (p.17). Secondly, "human needs must be understood as a 

system: that is, all human needs are interrelated and interactive. With the sole exception 

of the need of subsistence, thatis; to remain alive, no hierarchie.s exist within the system. 

On the contrary, simultaneities, complementarities and trade-offs are characteristics of the 

process of needs satisfaction" (p.17). 

Another reason for not being able to identify defined boundaries is the differing scope of 

the authors' explanations. Bossel, for example, says that a human's environment is the 

"natural, physical, social and economic environment" (p.30), which is a very wide 

definition. In fact, all of Max-Neef s milieus of 'interacting' fit within this definition. 

Using a comparative analysis, there is nothing specific enough in Bossel's explanation to 

compare Max-Neefs specific milieus to. This problem again suggests that there are 

certain shortcomings in a straight comparative method of analysis (see section 6.5.1). 

6.6 Cone I usion 

The comparative analysis of Bossel's and Max-Neefs frameworks has yielded answers to 

the two questions outlined in this chapter's aims. Firstly, as a background, the contextual 
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analysis s~ows that there are no disagreements between the frameworks in the statements 

made in the supporting texts. The specific analysis shows that: 

1. Max-Neef's fundamental human needs (in a general sense) do equate with Bossel's 

basic system orientors in the human context (in a general sense). v. 

2. Although the frameworks are very similar, the nine specific categories of fundamental 

human needs do not exactly map onto Bossel's seven basic orientors in the human 

context. The main differences between Bosse I's mapping together of the frameworks 

and what the analysis shows are: 

• Bossel's EXISTENCE orientor stresses the availability and the possible extraction 

of essential resources, and the opportunity and the means of regeneration and 

reproduction. These factors are mostly prerequisites to Max-Nee:f's framework. 

However, there -are some commonalities between EXISTENCE and subsistence. 

• Bessel's EFFECTIVENESS orienter covers Max-Neefs understanding and 

idleness needs as Bossel suggests, but also the subsistence need and part of the 

creation need. 

• Max-Neef's creation need and Bossel's ADAPTABILITY orientor are similar but 

a person with a fulfilled creation need could still have . an unsatisfied 

ADAPTABILITY orientor. 

• While Max-Neef's broader framework acknowledges the other actor systems 

(future generations and component subsystems of the to~al system) included in 

Bossel's COEXISTENCE orienter, they are not included in his participation 

need. The participation need instead concentrates on human-human interaction 

in the same time period. 

• Bossel's PSYCHOLOGICAL NEEDS orienter covers experiencing emotions and 

pain and stress, as well as the psychological needs of love, affection and identity. 

The orientor therefore covers the psychological manifestations of other unsatisfied 

orientors, which Max-Neef confines to each respective need (although 

interrelated). Max-Neef does not differentiate between psychological needs and 

other needs. However, Max-Neef's identity and affection needs seem to fit with 

the PSYCHOLOGICAL NEEDS orienter. 

In addition Max~Neef's protection and freedom needs seem to match well with Bossel's 

SECURITY and FREEDOM OF ACTION orientors respectively. 

In the following two chapters this analysis is built on to attempt to answer the two overall 

thesis questions (section 1.2). 
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7.. Further analysis of Bessel's and Max .. 
Neef's frameworks 

This chapter contains further analysis of Bossel's and Max-Neefs 

frameworks for the goal of defining social indicators for sustainable 

development. The chapter builds on the comparative analysis in Chapter 6 

and considers all the information gathered in the thesis to date, especially 

emergent complex systems' characteristics and behaviour, for possible 

framework improvement. This chapter prepares for the practical framework 

test of finding specific social indicator sets in Chapter 8. 

7.1 Aims 

After identifying some differences between the frameworks in Chapter 6, this chapter has 

two specific aims. The first aim is to answer the first thesis question (section 1.2): 

• Does the human context of Bessel's generic systems framework for sustainable 

development include all the fundamental human needs in Max-Neef's framework? 

The second aim is to understand the significance of the differences between the 

frameworks, for the goal of finding social indicators for sustainable development 

(Chapter 8): 

7 .2 Method of analysis 

The method of analysis for the first aim of this chapter is to consider the results of the in

depth epistemological analysis undertaken in Chapter 6. The overall scope of each 

framework can be determined by considering all the orienter and need comparisons. The 

material required for this analysis is contained in Chapter 6 and is not repeated here. 

Instead, the findings are considered and appropriate conclusions are drawn. 
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The method of analysis for the second aim of this chapter involves stepping back from the 

epistemological analysis in Chapter 6. To date the· analysis has compared Bessel's 

system orientors with Max-Ned's human needs only in the way that Bossel suggests they 

match (as in Table 4-2, section 4.4). This chapter allows consideration of all the 

information in the thesis to date, and for any comparisons to be made if it is thought that 

significant links are possible. 

Possible ways to accommodate the differences between the frameworks or to clarify the 

orienter and need classifications are presented. However, in order to determine the 

significance of the framework differences for the goal of defining social indicators for 

sustainable development, a practical test has to be undertaken (Chapter 8). The test 

involves selecting social indicators for a specific locality, with all its particular 

characteristics. Starting the selection of indicators (as presented in Chapter 8) engages 

the necessary thought processes, and the differences between the frameworks can be 

deemed significant or not. Therefore, the second aim of this chapter reflects a sort of 

dialectic relationship between the thesis to date and the selection of indicators in Chapter 

· 8. As in chapter 6, the comparative analysis of Max-Neef's satisfiers often produces 

sentences with incorrect grammar. However, these sentences are justified as they are, so 

that the author's language and meaning is not changed. 

7 .3 Analysis 

7 .3.1 Scope of Bossel's generic framework in the human 
context 

Does the human context of Bossel's generic systems framework for sustainable 

development include all the fundamental human needs in Max-Neefs framework? 

To answer the first aim of this chapter, the results presented in Chapter 6 are considered. 

Only the conclusions drawn are presented here. 

Consideration of the analysis in Chapter 6 has yielded a diagrammatic view to show how 

Max-Neefs framework fits into Bessel's generic systems framework in the human 

context. The diagram is shown in Figure 7-1, below. The most important result shown 
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by the diagram is that all human needs in Max-Neefs fundamental human needs 

framework are included in Bossel's orientor framework in the human context. 

In order to understand the diagram some explanation is necessary. The relative_shapes of 

the ovals are irrelevant. The diagram is created from the starting point of Bos~el' s 

framework, so the ovals only show the needs included in each of Bossel's orieritor 

categories (not orientors included in need categories). The solid lines represent strong 

matches (for example, protection with SECURITY), while the dotted lines represent 

weak or partial matches of needs to orientors. As an example, (almost) all of the 

idleness, understanding and subsistence needs but also aspects of the creation need 

match with Bossel's EFFECTIVENESS orientor. 

In Figure 7-1, Bossel's framework is all-encompassing as it explicitly contains the 

support and natural subsystems as well as the human subsystem (Figure 4-1, section 

4.1.1). Max-Neef takes most aspects of the EXISTENCE orientor as prerequisites to his 

framework, so it appears outside his framework boundary line (although there is a weak 

match with his subsistence need). Bossel's ADAPTABILITY and COEXISTENCE 

orientors extend beyond Max-Neefs framework. In the case of the former, the analysis 

showed that a person with a fulfilled creation need could still have an unsatisfied 

ADAPTABILITY orientor. In the case of the later, the participation need does not 

explicitly cover the future generations and non-human systems of the COEXISTENCE 

orientor. The PSYCHOLOGICAL NEEDS orientor must include any aspect of human 

existence ( as humans are sentient beings) and is therefore sufficiently wide in the 

diagram. 
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PSYCHOLOGICAL 
NEEDS 

affection 

identity 

protection 

freedom 

idleness 
understanding 

EFFECTIVENESS 

\ EXISTENCE) ' , 

ADAPT ABILITY 

Bossel's orientor framework Max-Neers human needs framework 

Key: 

Bossel's orientors are in UPPER CASE text 

Max-Neefs needs are in bold text 

--------- weak/partial (.,. .... , , _________ ,-, match 

strong 
match 

Figure 7-1: Max-Neef's human needs framework mapped onto Bossel's orientor 

framework in the human context 
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If Figure 7-1 is further simplified to just the strong matches, then the mapping of Max

Neef s framework onto Bossel's is only slightly different to Bossel's suggestion in Tabl~ 

4-2 (section 4.4). Table 7-1, below, shows the strong matches of needs to orientors from 

my analysis. 

Table 7-1: Max-Neef's human needs mapped onto Bossel's system orientors in the 

human context 

Basic orientors Fundamental human needs 

(Bossel, 1977) (Max-Neef, 1991) 

Existence (implicit prerequisite) 
-

Effectiveness Subsistence, 

Understanding, 

Idleness 

Freedom of Action Freedom 

Security Protection 

Adaptability Creation 

Coexistence Participation 

Psychological Needs Affection, 

Identity 

7.3.2 Further framework analysis 

The main differences between the frameworks have been summarised in section 6.6. As 

shown in Figure 7-1 (section 7.3.1), Bossel's orientor framework is sufficiently wide in 

scope to contain all the (axiological) fundamental human needs in Max-Neefs 

framework. Therefore, the next step is to consider the significance of the differences 

between the frameworks and to investigate some possible ways of accommodating them 

for improvement, if required. The consideration of framework differences is done for the 

specific goal of defining social system indicators for sustainable development. 

This section includes further analysis to try to clarify or possibly improve the orienter or 

need classifications. Firstly, the insights gained from simple and emergent complex 

systems' characteristics. and behaviour are compared with Bossel's PSYCHOLOGICAL 

NEEDS orientor, as well as Max-Neefs affection and identity needs. Next, Bossel's 

RESPONSIBILITY and ETHICAL REFERENCE orientors are analysed with the 

PSYCHOLOGICAL NEEDS orientor and emergent complex systems' characteristics and 
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·behaviour. This is followed by a look at Max-Neefs existential needs for possible 

inclusion in Bossel's framework. The context of orienter or need satisfaction is then 

compared. Finally, using all the analysis completed so far, the significance of the 

framework differences for the goal of defining social indicators for sustainable 
development is determined. 

PSYCHOLOGICAL NEEDS, Affection, Identity, and simple and emergent 
complex systems 

Due to the wide scope of Bossel's PSYCHOLOGICAL NEEDS orienter it was 

considered that further analysis in this area may aid clarification of its comparison to 

Max-Neef s identity and affection needs. 

In Chapter 3 (section 3.4.2), Bassel classified 'sentient systems' followed by 'conscious 

systems' in increasing order of systems complexity. However, most, if not all, sentient 

beings have some degree of consciousness. (Consciousness is defined as "l a : the 

quality or state of being aware especially of something within oneself b : the state or fact 

of being conscious of an external object, state, o.r fact" (},1erriam-Webster Collegiate 

Dictionary)). Funtowicz and Ravetz (1994a, 1994b) can possibly help this distinction by 

differentiating 'emergent complex systems' from 'simple complex systems' (section 3.6). 

It was considered that it may be possible to further hone Bossel 's PSYCHOLOGICAL 

NEEDS orienter to take better account of simple and emergent complex systems, and 

therefore the classification of Max-Neefs identity and affection needs. This is because 

of emergent complex systems' (of which humans are elements) special behaviour and 

. characteristics, and the need for maintenance of diversity for emergent complex systems 

viability (section 3.6). 

Simple complex systems are considered first. Funtowicz and Ravetz (1994a, p.570) use 

"biological species" as examples of simple complex systems, stating that "much of their 

behaviour can be explained in terms of mechanisms enriched with a functional teleology, 

with simple systems goals such as growth and survival". (Teleology is "2 : the fact or 

character attributed to nature or natural processes of being directed toward an end or 

shaped by a purpose" (Merriam-Webster Collegiate Dictionary)). The six environment

determined orientors (EXISTENCE, EFFECTIVENESS, FREEDOM OF ACTION, 

SECURITY, ADAPTABILITY and COEXISTENCE) in Bossel's systems orientor 

framework seem to help in understanding an organism's teleology. It must also be noted 

that there is no requirement for the systems to be sentient in simple complex systems. 

Therefore, simple complex systems (and their behaviour as outlined by Funtowicz and 
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Ravetz) cannot help understand the PSYCHOLOGICAL NEEDS orientor, as sentient 

beings are the basis to the orientor. 

However, basic orientors manifest themselves in the emotions of sentient beings (T~ble 6-

1, section 6.4.2). The affection need (as outlined by Max-Neef) could be the 

psychological manifestation of some teleological behaviour. Considering Bosse!' s 

framework, affection could be argued to be a subset of the COEXISTENCE orientor, 

where "the system must be able to modify its behaviour to account for behaviour and 

interests (orientors) of other (actor) systems in its environment" (Bossel, 1999, p.31). As 

identified in section 6.4.2, the COEXISTENCE orientor enables "humans to interact 

appropriately with kin, competitors or predators" (p.29). Therefore, appropriate 

interaction may be to form partnerships with others for better protection (from predators), 

to more effectively obtain food, shelter and other necessities, and for finding a mate to 

reproduce. Many of Max-Neef s satisfiers of the affection need could be explained to be 

part of this 'appropriate interaction' under the COEXISTENCE orientor. These satisfiers 

are 'having' "friendships, family, partnerships, [and] relationships with nature"; ~doing' 

"share [and] take care of'; "solidarity, ... generosity, [and] receptiveness" as states of 

'being'; and 'interacting' in a "space of togetherness" (p.32). 

Bessel also gives some examples of the (human) emotions expressed if the 

COEXISTENCE orientor is satisfied (Table 6-1, section 6.4.2). These emotions are 

"love, solidarity, [and] friendship". Some of Max-Neef s comparable affection satisfiers 

are 'having' "friendships", and the state of 'being' "solidarity" (p.32), while 'love' is not 

mentioned anywhere in his framework's satisfiers. These satisfiers further show the 

possible overlap of Bossel's COEXISTENCE orientor with Max-Neefs affection need. 

So what is love? Is it just the psychological manifestation of teleological behaviour to 

find a compatible mate for a long enough period to bring offspring successfully into the 

world? Obviously, love is not absolutely necessary for this but it is certainly desirable for 

balanced children. It should be noted that Bosse! includes 'reproduction' (irrespective of 

love) under the EXISTENCE orientor and Max-Neef includes 'doing' "procreate" (p.32) 

under the subsistence need (section 6.4.2). 

It could also be argued that Max-Neef s identity need is the psychological manifestation 

of some teleological behaviour. Identity is based upon an individual's perception of 

themselves in relation to others, and to society as a whole. However, what teleological 

purpose could the psychological manifestation of identity serve? Identity may help the 

organism to "interact appropriately with kin, competitors or predators" (p.29), 

corresponding to Bossel's COEXISTENCE orientor. Identity could form the basis of 
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organisms performing different roles in a social group. These roles may be based on what 

the organism is naturally good at (natural specialisation), and therefore can contribute to 

group (and hence individual) survival. Some possible satisfiers of Max-Neefs identity 

need seem to fit this explanation, for example, "differentiation, ... [ and] assertiveness" as 

states of 'being', and 'doing' "commit oneself, [and] integrate oneself' (p.33). However, 

this argument seems unlikely as the majority of satisfiers seem to exclusively belong to 

sentient (conscious) beings, and therefore in Bossel's PSYCHOLOGICAL NEEDS 

orienter (see next paragraph). In addition, identity as it has been mentioned (section 

5.1.3) involves social perception and differentiation, which are emergent complex system 

properties. Therefore, can the definition of emergent complex systems help with the 

categorisation of identity, affection and PSYCHOLOGICAL NEEDS? 

As stated in section 3.6, emergent complex systems are "systems in which at least some 

of the elements possess individuality, along with some degree of intentionality, 

consciousness, foresight, purpose, symbolic representations, and morality" (O'Connor et 

al., 1994, p.229). Humans obviously fit this definition as elements of emergent complex 

systems. However, how can we determine if identity or affection are emergent complex 

system needs? In Max-Neefs framework, needs are understood through a continuing 

subjective dialectic relationship between needs and satisfiers (section 6.5.3), so the only 

available information is Max-Neef s satisfiers of these needs. If the satisfiers possess or 

require the characteristics of. emergent complex systems then humans are behaving as 

members of emergent complex systems, and not as simple complex systems despite the 

psychological manifestations of simple complex system behaviour. 

Max-Neef s list of satisfiers for the identity need include many aspects of individuality, 

for example, 'doing' "commit oneself, integrate oneself, . .. get to know oneself, 

recognize oneself, [and] actualize oneself'' (p.33). These same satisfiers also have 

elements of intentionality, consciousness, foresight, and purpose. The following satisfiers 

also have one or more of these elements: "consistency, ... assertiveness" (p.33) and 

"authenticity" (p.52) as · states of 'being'; 'having' "habits, ... work" (p.33) and 

"integrated personalities" (p.52); 'doing' "confront, decide on" (p.33) and "take 

responsibility" (p.52); and the milieus of 'interacting' "settings which one belongs to" 

(p.33) and "feel part of social system" (p.52). Symbolic representations are also included 

as satisfiers of the identity need, for example, 'having' "symbols, language, religion, ... 

customs, reference groups, values, norms, [and] historical memory" (p.33). Elements of 

consciousness and morality are also included in ·having' "religion" and ·'values", and in 

the states of being "sense of belonging ... [and] self-esteem'' (p.33). 
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Only the satisfiers 'having' "habits, ... [and] sexuality"; 'doing' "grow"; and "social 

rhythms, everyday settings, ... [and] maturation stages" as milieus of 'interacting' do not 

seem to exclusively fit emergent complex systems characteristics. This analysis $.hows 

that Max-Neef's identity need appears to largely be an emergent complex system ,need, 

as opposed to a simple complex system need. Furthermore, the satisfier "differentiation" 

as a state of 'being' highlights the need for difference and hence diversity. A maj'or 

requirement for viable emergent complex systems is for diversity to be maintained and 

cultivated (section 3.6). 

Max-Neef' s affection need also has many satisfiers that appear fo be exclusively specific 

to sentient (and conscious) beings. These are "passion, ... [and] sensuality" as states of 

'being'; 'doing' "make love, caress, express emotions, ... [and] appreciate"; and "privacy 

[and] intimacy" as milieus of 'interacting' (p.32). As these satisfiers do not appear to be 

psychological manifestations of teleological behaviour, Max-Neef's affection need 

belongs in Bossel's PSYCHOLOGICAL NEEDS orientor. Furthermore, many of Max

Neef's affection satisfiers are emergently complex. As examples, the satisfiers/'self

esteem, solidarity, respect, tolerance, generosity, receptiveness, passion, determination, 

[and] sensuality" as states of 'being'; 'having' "friendships, .. . [ and] partnerships"; 

'doing' "make love, caress, express emotions, share, take care of, ... [and] apprnciate"; 

and "privacy, [and] intimacy" (p.32) as milieus of 'interacting' have at least some of 

intentionality, consciousness, foresight, purpose, symbolic representations, or morality. 

However, the majority of Max-Neef's affection satisfiers lack individuality, which is 

required for emergent complex systems, and most are explicitly social. To name a few, 

"solidarity, ... [and] receptiveness" as states of 'being'; 'having' "partnerships, [and] 

relationships with nature"; 'doing' "make love, caress, express emotions, share, [and] 

take care of'; and "space of togetherness" milieus of 'interacting' (p.32). 

The analysis shows that many identity and affection satisfiers appear to be emergently 

complex. However, as humans are emergent complex systems the satisfiers we utilise 

may also largely possess or require emergent complex systems' characteristics, for any 

human need. It has already been shown that Max-Neef's protection need can be equated 

with Bossel's SECURITY orientor in the human context (section 6.4.2). SECURITY is 

an environment-determined orientor that helps to explain sen.tient or non-sentient 

systems' behaviour. Therefore, analysis of Max-Neef' s protection satisfiers for 

emergent complex systems characteristics is attempted to test the method used to 

determine emergent complex system needs. Protection satisfiers which show some of 

intentionality, consciousness, foresight, purpose, symbolic representations, or morality are 

"care, [ and] solidarity" as states of 'being'; 'having' •'insurance systems, savings, 
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social security, health systems, [and] rights"; and 'doing' "cooperate, prevent, plan, take 

care of, cure, [and] help" (p.32). · The large number of these protection satisfiers 

identified shows that the method used to identify emergent complex system needs is of 

limited usefulness. 

This analysis shows that neither affection nor identity can be explained solely as 

teleological behaviour and hence are not just psychological manifestations for sentient 

beings. However, neither affection nor identity can be exclusively explained by 

emergent complex systems characteristics, but rather appear to be combinations of both 

emergent and simple complex system needs. Although the boundaries are not clear, 

identity largely appears to be an emergent complex system need, at least more so than 

affection. This is because identity does not appear to be the psychological manifestation 

of any teleological behaviour, whereas the affection need can partly be explained in this 

way. 

The most important result from this analysis is that Bosse!' s framework does not seem to 

be able to be modified to better take account of emergent complex systems' 

characteristics and behaviour, at least with regard to Max-Neef s identity and affection 

needs. In addition, the analysis supports Bossei's matching of identity and affection with 

his PSYCHOLOGICAL NEEDS orienter. 

PSYCHOLOGICAL NEEDS, RESPONSIBILITY and ETHICAL REFERENCE 

The analysis in Chapter 6 only compares the needs and orientors shown in Table 4-1. 

However, Bossel also mentions and defines two other orientors, RESPONSIBILITY and 

ETHICAL REFERENCE. The RESPONSIBILITY orienter means that "conscious actors 

are responsible for their actions and must comply with· a normative reference" (Bosse!, 

1999, p.31, and section 4.3.1). The RESPONSIBILITY orienter "is reflected in the 

selection of the horizon of responsibility ... i.e., in the selection of present and future 

systems for whose development responsibility is assumed" (p.37, and section 4.2.1). 

Bossel further defines the 'horizon of responsibility' as "those systems for whose interests 

the observer would actually give up advantages (time, resources) or suffer 

inconveniences, i.e., for whose fate he would take some responsibility. The horizon of 

responsibility is defined by the ethical considerations of the actor" (p.51 ). 

In Earth at a Crossroads, Bossel (1998a) adds some more detail. _He calls ETHICAL 

REFERENCE an orienter to "adopt an ethical framework to guide conscious decisions" 

(Bosse!, 1998a, p. 79), where "' Ethical reference' is reflected in the indicator selection" 
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(Bossel, 1998a, p.82). Bossel claims that the RESPONSIBILITY or ETHICAL 

REFERENCE orientors are system-determined (not environment-determined) for 

conscious systems. These orientors appear to be specific to emergent complex sy~tems, 

as a considerable degree of consciousness is required. It was considered that along with 

possible refinements to the PSYCHOLOGICAL NEEDS orienter to take better account 

of emergent complex systems' characteristics and behaviour, it might be possible to better 

take account of ETHICAL REFERENCE or RESPONSIBILITY. Due to the analysis 

outlined above (this chapter) this appears unlikely, although some analysis is attempted. 

Bossel (1998a) also mentions the emotions expressed if an 'ethical orientation' is 

'satisfied' or 'threatened' (Table 6-1, section 6.4.2). These are 'futility', 'unreliability', 

and 'irresponsibility' (for a threatened ethical orientation orientor) and 'meaning', 'order', 

'reliability', and 'responsibility' (for a satisfied ethical orientation orienter). Some of 

Max-Neef s satisfiers of the identity need have aspects of these 'emotions'. The 

satisfiers are "consistency" (p.33) and "authenticity" (p.52) as states of 'being'; 'having' 

"values, [and] norms"; and 'doing' "take responsibility" (p.33). However, some of_ Max

Neef s other needs' satisfiers are also similar, for example, 'having' "responsibilities" 

(p.32, participation), "respect for human rights" (p.52, participation) and 

"responsibility" (p.52, freedom); 'doing' "conscientize" (p.52, protection) and "talce 

conscience" (p.52, freedom); and "care about human and natural resources" (p.52, 

subsistence) as milieus of 'interacting'. Also, a satisfied RESPONSIBILITY or 

ETHICAL REFERENCE orientor would definitely enable a person to "feel part of social 

system" (p.52) in "settings which one belongs to" (p.33) as milieus of 'interacting' for the 

identity need. 

As humans are conscious beings, ethics and responsibility help direct our behaviour as 

shown by the spread of the related satisfiers over a wide variety of Max-Neef s needs. 

However, ethics and responsibility are peculiar to sentient beings and therefore arguably 

come under the PSYCHOLOGICAL NEEDS orientor. As many of the satisfiers are 

listed under Max-Neef s identity need, this is further support that identity is an emergent 

complex system need. It also shows that an ETHICAL REFERENCE or 

RESPONSIBILITY orientor at least partially matches with the identity need, which is not 

surpnsmg. 

Bossel (1999) suggests that it is impossible to prove a right or correct system of ethics as 

shown by philosophers throughout history. This is i~ part due to different perspectives on 

knowledge coexisting in society in their irreducible plurality, and hence, a single, 

objective, and internally consistent framework of reality is not possible (section 3.6). A 
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person's ethics determine the relative importance of something (Bassel, 1998a, and 

section 5.2.1). The satisfaction of underlying human needs is most important for survival 

and for being 'human' (see Chapter 5), for all humans (Max-Neef, 1991). As humans are 

sentient and conscious beings, our needs are psychologically perceived and expressed as 

values (Rokeach, 1973, and section 5.2). 'Having' "values" (p.33) is a possible satisfier 

of Max-Neefs identity need, which shows the link between· ethics and identity. 

Therefore, a person with an unfulfilled ETHICAL REFERENCE orientor will not feel a 

"sense of belonging" or "consistency" (p.33, as states of 'being') in their life. As identity 

is a psychological need, ethical reference indicators belong under the 

PSYCHOLOGICAL NEEDS orientor. 

Max-Neef's existential needs 

Can Max-Neefs 'existential needs' of 'being', 'having', 'doing' and 'interacting' add 

additional information to the selection of indicators? 

As explained in section 5.3, "the column of BEING registers attributes, ... HA YING 

registers institutions, norms, mechanisms, tools (not in a materiai sense), laws etc .... 

DOING registers actions, ... [and] INTERACTING registers locations and milieus (as 

times and spaces)" (Max-Neef, 1991, p.33, italics in original). Each axiological need has 

its possible satisfiers categorised under the four existential needs. Max-Neef states that 

"satisfiers are forms of Being, Having, Doing and Interacting related to structures" (p.28). 

Therefore, existential needs help us define and understand the strncture of our subjective 

dialectic relationship between the chosen satisfiers and the given axiological need. In 
other words, the existential needs help define the process of actualising or experiencing 

our needs. 

The framework strnctured in this way is obviously very useful for providing insight and 

understanding about different aspects of our existence. However, for the following 

reasons it appears impractical to include this information in defining social indicators. 

Firstly, it would mean inflating the number of indicators required to four for every need 

(or orientor), violating Bossel's (1999, p.52) rule of parsimony, that is, "obtaining the 

maximum amount of information from the smallest possible set of indicators". Some of 

the existential categories, particularly 'being' may be difficult to define indicators for. 

How could we define indicators for "determination, passion, [or] assertiveness", for 

example, for the freedom need? In addition, Bessel's framework is to define indicators 

for all essential systems of the total system, some of which are non-human. If existential 
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indicators were used for social systems, they would be incompatible, both in definition 

and in quantity, with other system indicators. 

Context of orientor or need satisfaction 

In order to find indicators for sustainable development the context of orienter or need 

satisfaction is important. This analysis attempts to determine if the frameworks can be 

applied to equivalent contexts. Some initial analysis is outlined in section 6.3, preceding 

the comparison of needs with orientors. 

Bosse!' s framework explicitly covers the systems of' individual development', the 'social 

system' as well as the other essential subsystems of the total system (Figure 4-1, section 

4.1.1). Furthermore, his framework covers the 'system performance' (for the systems 

defined in Figure 4-1) and the 'contribution to the overall objective', that is, 'total system'. 

sustainability (section 4.1.1). Therefore, Bossel adequately takes into account Max

Neef s contexts of need satisfaction (oneself, the social group, and the environment, 

section 6.3) but in a more comprehensive (all essential subsystems of the total system) 
and structured way. 

Max-Neef also states that "each need can be satisfied at different levels and with different 

intensities ... The quality and intensity, not only of the levels but also of contexts, will 

depend on time, place and circumstances" (p.18). Bosse! also adds to Max-Neef s 

'levels' and 'intensities' of need satisfaction by his two-phase assessment of orienter 

satisfaction (section 4.2.2). He sets conditions to orientor satisfaction, such as limits to 

the amount of orienter satisfaction, the minimum satisfaction of all basic orientors, and 

the ability of other systems to support improved orienter satisfaction, as well as allowing 

different 'life strategies' depending on circumstance. Therefore, Bossel's framework sets 

more det'ailed conditions for orientor satisfaction and in the human context they are 

consistent with Max-Neef s conditions for need satisfaction. These aspects of the 

frameworks are compatible for finding indicators for viable human systems. 

Significance of framework differences for defining social indicators for 
sustainable development 

The purpose of this section is to determine if the differences already identified between 

the frameworks are significant or not for the goal· of finding social indicators for 

sustainable development (Chapter 8). Referring to Figure 7-1 will help in following this 
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section. As explained in section 7.2, this analysis has been don~ while the process of 

selecting relevant indicators was under way (outlined in Chapter 8). This is the only way 

that the significance of the framework differences could be detennined. 

Bossel's EXISTENCE orientor 

The analysis in section 6.4.2 shows that Max-Neefs subsistence need does not match 

Bossel's EXISTENCE orientor as Bassel suggests. However, the analysis in no way 

shows that the E?(ISTENCE orientor can he done away with. The EXISTENCE orientor 

is essential for a system's existence and therefore EXISTENCE fodicators are still 

required. Max-Neer s framework is still dependent on the EXISTENCE orientor but 

largely takes it as an implicit prerequisite. 

Bassel; s EFFECTIVENESS orientor 

The subsistence need instead matches with Bossel's EFFECTIVENESS orientor (along 

with idleness, understanding and partially creation, see section 6.4.2). Matching Max

Neef s subsistence need with Bossel's EFFECTIVENESS orientor does not change the 

orientor in any way. EFFECTIVENESS indicators can still be defined just as Bassel (and 

others) have done previously (see Bassel, 1999). 

The creation need is shown to partially match the EFFECTIVENESS orientor. As 

argued in section 6.5.3, this is mainly due to satisfiers which are synergic with respect to 

the ADAPTABILITY orientor. For the goal of defining indicators the creation need is 

best matched to the ADAPTABILITY orientor. 

Understanding and idleness are also matched with the EFFECTIVENESS orientor. The 

analysis shows that the EFFECTIVENESS orientor is not lacking with respect to Max

Neer s needs, for the goal of finding indicators. In addition, the increased understanding 

of the EFFECTIVENESS orientor gained from the analysis makes it easier to define 

adequate indicators. 
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Bossel's FREEDOM OF ACTION orientor 

As is discussed in sections 6.4.2 and 6.5.3, Bossel's FREEDOM OF ACTION orientor 

matches well with Max-Neefs freedom need. Therefore, to find social indicators for 

sustainable development, Bossel's FREEDOM OF ACTION orientor is adequate. 

Bossel' s SECURITY orientor 

Sections 6.4.2 and 6.5.3 also show that Bossel's SECURITY orientor matches well with 

Max-Neefs protection need. As with FREEDOM OF ACTION, the SECURITY 

orientor is adequate for finding social indicators for sustainable development. 

Bossel's ADAPTABILITY orientor 

The analysis shows that Bossel's ADAPTABILITY orientor is not lacking with respect to 

Max-Neef's creation need, and in fact extends it. A person with a fulfilled creation need 

could still have an unfulfilled ADAPTABILITY orientor, but the definition of "the 

ADAPTABILITY orientor in no way inhibits opportunities for a satisfied creation iieed. 

As a result, the ADAPTABILITY orientor is adequate for the goal of finding social 

indicators for sustainable development. 

Bossel's COEXISTENCE orientor 

Bossel's COEXISTENCE orientor has a wider scope than Max-Neef's participation 

need by taking into account other actor systems, such as the natural environment and 

future generations. Therefore, the analysis in section 6.4.2 shows that Max-Neef' s 

subsistence need partially matches Bossel's COEXISTENCE orientor by taking into 

account environmental sustainability. Most importantly, Bossel's COEXISTENCE 

orientor is not lacking with respect to Max-Neef's participation need, for the goal of 

finding social indicators for sustainable development. 

Bossel's PSYCHOLOGICAL NEEDS orientor 

Bossel's PSYCHOLOGICAL NEEDS orientor for sentient beings is wide enough to 

cover any aspect of human existence. More specifically, it covers the psychological 
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manifestations of other (system-environment interactions) orientors as well as 'truly 

psychological needs' (such as Max-Neer s affection and identity) which "cannot be 

explained by system requirements alone" (Bossel, 1999, p.35). The analysis in Chapter 6 

and in this chapter shows that this is indeed the case. Although Max-Neefs affection and 

identity needs can help in understanding Bessel's PSYCHOLOGICAL NEEDS orientor, 

it does not appear to be deficient for finding social indicators for sustainable 

development. However, the insights gained from the affection and identity needs and 

the characteristics and behaviour of emergent complex systems, can help direct the 

selection of important PSYCHOLOGICAL NEEDS indicators. 

7 .4 Discussion 

7.4.1 Discussion of scope of Bessel's generic framework in the 
human context 

The drawing of Figure 7-1 helped to clarify the scope of the respective frameworks and 

the differences between them identified in Chapter 6. The most important result yielded 

is that Bessel's framework appears to accommodate any human need, at least with respect 

to Max-Neefs framework. Therefore, the overall scope of Bossel's framework is wide 

enough to define social indicators for a goal for sustainable development. 

The individual need and orientor boundaries are not clearly defined, as identified m 

section 6.5.3. This is mainly due to the way in which we understand needs (or orientors) 

through a continuing subjective dialectic relationship between needs and satisfiers. As 

many of the satisfiers used for need satisfaction are synergic, and the satisfaction or 

fulfilment of various needs (or orientors) is interrelated and interactive, some of the 

orientors and needs appear to overlap in more ways than Bossel suggests. These 

overlaps, identified as weak or partial matches, are shown by the dotted lines in Figure 7-
1. Need (or orientor) boundaries are also not fixed, as needs are constantly being 

experienced or actualised by the relationship between needs and satisfiers that vary 

according to time, place and circumstance. Another possible reason for the ill-defined 

need and orientor boundaries is the limitations of the comparative method of analysis 

used. 
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Figure 7-1 has been further simplified to just show the strong matches of needs to 

orientors, shown in Table 7-1. It may seem odd that the EFFECTIVENESS orientor is 

matched with more human needs than any other orientor. Qne conclusion that could be 

implied from this is that adequate fulfilment of the EFFECTIVENESS orientor is the 

most important for system viability. In the short term this in fact does seem to be the 

case, as shown by Bossel's computer experiments with artificial organisms ('animats') 

(Bossel, 1998b). As shown in section 3.4.1, self-organising systems (including humans 

and societies) are open, dissipative structures, which need to maintain their far-from

equilibrium, dynamically meta-stable state with environmental inputs. Bossel states: 

The system's energy balance therefore plays a central role, which is also 
reflected in the -orientors: Given satisfaction of the existence orientor, 
satisfaction of the effectiveness orientor is essential for survival. Satisfaction 
of the freedom of action and security orientors are preconditions for longer
term effectiveness (and survival), while adaptability in tum ensures 
effectiveness, long-term freedom of action, and security. The system of basic 
orientors therefore exhibits a hierarchical structure of urgency, with different 
time constants associated with the different orientors ( existence: immediate, 
effectiveness: short term, freedom of action and security: longer term, 
adaptability: long term). (Bossel, 1998b, p.30). 

Therefore, as satisfaction of the EFFECTIVENESS orientor is essential for short-term 

survival (continually maintaining the human's energy balance), it is not surprising that a 

larger number of Max-Neefs needs match with the EFFECTIVENESS orientor, than 

with other orientors. 

7 .4.2 Discussion of further framework analysis 

The additional analysis of Bossel's PSYCHOLOGICAL NEEDS orientor with respect to 

Max-Neefs identity and affection needs and simple and emergent complex systems has 

not yielded any framework improvement, for the goal of finding social indicators for 

sustainable development. However, the analysis has aided improved understanding of 

important aspects of the PSYCHOLOGICAL NEEDS orientor, especially in relation to 

Max-Neefs identity need. The analysis of Bossel's RESPONSIBILITY and ETHICAL 

REFERENCE orientors has also helped in this regard. 

The analysis showed that there is no clear boundary between simple and emergent 

complex systems. Therefore, neither affection nor identity can be explained exclusively 

by simple or emergent complex systems' characteristics, but rather appear to be 
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combinations of both systems' needs. In addition, the PSYCHOLOGICAL NEEDS 

orientor cannot be modified to better take account of these characteristics. Funtowicz and 

Ravetz explain why this is so: 

. . . emergent complex systems can sometimes be studied and successfully 
managed as if they were ordinarily complex. Indeed, since we are natural as 
well as social beings, the emergent aspects of our social and technical systems 
will always be, as it were, the tip of an iceberg of which the greater part is 

. ordinarily complex. We should also expect a significant border zone where 
· the two types of criterion are present in varying degrees; these will tend to· 

become foci of scientific and ideological debate, for they are crucial in the 
determination of our own identity. Thus the higher mammals, possessing 
some cognitive and social skills, tease our conception of humanity in various 
ways. (Funtowicz and Ravetz, 1994a, p.570). 

It is interesting to note that Funtowicz and Ravetz's passage also lends support to 

Bossel's generic basic orienter framework, as the six environment-determined orientors 

can explain the (teleological) behaviour of simple (self-organising) complex systems. 

It appears that Bossel's reasons for categorisation of:Max-Neef's identity and affection 

needs with his PSYCHOLOGICAL NEEDS orienter are correct. As Bessel (1999, p.35) 

states, they "cannot be explained by systems requirements alone". The analysis shows 

that identity can be largely explained as an emergent complex system need, at least more 

so than affection. The additional analysis of Bossel's RESPONSIBILITY and ETHICAL 

REFERENCE orientors also adds support to this finding. However: the method used to 

attempt to determine emergent complex system needs appears to be of limited usefulness. 

This is because many of the satisfiers utilised by humans are inherently emergently 

complex regardless of the origin of the respective need. 

In addition, in some instances it appears meaningless to try to reduce aspects of humanity 

to ordinary complexity (regardless of the origin of orientors or needs). This appears to be 

the case when regarding ethics as they are necessarily a part of all human existence, 

which becomes obvious when analysing the possible satisfiers we use to experience our 

needs in a continual, subjective and dialectic fashion. Funtowicz. and Ravetz (1994a) 

point out what would happen if we did attempt to reduce humans to ordinary complexity: 
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group survival; and in the process, it loses its meaning ... 

Sustainability is therefore not a matter of mere survival; indeed a global 
strategy that focuses only on survival would be very likely to encounter 



crippling social and ideological contradictions and ultimately to fail. For 
emergent complexity requires something like solidarity to maintain its own 
sort of dynamic stability. This solidarity might, in extreme conditions, need 
.to recognize that the continuation of an individual's life is not an absolute 
goal. But, in general, in the absence of solidarity, a society would degenerate, 
not into ordinary complexity, but into a horror. 

(Funtowicz and Ravetz, 1994a, p.581). 

The analysis of Bossel's RESPONSIBILITY and ETHICAL REFERENCE orientors 

shows that 'ethical orientation' is closely linked to identity and hence can be 

accommodated by PSYCHOLOGICAL NEEDS indicators. Moreover, Bessel's 

RESPONSIBILITY and ETHICAL REFERENCE orientors are reflected in the selection 

of indicators for all orientors, as defined by our 'horizon of attention', that is, all systems 

whose development or behaviour is given interest and attention by an actor's curiosity. 

Bossel (1998a, 1999) suggests that a society's choice for sustainable development 

significantly narrows the scope of ethical reference: 

The decision for sustainable development implies assuming responsibility for 
long-term development of human and natural systems inasmuch as it is 
significantly influenced by us. That automatically expands the necessary 
horizon of attention to a significant number of inter-connected systems, and 
far into the future. But even genuinely sustainable development can come in 
different forms and shapes . . . The spectrum reaches from just maintaining 
minimum viability and sustainability levels of man and beast to development 
at a maximum level of diversity and coevolutionary potential of human 
society and natural environment. (Bossel, 1999, p.52). 

Bossel (1999, p.51) suggests that "ideally, the horizon of responsibility would coincide 

with the horizon of influence, while the horizon of attention would be at least as wide as 

the horizon of responsibility". By stating this Bossel is agreeing with the ethics of 

Churchman (1968), Ulrich (1994) and Jonas (1981) (see section 5.2.1). However, in 

relation to the selection of indicators Bossel (1999, p.53) adds "adopting the indicator set 

consistent with the horizon of responsibility of a particular ethic does not mean adopting 

that particular ethic; it merely means adopting the corresponding horizon of attention". 

Nevertheless, the most important contribution of the analysis in this chapter is that it may 

help in the selection of important PSYCHOLOGICAL NEEDS indicators, that is, those 

indicators representing . emergent complex systems' (and hence humans') unique 

characteristics rather than indicators representing psychological manifestations of other 

orientor states. 
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The categorisation of existential needs in Max-Neef s framework into 'being', 'having', 

'doing' and 'interacting' is important for attempting to understand how we satisfy our 

needs. However, they cannot be included in Bosse! 's generic framework for defining 

social indicators without creating confusion or adding other problems. 

The analysis of the context of orientor or need satisfaction shows that Bossel's and Max

Neefs frameworks are both defined to be applied at equivalent levels or contexts. 

Therefore, they are compatible for finding social indicators for sustainable development. 

In fact, B.ossel defines orientor satisfaction in a more comprehensive and structured way 

than Max-Neef. 

Significance of framework differences for defining social indicators for 
sustainable development 

To determine the significance of the framework differences for the goal of defining social 

indicators for sustainable development, a practical test has to be undertaken. The process 

of defining particular indicator sets is outlined in Chapter 8. However, to fully consider 

the analysis in Chapters 6 and 7, particularly the significance of the framework 

differences, the process of selecting indicators had to be initiated during the analysis. 

Therefore, this part of the analysis involved a sort of dialectic relationship with Chapter 8. 

The dialectic analysis showed that for the goal of finding social indicators for sustainable 

development the differences between the frameworks are not significant. The process of 

thinking about specific indicators, consulting data, and selecting indicators has 

concentrated on the practical goal of Bossel's framework, rather than the underlying 

theory. The goal of selecting actual indicator sets is not sensitive to small variations in 

theoretical definitions. This is partly due to the necessary characteristics of indicators 

themselves. 

Useful indicators of the state of orientor satisfaction need to represent important factors, 

such as the weakest link of a system, an ultimate cause in a chain of effects, a basket 

average pr basket minimum, or to represent a complex situation (see section 8.2). If 

inadequate quantitative information is available a subjective impression may be an 

adequate indicator. In addition, indicator sets need continual review as situations and 

system states change. When Bassel defines possible indicator sets, he sometimes uses the 

same indicator for two different orientors. In all situations we have to be aware of what 

the indicator is representing. Therefore, any small differences between the orientor or 
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need definitions, or vaguely defined orientor or need boundaries are not significant for 

finding adequate social indicators for a goal of sustainable development. 

However, Max-Neefs framework aids the understanding of what each or~entor in the 

social context covers and how humans attempt to satisfy their needs, and therefore aids 

the selection of appropriate indicators. 

7 .5 Conclusion 

This chapter yields·two· main conclusions. Firstly, the human context of Bossel's generic 

systems framework for sustainable development includes all the fundamental human 

needs in Max-Neefs framework. Secondly, the differences between the frameworks are 

not significant for the goal of finding adequate social indicators for sustainable 

development. 
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8. A practical framework test: Finding 
social indicators for the City of 
Christchurch 

This chapter is the final major chapter of the thesis and attempts to answer the 

second thesis question (section 1.2). The chapter outlines the process and 

results of a practi~al framework test for the goal of finding social indicators 

for sustainable development. It builds on the theoretical analysis in Chapters 

6 and 7, and attempts to apply the frameworks to real social systems in 

Christchurch City. 

8.1 Introduction 

As discussed in section 4.1, indicators summarise complex information of importance to 

the observer, which can help us track sustainability progress. Bell and Morse (1999, p.5) 

point out the importance of the practical application attempted in this chapter: 

"sustainable development . . . embodies an ultimate practicality since it is literally 

meaningless unless we can 'do' it". Robinson and van Bers (1996) have the following to 

say about social indicators: 

Although we may struggle with the concept of ecological sustainability, all 
humans can understand the idea of social well-being. We are able to assess 
our personal well-being without much trouble. It depends on how we feel 
about our prosperity, the place we live, our families and friends, our physical 
health and a range of other conditions. Similarly, we can usually assess the 
well-being of our neighbourhood or our community using indicators that are 
almost intuitive - community vitality, absence of conflict, healthy trees and 
streams, 8.Ild so on. 

(Robinson and van Bers, 1996 cited in Suzuki, 1998, p.171). 

However, as discussed in section 4.1.1, a comprehensive systems approach is required for 

indicator set selection. 
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8.2 Aims 

This chapter aims to answer this thesis's second thesis question (section 1.2) by building 

on the analysis in Chapters 6 and 7. The question to be answered is: 

• Does Bossel's framework need to be adjusted (with respect to Max-Neefs) to find 

adequate indicators of social systems for sustainable development? If so what are the 

required adjustments? 

It must be noted that actually assessing the viability of Christchurch City's social system 

for a goal of sustainable development is not an aim of this chapter. The aim is to go 

through the process of selecting my subjectively chosen indicators to test the frameworks, 

given the analysis and information gathered so far throughout this thesis. Any workable 

indicator sets to assess sustainability must be selected through a process of broad public 

participation, which cannot be attempted within a Masters thesis. 

8.3 Method 

To determine whether the framework differences are significant enough to require 

adjustments to Bossel' s framework in the human context, a practical test is carried out. 

The test involves attempting to identify indicators of social system viability for a specific 

locality, for the goal of sustainable development. This process is done with all the 

information gained in the thesis so far in mind, particularly, the insight gained from the 

analysis ofMax-Neefs framework with Bossel's framework in the social context. 

Firstly, the location of the system to be studied must be identified. To develop a method 

of analysis for this system, both Max-Neef's and Bessel's works were consulted. Max

Neef does not explicitly discuss indicators in his framework although he understands their 

significance (see section 6.4.1). However, we can use Bossel's procedure for defining 

indicator sets. This procedure involves four distinct aspects, outlined as follows: 

• Conceptual understanding of the total system 

• Identifying representative indicators 

• Quantifying bas1c orienter satisfaction 

• Participative process (Bosse!, 1999, pp.57-68). 

Bosse! provides a substantial amount of information that needs to be taken into account 

for defining adequate indicator sets, an outline of which is covered below. 
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Conceptual understanding of the total system 

While a full understanding of the total system is not possible, Bessel (1999, p.57) 

suggests that we cannot find representative indicators "unless we have at least a crude, 

but essentially realistic, understanding of the total system and what to look for". We need 

information to determine important subsystems and their interactions and relationships to 

other subsystems, and their subsystems and suprasystems. Also, the widest possible 

'horizon of attention' should be used to be aware of future options for sustainable 

development. 

Identifying representative indicators· 

Due to shortcomings of indicator schemes in the literature, the "Bellagio Principles" 

(Hardi and Zdan, 1997, in Bossel 1999, pp.15-16) have been formulated and must be 

followed for indicators selection. The Bellagio Principles are "Guidelines for Practical 

Assessment of Progress Toward Sustainable Development" (Bossel, 1999, p.15), which 

Bossel claims his framework follows. 

As outlined in section 4.3, systems are hierarchical in nature and therefore the viability of 

the total system depends on some (but not necessarily all) of its component subsystems. 

Therefore, the essential subsystems of the total system have to be identified so they can 

be checked for their viability and for their contribution to the viability of the total system. 

Following Bossel's "recursive procedure" (1999, pp.59-60) the same questions must "be 

repeated for each pair of affecting system y and affected system x" (p.60). These 

questions are "(1) What is the viability of the affecting system? (i.e., satisfaction of each 

basic orientor of that system), and (2) How does each affecting system contribute to the 

viability (the basic orientors) of the affected system?" (p.60). 

To answer these questions existing social data needs to be utilised. Data covering all the 

essential subsystems would generate many potential indicators. Therefore, Bossel 

suggests some ways to deal with this information to identify representative indicators. 

• Aggregation - use the highest level of aggregation possible, for example, only three 

component systems of the total system, the human, support and natural systems. 

• Condensation - use an indicator representing the ultimate cause of a viability 

problem, for example, fossil fuel consumption as an indicator for threats to global 

climate and viability of the global system. 
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e Weakest-link approach - identify the weakest system links and not those vital 

components that pose no foreseeable viability threats, for example, using availability 

of water as the weakest link in savanna agriculture, not labour or machinery. 

• Basket average - if several orientor aspects all require consideration, define an index 

that provides an average reading, for example, the basket average of consumer goods 

(Consumer Price Index) for economic statistics. 

• Basket minimum - if an orientor depends on the acceptable state of a number of 

factors, adopt the one with currently the worse performance as the indicator, for 

· example, the soil nutrient 'in the minimum', which limits soil productivity. Note that 

in this situation periodic revision of the indicators used is essential. 

• Representative indicator - use a variable that provides information about a complex 

situation, for example, the occurrence oflichen as an indicator of air pollution. When 

using a representative indicator it is very important to clearly state what the indicator 

· is supposed to be representing. 

• Subjective viability assessment - if little quantitative information is available a 

summary subjective assessment may be adequate, for example, the health of a person, 

animal or company (Bossel, 1999). 

In addition, as identified in section 4.1.1, the "most useful indicators for sustainability 

assessments are provided by Biesiot ratios, i.e., ratios of the rate of systems response to 

the rate of system threat with respect to a particular basic orientor satisfaction" (Bosse!, 

1999, pp.93-94). 

Quantifying basic orienter satisfaction 

Although system viability can often be assessed without numerical quantification, Bosse! 

(1999, p.63) suggests that quantification is important "for international comparisons and 

for analysis of development trends in time", so results can be made reproducible and 

analysable. 

Quantitative assessment cannot remove subjective choice from the process of defining 

indicator sets. Subjectivity is still inevitable in a person's knowledge about, and 

perception of, the total system and subsystems, and their interrelationships. Subjectivity 

is also inevitable in the perception of likely or possible fµture developments, the time 

horizon, the range of systems to be observed, and the interests of the observer. However, 

Bossel suggests that subjective assessment can be eliminated if Biesiot indicators are used 

to quantify basic orienter satisfaction (see section 4.1.1 ). 
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Due to a lack of data, Biesiot indicators often cannot be defined. In these cases, Bassel 

suggests that indicators can be translated into orienter satisfaction states by ;~sing 

assessment functions. An assessment function is subjectively chosen by the researcher 

( or by public participation) to decide how the indicator state relates to ori,entor 
,;,. 

satisfaction. As an example, the EFFECTIVENESS orientor of the human system may be 

assessed by using the indicator 'unemployment%'. The assessment function may reflect 

that EFFECTNENESS satisfaction is low for high unemployment as well as for 

vanishing unemployment, as for the latter it is difficult to find qualified labour to fill open 

positions. 

Participative process 

Bassel suggests that while systems theory can provide a structured framework and 

science can provide extensive knowledge, neither can determine the final indicator sets. 

Selecting indicators depends on the background, knowledge, experience, values and 

hence subjectivity of the investigators. Bossel (1999, pp.64-65) states: "'It is, therefore, 

extremely important that people of different social and scientific -backgrounds and 

political persuasion independently derive indicator sets by defining participating systems 

and using the scheme of orientor impact questions" (see 'identifying representative 

indicators', this chapter). 

Bossel' s procedure clearly outlines the process for defining workable indicator sets that 

assess system viability for the goal of sustainable development. Although it is useful to 

outline it here, not all of the procedure can be followed for the practical test in this 

chapter. This is because the goal for this chapter is not (and can not be) to determine 

workable indicatqr sets and their quantification to assess system viability for a goal of 

sustainable development. The goal is only to go through the process of selecting social 

indicators for a framework test with the thesis analysis in mind. 

A broad public participation process is not used (and is not required) for this framework 

test. Public participation is more suitable to a local government project to find workable 

indicator sets than to a Masters thesis. Due to an expected lack of data, quantitative 

assessment of orienter satisfaction states is also not carried out. Furthermore, the addition 

of quantitative assessment to the process of selecting valid indicators would not improve 

the framework test. 
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Therefore, the method in this chapter will follow the first two sections of Bessel's 

procedure, that is, 'conceptual understanding of the total system' and 'identifying 

representative indicators'. 

8.4 Results 

This section involves defining the systems to be studied and identifying their particular 

characteristics. The actual indicator sets finally selected are then outlined as well as how 

the process has answered the chapter's aim. 

To put the frameworks to a practical test, specific systems and their boundaries need to be 

defined. Firstly, the system's location and its physical geographic boundary must be 

identified. To define the physical boundary, existing New Zealand regional boundaries 

are examined. The regions are defined by water catchments, which makes good sense for 

management of the natural system, and are managed by regional authorities. The 

Canterbury region has been selected, as it is local to the University of Canterbury, where 

this thesis is being studied. Environment Canterbury (formerly Canterbury Regional 

Council) is Canterbury's regional authority. Christchurch City is located within the 

Canterbury region and is the largest population concentration. 

For this thesis, Christchurch City is taken to approximate Canterbury region's social 

system. This is done for two main reasons. The first is that Christchurch City makes up 

65% (calculated from Environment Canterbury, 1997 and Christchurch City Council, 

April 2000) of the region's population and therefore is considered to be representative of 

the region's population. The second is that Christchurch City has another controlling 

authority, the Christchurch City Council, which already has some recent social 

information. This information is useful to determine the specific characteristics and 

behaviour of the selected systems, as this guides the selection of appropriate indicators 

(see 'identifying representative indicators', this section). 

Now we can follow Bossel's procedure as outlined in section 8.3. 
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Conceptual understanding of the total system 

The first step in Bossel' s procedure is to gain a conceptual understanding of the total 

system. The study in this thesis, especially Chapters 2 to 5, has provided, as Bosse! 

(1999, p.57) says, "a crude, but essentially realistic, understanding" of the total system, 

component subsystems and their major relationships. Also, some knowledge and 

concepts of sustainable development and sustainable systems, especially social systems 

have been covered in chapters 2, 3 and 5. 

Identifying representative indicators 

First, the essential ~ubsystems of the total system must be identified, focusing on the 

systems that are human in nature. Bossel has already suggested that the social system is 

an essential subsystem of the total system (Figure 4-1, section 4.1.1). As identified in 

section 7.3.2, Bossel's and Max-Neef s frameworks are applicable to equivalent coptexts. 

Therefore, the largest system to be studied in this analysis is the Christchurch City _social 

system, and its contribution to total system viability. Both Bossel (Figure 4-1, s_ection 

4.1.i) and Max-Neef (section 5.3) show that individual humans are essential subsystems 

of the social system. Therefore, this analysis is restricted to the individual and the social 

system and will not cover the long viability chain of, for example, individual person, 

family, neighbourhood, community, and larger social system. 

To identify representative indicators, information about the particular characteristics and 

behaviour of the systems in question must be gained, especially the systems' problems. 

The problems that pose threats to systems viability must first be rectified before further 

orientor satisfaction is sought. 

Some recent research has been undertaken by a range of institutions that provide 

'baseline' information on current problems and trends in the Christchurch City social 

system. The main research contributions used are: 
0 Indicate Quality of Life programme (Canterbury Dialogues, 1999, and on-going) 

• Community Wellbeing Checkpoint (Canterbury Dialogues, August 1999) 

• Metropolitan Community Profile (Christchurch City Council, March 2000) 

• Update 2000 (Christchurch City Council, April 2000) 

• City Communities: Indicators to Measure Social Wellbeing in New Zealand's Six 

Largest Cities (National Indicators Project Team, 2000) 
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Some of the major findings that have influenced the selection of appropriate indicators 

are: 

Canterbury Dialogues' Community Wellbeing Checkpoint (August 1999) identified three 

core conclusions, the 'mis-match issue', 'seeing the unseen' and 'hearing the unheard', as 

well as outlining 'new processes of interaction'. The 'mis-match issue' highlighted "a 

feeling of lack of connection between personal/individual values and community/political 

values ... experienced 'out there"' (p.17). This was considered a "very pervasive 

condition, which is experienced by a wide range of people, in a wide range of sectors and 

· community groupings within the city" (p.17) which results in "a retreat from community 

involvement" (p.17). The issue of needing to 'seeing the unseen' and 'hearing the 

unheard' is thought to be "due to the narrow market focused measures of progress" 

(p.18). Highlighted was the "perceived failures of consultation conducted by a range of 

institutions" (p.18) and "that existing political dynamics at a local and national level are 

not delivering what people want" (p.18). Therefore, 'new processes of interaction' "from 

an institutional level for community re-engagement are paramount for progress" (p.18), 

including "collaboration and partnerships for mutual benefit between the community, 

public and private sectors" (p.18). 

Canterbury Dialogues Indicate Quality of Life programme (1999) participants identified 

twelve areas of concern to address. In decreasing order of perceived importance these are 

'air quality', 'mobility and transportation', 'employment and jobs', 'personal safety', 

'health and well-being', 'welfare and equity', 'waste', 'energy', 'water', 'native plants 

and animals', 'urban growth and land use', and 'heritage'. Eight indicators have also 

been produced covering 'air', 'traffic safety', 'waste', 'energy', 'employment', 'personal 

safety', 'health' and 'equity'. 

The National Indicators Project Team (2000) identified issues common to New Zealand's 

six largest cities. Some of these are: 

• "Ongoing pace of urbanisation" (p.9) 

• "NZ cities becoming more ethnically diverse" (p.9) 

• "Increasing income disparities" (p. 9) 

• "Maj or health disparities between sections of the community" (p.13) 

• "The economy and the shape of the labour market are changing" (p.13) 

• "Training is essential if labour force skills are to match employer needs" (p.15) 

• "Importance of early childhood education'' (p.17) 

• "Disparities between schools in different socio-economic areas" (p.17) 

• "Increasing densities create a different sense of space" (p.19) 
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• "Gains in air and water quality are variable" (p.19) 

• "the increasing pace of life leaves less time for social interaction" (p.20) 

• "A sense of inclusion and belonging is important" (p.20). 

The Christchurch City Council's Update 2000 (April 2000, p. l) report provides a wide 

range of "up-to-date information on Christchurch's demographic, environmental and 

economic trends and issues". The Metropolitan Community Profile (Christchurch City 

Council, March 2000) is more aimed at informing the Christchurch City Council and 

covers the broad areas of 'community advocacy, development and governance', 

'community infrastructure', 'community issues', and 'community funding'. Both 

documents list many local and national trends. 

To help identify representative indicators, Bassel (1998a) lists the important aspects of 

each system: 

- Social system (population development, ethnic composition, income 
distribution and class structure, social security, medical care, old age ':· 
provisions) 
- Individual development (civil liberties and human rights, equity, individual 
autonomy and self-determination, right to work, social integration and 
participation, gender and class-specific role, material standard of living, 
qualification, specialization, adult education, family and life planning. 
horizon, leisure and recreation, culture). (Bassel, 1998a, p.100). 

Further insight for developing representative indicators is taken from the comparative 

analysis in Chapter's 6 and 7. 

Indicator sets selected 

To show some of the thinking process involved in the selection of the indicator sets, a 

brief explanation of each indicator is outlined before the sets are shown in Tables 8-1 and 

8-2. The 'individual development' system is covered first followed by the 'social' system 

indicators. Most indicators presented are representing system states but rate of change 

indicators could also be used. 

Explanation for selected sustainable development indicators for individual development 

in Christchurch City: 
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EXISTENCE: infant mortality rate per 1000 births. A low infant mortality rate indicates 

good socio-economic conditions and adequacy of health services (National Indicators 

Project Team, 2000). 

Life expectancy at birth. This indicator represents the health of a population 

(Christchurch City Council, April 2000) and shows good living conditions and access to 

services (National Indicators Project Team, 2000). A healthy population can then 

contribute to maintaining the socio-economic and biophysical environment of the total 

system. 

EFFECTNENESS: % of working population with job satisfaction. If people feel that 

work is a fulfilling experience and receive adequate remuneration they will be effective 

and efficient workers. 

Social support ratio: (children +elderly+ sick+ unemployed) I (working population). A 

population cannot contribute to the total system if it is not very effective at supporting 

itself. 

FREEDOM OF ACTION: average life fraction dedicated to life support. If people need 

to spend too much of their life just to support themselves then they will not be free 

enough to cope with excessive environmental variety. 

% of community involvement in decision-making. If people are free to be involved in 

community decision-making then they can contribute to the freedom of action of the total 

system. 

SECURITY: proportion of total mortality and disability that is avoidable. The National 

Indicators Project Team (2000, p.13) has identified "major health disparities between 

sections of the community". In addition, many causes of death in Christchurch are 

preventable (Canterbury Dialogues, 1999). People are safer if the proportion of mortality 

and disability that is avoidable is low. 

(average savings or debt) I (annual income). The importance of money to obtain 

essential goods and services in our society means that a person's financial situation plays 

a dominant role in their security and safety. A large degree of financial independence 

contributes to the security of the total system. 

ADAPTABILITY: % of school leavers with no qualifications. Adaptability to cope with 

new challenges requires at least a basic level of education for everyone. 

Adult participation in tertiary and community education. As identified by the National 

Indicators Project Team (2000, p.13) "the economy and the shape of the labour market 

are changing" and "training is essential if labour force skills are to match employer 
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needs" (p.15). Therefore, continuing adult participation in tertiary and community 

education is required to contribute to the flexibility and adaptability of the total systerp. 

COEXISTENCE: % of population able to converse in more than one langljage. 

Christchurch City is rapidly becoming more ethnically diverse (National Indicators 

Project Team, 2000; Christchurch City Council, April 2000). From personal experience, 

knowing even the basics of another language also incorporates some knowledge of 

culture, values, and ways of thinking and doing things, which can lead to an awareness of 

other cultures as well as of one's own culture. This contributes to the coexistence of 

diverse people. 

% of population who know their neighbours. Canterbury Dialogues (1999) and the 

National Indicators Project Team (2000) identified increasingly individual values and a 

decreasing sense of inclusion. People who know their neighbours contribute to the 

health, safety and cohesion of society through regular fnteraction and increased social 

awareness. 

PSYCHOLOGICAL NEEDS: Juvenile offending as % of youth population. . New 

Zealand's youth suicide rate is the second highest in the OECD and has been increasing 

since 1984 (Christchurch City Councii, March 2000). Therefore, youth are identified as 

the 'weakest link' psychologically in individual development. However, suicide data is 

variable due to the small Christchurch population. Therefore, juvenile off ending as a % 

of youth population is used instead to indicate youth psychological problems. 

% of population with alcohol, tobacco or drug dependencies. Substance dependence is 

usually the result of being unable to resolve perceived problems. People therefore do not 

feel that their psychological needs are being met. 
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Table 8-1: Selected sustainable development indicators for individual development 

in Christchurch City 

Orientor Subsystem performance Contribution to the total system 

Existence infant mortality rate per 1000 life expectancy at birth 

births 

Effectiveness % of working population with job social support ratio: 

satisfaction ( children + elderly+ sick + 

·unemployed) I (working 

population) 

Freedom of average life fraction dedicated to % of community involvement in 
-Action life support decision-making 

Security proportion of total mortality and (average savings or debt)/ (annual 

disability that is avoidable income) 

Adaptability % of school leavers with no adult participation in tertiary and 

qualifications community education 

Coexistence % of population able to converse % of population who know their 

in more than one language neighbours 

Psychological juvenile offending as % of youth % of population with alcohol, 

Needs population tobacco or"drug dependencies 

Explanation for selected sustainable development indicators for the Christchurch City 

social system: 

EXISTENCE: % of population with income below sufficiency level. Canterbury 

Dialogues (1999) state that "people on low incomes still have a greater likelihood than 

those on high incomes from dying young from almost any cause" (health indicator). 

% of population aged 15-65 receiving welfare benefits as main source of income. This 

indicator represents the proportion of people of working age who cannot support 

themselves. They therefore depend on, rather than contribute to, the existence of the total 

system. 

EFFECTIVENESS: Number of times level of total suspended particulate e~ceeds 

regional council standards. Christchurch City's winter air pollution results in respiratory 

problems and people restricting their normal activities such as going to work or school 

(Canterbury Dialogues, 1999). 
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Per capita energy consumption. Modem industrialised societies are very energy 

intensive. An energy efficient society contributes to the total system with decreased 

environmental and economic burden (Canterbury Dialogues, 1999). 
. .. 
~ 

FREEDOM OF ACTION: % of population engaged in unpaid activities. A high 

percentage of the population engaged in unpaid activities means that the social system has 

adequate freedom to react and respond as needed. · 

% of population aged 15-65 receiving welfare benefits as main source of income. If a 
high percentage of the social system's working population is dependent on others for an 

income, the social system cannot contribute to the freedom of the governmental system 

and hence total system. 

SECURITY: Rate of change of social support ratio: (children + elderly + sick + 
unemployed) I (working population). If the rate of change of the social support ratio is 

high then the social system is not stable. 

% of population on welfare benefits for more than two years (excluding superannuants). 

This indicates the degree of poverty and welfare dependency. A high percentage means 

that the social system cannot contribute to the security of the total system. 

ADAPTABILITY: % of population engaged in unpaid activities. A high percentage of 

people engaged in unpaid activities indicates that the population has a wide range of skills 

and experience which can be utilised to adapt to new challenges. 

Participation in early childhood education. The "importance of early childhood 

education" has been identified by the National Indicators Project Team (2000, p.17). 

Early childhood education increases the intelligence and skills of the social system, which 

contributes to the adaptability of the total system. 

COEXISTENCE: Income ratio of richest 20% of population to poorest 20%. Widening 

income inequality (as identified in New Zealand), if seen as unfair, results in social 

disintegration (Christchurch City Council, March 2000). 

Environmental footprint versus sustainable footprint. The social system is only 

compatible with its partner systems and the total system in the long term if its 

environmental footprint does not exceed its sustainable footprint. 

PSYCHOLOGICAL NEEDS: Income ratio of richest 20% of population to poorest 20%. 

A high level of income inequality "diminishes the possibility that. we can share and live a 

common life, sufficient to foster shared values, sufficient to the kind of life and the kind 

of citizenship wherein we can deliberate about common purposes and ends" (Sandel, 
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1997, p.6 cited in Christchurch City Council, March 2000, p.35). A society with high 

income inequality indicates many psychological problems. 

Number of active neighbourhood support groups. A high number of active 

neighbourhood support groups indicates that the social system is contributing to the 

psychological needs of people. 

Table 8-2: Selected sustainable development indicators for the Christchurch City 

social system 

Orientor Subsystem performance Contribution to the total system 

Existence % of population with income % of population aged 15-65 

below sufficiency level receiving welfare benefits as main 

source of income 

Effectiveness number of times level of total per capita energy consumption 

suspended particulate exceeds 

regional council standards 

Freedom of % of population engaged in % of population aged 15-65 

Action unpaid activities receiving welfare benefits as main 

source of income 

Security rate of change of social support % of population on welfare 

ratio: (children+ elderly+ sick+ benefits for more than two years 

unemployed)/ (working ( excluding superannuants) 

population) 

Adaptability % of population engaged in participation in early childhood 

unpaid activities education 

Coexistence income ratio of richest 20% of environmental footprint versus 

population to poorest 20% sustainable footprint 

Psychological income ratio of richest 20% of number of active neighbourhood 

Needs population to poorest 20% support groups 

The process of defining the test systems, identifying their particular characteristics, and 

thinking about and selecting possible representative indicators completes the dialectic 

relationship with the analysis in Chapter 7. This has shown that Bassel' s framework does 

not need to be adjusted (with respect to Max-Neef s) to find adequate indicators of social 

systems for sustainable development. 
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8.5 Discussion 

The framework test of selecting indicator sets for Christchurch City's 'individual 

development' and 'social' systems, proved to be a time consuming exercise. Tpe first 

part of the process, namely, defining the systems to be studied, was reasonably easy. The 

research throughout this thesis, and particularly Chapters 2 to 4, provided a conceptual 

understanding of the total system, its essential subsystems and important aspects of 

system viability. Social systems have been further focused on in Chapter 5 .. 

To start identifying possible representative indicators, some baseline information on 

Christchurch City's social systems was :researched. The particular information sought 

was recent social trends, problems and peoples' perceptions. Although limited 

information was readily available, there was considerable agreement in certain aspects 

between different sources and this guided the selection of indicators. As the framework 

test only involves my subjective selection of indicator sets and not widespread public 

participation (which needs to be used to develop a working indicator set), consi?erable 

effort to gain additional local social information was not considered necessary. '.This is 

because in a real application a wide range of information would be readily available 

through the public participation process, that is, from those people who experience 

different aspects of the systems every day. 

The final selection of the indicator sets proved to be the most difficult and time

consuming part of the framework test. This is in part due to the continuing dialectic 

relationship with the analysis in Chapter 7. It was difficult to think about Bossel's and· 

Max-Neefs frameworks, the differences between them already identified in Chapter 6, 

the continuing analysis in Chapter 7, the local trends and problems and how they related 

to the total system, as well as a range of possible indicators and their desirable nature. 

However, this thinking process is the most important part of the analysis, not the indicator 

sets finally decided upon. A great deal of the background material in Chapters 2 to 5 was 

used in the thinking process, of which the indicator sets are the result, but it is not ( and 

can not easily be) explicitly shown. However, the analysis in this chapter answered the 

thesis's second question: Bossel's framework does not need to be adjusted to find 

adequate indicators of social systems for a goal of sustainable development. 

As mentioned in section 8.3, the goal for this chapter is not to define workable and 

quantified indicator sets. If the viability of Christchurch City social systems was assessed 

(through quantification), the results would be largely meaningless as no public 

participation has been involved in the indicator selection. The results would be based on 
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my own subjectivity, that is, background, values and limited knowledge and experience, 

and therefore biased. However, selecting possible indicator sets is not meaningless, as 

they can be further subject to public comment towards defining a working set. Bossel 

(1999, p.93) suggests that "ideally, indicator sets should initially be developed without 

reference to available data sets", which has been done in this chapter. For the next step of 

quantifying indicator assessment, Bossel (1999, p.67) suggests that available data should 

be used as much as possible "but the available data should not determine the indicator 

selection". Every effort should be made to retain the chosen indicators even though data 

may not be presently available. 

As outlined in section 4.1. 1, "essential information about system viability and 

performance is contained in (1) tlie states (stocks) and (2) the rates of change (flows) of a 

system" (Bossel, 1999, p.23). Most of the final indicators selected represent system states 

as they were considered to be the most appropriate. However, any of the state indicators 

could also be converted into rate indicators. These are important for determining not only 

the rate of change but also the direction of change: are we getting better or worse with 

respect to sustainability? However, quantifiable rate indicators cannot be calculated.until 

time series data is available. Also, Biesiot indicators were not defined as quantified data 

was unavailable. 

As outlined in section 8.4, the indicator selection does not cover the long viability chain 

of, for example, individual person, family, neighbourhood, community, and larger social 

system. A problem with ignoring this viability chain is that Christchurch is not 

homogenous. Significant disparities exist, such as areas characterised by low income, 

and high crime and poverty. Jameison ( 1998, pp.2-3) identifies "a concentration of 

people experiencing multiple forms of hardship in: inner city east, southern belt 

(Sydenham and Addington), eastern suburbs (Aranui, Wainoni and Avondale), 

Bishopdale and Casebrook, Bryndwr and Aorangi, St. Albans, Homby and Hei Hei". For 

the purpose of assessing actual social system viability, the 'recursive scheme' could be 

applied to more specific areas of Christchurch, as some areas may be spatial 'weakest 

links' in the social system. 

No matter what working indicator sets are selected, there needs to be periodic revision to 

deal with changing situations. The selection regime needs to be flexible and ready to 

adapt to new challenges. In addition, indicator emphasis will change during the (self

organisational) development cycle (see section 3.5.2). Bossel suggests that during 

'renewal and growth' (phase 1) emphasis on EFFECTIVENESS and FREEDOM OF 

ACTION is required, during 'conservation' (phase 2) SECURITY should be emphasised, 
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during 'deterioration and creative destruction' (phase 3) emphasis on EXISTENCE and 

COEXISTENCE is required, and during 'innovation' (phase 4) ADAI~TABILITY 

emphasis is required. 

,•!• 

Can the current phase of the development cycle be identified for Christchurch City's 

social system? There is currently low population growth although individualistic values 

appear dominant. Widening socio-economic gaps imply that the well off are secure while 

others are concentrating on subsistence. Economic growth is still sought ·after although 

many goods and services produced are not those most needed. All this could imply that 

'conservation' (phase 2) is currently the dominant trend, although significant elements of 

phases 1 and 3 exist. From this brief look at the development cycle it could be assumed 

that adaptability should be emphasised in order to creatively change to a more suitable 

( due to environmental change) method of development while avoiding negative 

deterioration. 

The analysis in this thesis is effectively vindicating the reclassification of_,Max-Neefs 
;,:, 

human needs into the categories of Bosse!' s basic orientors but only for the goal of 

finding indicators. As discussed in section 6.4.2, Max-Neef says "undoubtedly, there are 

many ways in which needs may be classified" (p.29). Furthermore, "for the purposes of. 

development, a multi-dimensional taxonomy which establishes a clear-cut difference 

between needs and satisfiers is a useful and feasible tool" (p.29). In addition, any 

reclassification of needs must abide by Max-Neefs five conditions. The classification 

must: 

1. be understandable - needs must be easily recognisable and identifiable as one's own.· 

2. combine scope with specificity - needs must be limited in number, be clearly and 

simply labelled and incorporate any fundamental need felt. 

3. be operational - one or more needs must appear as a target for any conceivable 

satisfier: "the classification should allow for an analysis of the relationship between 

needs and the way in which they are satisfied" (p.29). 

4. be critical - needs must be detected for which no satisfiers exist and satisfiers that 

inhibit the actualisation of needs must be identified and restrained. 

5. be propositional - should work as a trigger to generate comprehensive and synergic 

satisfiers where inadequacies in the relationship between existing satisfiers and needs 

exist. 

At this point it is useful to look again at the goals of the two authors' works (section 

6.4.1 ). Bossel' s framework aims to aid the selection of indicator sets for sustainable 

development. Human Scale Development is a contribution to developmental discourse to 
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reorient development through the satisfaction of fundamental human needs. The analysis 

in this thesis has not found fault with Bessel's framework to find sustainable development 

indicators for social systems. However, his framework as outlined in Indicators for 

Sustainable Development: Theory, Method, Applications, does not adhere to many of 

Max-Neef's five needs classification criteria (outlined above). This is mainly due to the 

nature of indicators, namely, being representative of complex situations and being 

necessarily limited in number to be useful. 

During the analysis in this thesis, Max-Neef's framework has been extremely useful for 

critically analysing my own life through a continuing subjective dialectic relationship 

between needs and satisfiers. This insight is not forthcoming from Bessel's framework. 

Therefore, retaining Max-Neefs-needs classification criteria, particularly allowing for 

analysis of the relationship between needs and satisfiers and identifying destroyers and 

synergic satisfiers, is very important. His 'existential needs' categories that are related to 

structures are essential to show the needs/satisfiers dialecticism. Max-Neef's framework 

is very useful and has much to offer the analysis of human development. However, as 

shown in section 7.3.2, the existential needs categories cannot be used for indicators. In 

addition, for the goal of finding social indicator sets for a goal of sustainable 

deveiopment, Bossei; s framework is exceilent. There is room for both frameworks in 

helping to guide development: Bessel's for the overall goal of sustainable development 

and tracking viability of all the essential subsystems of.the total system, and Max-Neef's 

for critical analysis of human well-being; 

It must be noted that this thesis has only compared Bessel's framework in the social 

context with one other framework, namely, Max-Neefs. There are undoubtedly other 

frameworks that could add to this analysis and may offer improvements to Bessel's 

framework. In addition, the limitations of both these frameworks must be acknowledged. 

They both acknowledge all the complexities of 'reality' and attempt to find meaningful 

ways to guide 'reality' for improvement while being open to feedback and new 

information. 

For Bossel's (or Max-Neefs) framework to be used to help guide policy decisions in 

'reality', an in-depth critical analysis such as attempted in this thesis is not required. 

Putting a framework into practice is not an intellectual exercise but rather has to accept 

reality and all its uncertainty. It needs to be broadly understood, epistemologically sound, 

defensible and applicable. This thesis shows that in the human context Bosse!' s 

framework is all of these. 
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8.6 Conclusion 

The conclusion for this chapter completes the thesis's aims. Bossel's framework does not 

n~ed to be adjusted to find adequate indicators of social systems for sustainable 

development. However, to aid the development process through a critical analysis of 

human well-being, Max-Neefs framework is still extremely useful. It also must be noted 

that this analysis has only compared Bossel's framework with Max-Neefs. A 

comparative analysis with a different framework may show different results. 

167 



168 



9. Conclusion 

9.1 Thesis scope and thesis questions 

This thesis is a contribution to methods of conceptualising the current environmental and 

social problems dominating the world, and helping direct developmental paths to lead to a 

better world for all. Two frameworks (Bosse!, 1999; Max-Neef, 1991) have been 

analysed in a comparati_ve fashion to determine the degree of synergy or interrelationship 

between them, in the human context. 

Using Bossel's framework as a starting point, two thesis questions were identified to 

identify possible areas where Bossel's framework may be lacking with respect to Max

Neef"s. These are: 

1. Does the human context of Bosse!' s generic systems framework for sustainable 

development include all the fundamental human needs in Max-Neefs framework? 

2. Does Bosse! 's framework need to be adjusted (with respect to Max-Neefs) to find 

adequate indicators of social systems for sustainable development? If so what are the 

required adjustments? 

9.2 Understanding gained 

The background research required to answer these thesis questions (Chapters 2 to 5) has 

yielded the following understanding. 

• Firstly, the term 'sustainable development' is inherently vague and often 

misunderstood but it does incorporate many grounded principles. In essence. it is an 

ethical guiding principle for current and future action. 

• Secondly, 'systems thinking' is a very useful 'tool' for conceptualising complex 

problems. Some important characteristics and behaviour of social systems are 

identified, such as the explicit encouragement of diversity required for the viability of 

·emergent complex systems'. 

• Thirdly, human well-being or quality of life appears to be best analysed through the 

satisfaction of underlying human needs. The 'good society' incorporates justice and 
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freedom to promote the well-being of all its members, present and future. Ethics are 

an essential guide for individual, societal and global well-being, and hence the 'good 

society' and 'sustainable development' are one and the same. 

The analysis carried out in Chapters 6 is built on in Chapters 7 and 8 to yield answers to 

the thesis questions. Chapter 6 enabled the following understanding to be gained. 

• Firstly, the contextual analysis shows that Max-Neef s framework fits within a 

sustainable development context · and is consistent with complex systems 

characteristics and behaviour. 

• Secondly, the specific analysis shows that in general Bossel's orientors are generic 

and in the human context are the same as Max-Neef's universal needs. 

• Thirdly, the comparison of specific categories of orientors with needs (for example, 

EXISTENCE with subsistence) shows some differences between them. 

As many of the need (or orientor) satisfiers utilised are synergic, and the fulfilment of 

various needs (or orientors) is interrelated and interactive, some of the orientors and needs 

appear to overlap in more ways than Bassel suggests. As Max-Neef points out, this is in 

part due to understanding orientors and needs through satisfiers, which take different 

forms (for example, synergic, singular, inhibiting, pseudo and destroying). The different 

nature of various satisfiers, their inherent subjectivity, and their continual and changing 

relationship with needs (or orientors), makes the category boundaries necessarily blurred 

and also changing. 

9.3 Thesis questions answered 

1. The first thesis question is answered in Chapter 7. Consideration of the analysis in 

Chapter 6 shows that the human context of Bossel's generic systems framework for 

sustainable development appears to include all the fundamental human needs in Max

Neefs framework. Therefore, the overall scope of Bossel's framework appears wide 

enough to define adequate social indicators for a goal for sustainable development. 

In addition, some further findings were obtained in Chapter 7. The overall scope of 

Bossel's framework accommodates any human need in Max-Neefs framework, but also 

the needs of future generations and other systems (such as the natural environment) in an 

explicit and more comprehensive and structured fashion. Max-Neef s subsistence need 

does not match Bossel's EXISTENCE orientor as Bosse! suggests but instead matches 

with the EFFECTIVENESS orientor (along with understanding and idleness). Further 
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analysis yielded that Max-Neef s identity need can be largely explained as an emergent 

complex system need, at least more so than affection, and therefore may be more 

important for determining PSYCHOLOGICAL NEEDS indicators. 

2. The second thesis question is answered in Chapter 8 by attempting to find social 

indicator sets for the particular locality of Christchurch City. The process of using the 

insight gained during the thesis and applying it to Christchurch City is the most 

important part of this chapter, not the indicator sets finally selected. This thinking 

process shows that Bossel's framework does not need to be adjusted to find adequate 

indicators of social systems for a goal of sustainable development. 

9.4 Further comments 

This thesis has compared only two frameworks, although they both acknowledge all the 

complexities of 'reality' and attempt to find meaningful ways to guide .. _,'reality' for 

improvement. While these frameworks are very useful they in no way propose a 

'solution'. They are both open to feedback, and new information would undoubtedly be 

gained from analysis using other frameworks. 

However, I believe that both frameworks are useful in helping to guide development. 

Bossel's framework is important for comprehensively showing the interactions between 

the human, support and natural systems. Any action can result in 'development' only if 

each essential subsystem maintains (or improves) its viability and contributes to the 

su~tainability of the total system. On the other hand, Max-Neefs framework enables a 

critical analysis of human well-being, the anthropocentric goal of sustainable 

development, and shows that the actualisation or experiencing of underlying human needs 

should be the 'motor of development'. Using these frameworks in 'reality' is not an 

intellectual exercise; they need to be broadly understood, epistemologically sound, 

defensible and applicable. This thesis concludes that in the human context Bassel' s 

framework satisfies these conditions. 

Therefore, the next step in New Zealand 1s to communicate these concepts and 

frameworks to people in leverage positions in society, that is, in local and national 

government. Hopefully, a critical analysis of satisfiers to minimise 'destroyers'. 'pseudo

satisfiers' and 'inhibiting satisfiers', while maintaining the viability of all essential 

subsystems to contribute to total system sustainability, will help to create a better world 

for all. 
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