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Abstract

This study chdlenges existing dogma of economists and environmentaists with afinding
that sustainable consumption in industrid societies is impossible within standard models
of growth because the approaches that are being taken to investments (in new
technologies) are linked with and dependent on increased consumption as a requirement
of innovation and as part of ideology in societies. Though dight reductions of resource
consumption ae beng reported in some societies that have high environmenta
sandards, existing high levels of consumption in these industrid societies ill continue
to overshoot the biocgpacity of the earth and technologica policies are linked with the
cause of the problem rather than with the solution. This speed and rate of reductionsin
consumption that new technologies bring is not sufficient to ensure the possbility of
sugtainability on the planet. These countries are locked into a Stuation tha cannot be
changed because certain ideologies of “infinite” economic growth coupled with the
realities of current production practices and political choices currently prevent it to do so.

The study examines existing internationa data, offers a case study of innovation-
consumption in Sveden and Denmark, offers thought experiments on socid change
pathways, and presents a preliminary model of a sustainable technological society.

A radica change in thinking and in policy gpoproaches appears to be needed in order to
continue technologica advances within the biocagpacity of the earth (and accessible near-
earth resources). The author offers policy recommendations to governments to replace
Minigtries of Trade and generate new planning agencies and systems of measuring links
between technology and consumption. It dso advises researchers, non-governmental
organisations, civil society and socid thinkers to reorient ideologies and the gods of
society and technology towards uneconomic motivations;, a mgor globa culture change,
different from the gpproaches currently offered by those who cdl for “sustaingble
growth” or even “sustainable development”.
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Executive Summary

While other studies have begun with an untested assumption that technologies are part
of the solutions to the current globad environmenta degradation and can be used to
minimize consumption, this study examines the relationships between technology and
consumption, and technology and production to test that assumption, by modeing
relationships between consumption and technologicd innovation. Other key factors
included in the model tested are life satisfaction, life expectancy and social equity.

The problem tha the study tries to address is that there exists an gpparent
incompatibility of sustainable consumption and technologica progress in industrid
societies. The paradox of science and technologicd progress in contributing to human
progress and curtaling environmentd degradation and resource depletion is most
noticeable in technological societies.

The study examines whether sustainable consumption in technologicdly innovative
societies is possble, and if so, a what cost to equity and to humanistic development and
satisfaction by looking a patterns of development of existing and extinct societies, and
developing a test mode for socid change that would achieve sugtainability in a
technologica society. The gpproach to modding is one of thought experiments to
explore the paths of development that industrial societies are following and to briefly test
the hypothetica paths that can be generated as modes of potentid change towards
sustainability against existing historical examples. A preliminary hypothesis reached from
this study is whether there are multiple paths or whether there is asingle and constrained
pah tha prevents full human development within the ecologica limits in human
societies.

The purpose and objective of the study is to find the optima path to sustainability in
technologica societies. The am of the study is to contribute to the understanding of the
relaionships between technologica innovations and resource demands in the complex
matrix of dependable culturd features and various qudities of sustainability in an
industrid society. Never before there be a mode developed tha reflects the existing
paterns of development and predicts the dynamics and trgectories of these paternsin
technological societies with respect to resource consumption and innovation. Therefore
the mgor am of this research is to develop models of the “best” cases or “ided” types
of sustainable technological societies, both existing and imagined, with policy suggestions
on how to maintain or achieve these.

In a search of the environmentd policy literature, the environmenta economics
literature, and some work in related socid sciences, there is no existing scientific theory
in the area of consumption, technologicd change and sustainability to be proven or
disproven by the research and no specific models by authors that this researcher has
been able to find. What the literature contains are several untested assumptions that then
form the basis of other work. The literature review is therefore a survey of different
“philosophies” tha underlie various disciplines touching on the questions of
productivity, innovation, sustainability, and the “good society.” These range from
ecologica perspective, psychologicd works, and culturd anaysis to economics theories
and technologica innovation theories. To discover the factors influencing individua and
collective choices and preferences, the study examines awide range of cross-disciplinary
research works offering various theories on how socid preferences are determined and
influenced in certain environmenta contexts, capturing the most relevant discussions
regarding to consumption and production.
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This study employed a wide range of methods to identify factors determining societd
patterns of development and to develop hypothetical models of such patterns. This study
firgtly carried out an examination of the range of societies that exist and ther current
choices by using static analysis of the patterns. The examination of the data was also used
to suggest whether or not there are “pahs’ of development, the counties in which
preferences can move adong a path; and if so, how many different paths there may be.
Thiswas done by using dynamic analysis, suggesting atime dimension.

+  The study uses data from United Nations database, Globd Footprint Network,
New Economics Foundation, Globa Innovation Scoreboard, OECD datistics
and other nationa satistics sources, asking questions of the data tha other
researchers have ignored.

. Internationa data are used to preiminarily explore the linkages between
consumption, innovation and social preferences by quantitative modeling. Static
and dynamic “patterns” or “paths” of choices are examined to understand the
linkages and corrdaions between these factors and variables. The static mode
using current internationa data reveds five paterns of societd choices for
exising societies. When placed in a dynamic modd accompanied with a
historica perspective, there are at least eight archetypd paths of development
that are identified in the study for extinct, existing and visionary ideal societies.

+  Thetheoreticd models are then tested for comparison of choice in Sveden and
Denmark, two societies in similar environments.

Using the method of thought experiments and path andysis of socid choice, this study
suggests that in order for a society to be able to move towards the ided type, diminating
military industry and transforming the war economy into pesce economy would
significantly reduce the high levels of consumption in industrial societies. The constraints
to a trangtion for industrid societies may include their current ideology of infinite
economic growth and the long-lasting assumption and belief in a postive correation
between increased income and life satisfaction, as well as the current political choices
amongst political parties.

The discussion that this study brings about is a discusson on a modd for trangtion to
the “ided” innovative society. Innovative capacity of individuads and cultures cannot be
best measured as ther cgpacity to economicdly outperform others as the current
innovation indices do now, but raher be measured by ther ability to use ther
innovativeness to reach culturally tailored sustainability.

The principa finding of the study is that sustainable consumption in industrial
societies is impossible within standard models of growth because the approaches
that are being taken to investments in growth (in new technologies) are linked
with and dependent on increased consumption as a requirement of innovation
and as part of ideology in society. I ndustrial countries are locked into a situation
that may be able to change but certain ideologies of continued and “nfinite”
economic growth in the realities of production and of the political choices
currently prevent them to do so.
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From andysing the various sets of internaiond data, the study has identified four main
patterns of development for existing societies, two for other societies that exist but are
not included in the database of the study, one patern of the extinct empires and the
“visonary ided” archetype of society.

*

Pattern 1 — Hollow development: High innovation performance, high levels of
consumption, high satisfaction with life, least diparity in income contribution,
and high average life expectancy;

Pattern 2 — Traditiond stagnant: Low innovation performance, low levels of
consumption, high disparity in income/ wedth distribution; medium long lives,
and dissatisfaction with life;

Pattern 3 — Exploring or Receding: Medium innovation performance, medium
levels of consumption, low or medium low disparity in income/ wedth
distribution, medium or good long lives; quite satisfied with life;

Pattern 4 — Explosive consumptive: High innovation performance, extreme
high levels of consumption, high disparity in income/ wedth digtribution; high
average life expectancy and satisfaction with life;

Pattern 5 — Traditiond egditarian: Low innovation performance, low levels of
consumption, low disparity in income/ wedth distribution, medium long lives
and satisfaction with life;

Patitern 6 — Ungtable empires (ancient civilizations, extinct — and this is the
phase 2 of the pattern 4 societies): High innovation performance, extreme high
level of consumption, high disparity of wealth distribution, short life expectancy
and satisfaction with life;

Pattern 7 — Visionary ideal (non-existence on planet Earth in 21% century): High
innovation performance, sustanable levels of consumption, equity in
income/wealth distribution, good and long lives, and satisfied with life; and

Pattern 8 — Crigs kingdom (not in the database but existent in redity, eg.
Myanmar, Zare, Haiti): Low innovation performance, low/ high levels of
consumption, high disparity of wedth distribution, short life expectancy and
dissatisfaction with life.

For the testing of hypotheses for Denmark and Sweden, the main findings are below:

Saticdly, the two societies gppear to have very smilar choices with regard to
socid preferences, i.e. wefare benefits and socid policies in a universa welfare
sate modd (which reflects in decisons on ensuring a least disparity in income
and wedth distribution, a high level of satisfaction with life and good hedth
conditions as abasis for high average life expectancy).

The two societies dso have rather smilar perspectives toward the roles of
innovations toward sustainability — an emphasis on economic motiveations for
technologica innovations. Although there gopears a smdl divergence in the
dynamics and trgectories of development between these two societies, whether
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these two societies are diverging into two different paths toward development is
not addressed yet in this study.

. Technology-dependent economies require high concentration of resources not
only because incressed consumption is a regquirement for continuous
innovations but also due to increasing trade activities.

- Internationdization of innovations under the globaization scenario reinforces
the positive feed back loop of innovation and consumption.

. Market orientation of innovation policy may hamper sustainability solutions.

- Military industry that is competing for competitive advantages in exporting war
material is actually aplayer that would keep consumption increasing.

The study offers the following recommendations for research and policy with regard to
“gearing” societies toward “Good” Societies.

+  Mission Changes for Governments: Given that sustainable consumption in
technologicdly innovative societies is possble only when technologicd
development is directed toward planned consumption and production,
governments need to measure the levels of consumption (Gross Domestic
Consumption) againgt their nationd resource base (reflected in the nationd
bdance sheet) rather than seeking ways to measure how much the country can
produce more effectively and efficiently. Competition for a market niche and
increased market share in the globd marketplace cannot be an appropriate
method to seek for a best technologicd solution to ded with the
overconsumption problem and resource depletion. Ministries and nationd
agencies that promote trade should be replaced by another planning agencies
that gpproach to promote innovations and technologies on the bass of
baancing nationa assets rather than seeking out resources outside the nationa
boundaries to meet domestic needs and boost infinite growth. There is dso a
need to have a Gross Domestic Consumption (GDC) and to start using it in
place of Gross Domestic Product (GDP) to monitor and measure national asset
balance.

+ An Expanded Agenda for Environmental Economists: A different
direction of research needs to be done with the economic equation of Gross
Domegtic Product (GDP) in which an increase in other “investment” would be
factored in the equation to make the society better off in the future, not only
incresse in private consumption. Further research aso needs to be donein the
aress of nationd security and globd threats to nationd security with regard to
resource exploitation both from multinationd corporations and military
aggressive agents and within nationa powerful parties and organisations. The
correlations between consumption and other factors such as life expectancy and
broader defined innovation aso need to be further studied.
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Toxic Omissions and Cancerous Growths:
Addressing the Unexamined Assumption of Sustainable Consumption in Technologically Innovative Societies

1 Introduction

1.1 Problem statement: The Apparent Incompatibility of Sustainable
Consumption and Technological Progress in Industrial Societies

The long-neglected factor in the consumption-production equation within the environmentd
limitsisthe value of social investment for future benefits and human development, an increase
of which has an egud impact as does consumption factor to changes in Gross Domestic
Product (GDP) that has been widely criticized as a fdse measure of human well-being and
humankind progress. In sustainability discourse, the focus has been shifted in between two
sdes of the eguation, namely consumption and production, without further understanding
about how choices are collectivdly made in a society and without any atempts to explain the
existing paths of development that modern societies, their trajectories and how societies would
make a better choice in terms of sustainability. Choices that a society would make over its
priority list of what to be invested are however largely ignored, thus merit further study.

The paradox of science and technologica progress is a modern phenomenon in our time
when most of achievements in human progress have been made possible thanks to scientific
and technologica improvements and a the same time when the scae and magnitude of the
current environmentd problems is caused largely by the same source of progress —
technol ogies are the source and origin of sustainability deficit. Adding more to that, devel oped
countries are now facing adilemmain which despite of increasing economic growth (GDP per
capita), people are not getting happier or their standard of living is no longer improved (Ayres,
1996). For less developed countries, a dilemmathat are being faced is however that the further
they are “forced” to integrate into the globdization process and free trade market, the more
they would need to develop ther technologicd capacities in a certain biased technologies as a
self-defense method since they have reasons to fear of ther resources esten up quickly by
others.

For the current environmentd problems, it is the scde, the magnitude and the dimension of
environmenta problems that are basicaly the concern. It is both the physicd scde and the
scale of a broader socid implication (Naiona Academy of Engineering, 1996). But from the
sustainability perspective in the history of human civilization, the sustainability question of a
society has not been only something to do with the scale of itsimpacts on its environment and
resources, as Jared Diamond (1992, 1994) in his Collapse has suggested: the reationship
between ancient peoples and their naturd environments were not generdly sustainable. Then
the question now becomes as to whether modern societies with technologies would be vigble
inthe long run?

Although the issue of sustainable production and consumption has gradudly entered policy
agenda of governments and internationa organisations, and has been promoted by a wide-
range of multi-disciplinary research ingtitutes and non-governmenta organisations (NGOS),
the focus of efforts has been on changing unsustainable paterns of production and
consumption, and on producing and consuming differently, rather than on producing and
consuming less, overdl. The crude message from the debates on Sustainable Consumption and
Production seems that developing countries <till need to consume more and developed
countries need to consume differently, only. Initiatives of “producing and consuming
differently” like adoption of eco-efficiency improvements and greening markets from the
production side, and advocacy of green consumerism and service sharing systems on the
consumption side, are in fact indggnificant in reducing the destructive aggregate environmenta
impacts of increasing consumption (Alfredsson, 2004). Technologicd efficiency gains are not
currently able to catch up with increasing resource consumption (Durning, 1992; Mont &
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Plepys, 2007; Wackernagel & Rees, 1996), not driven only by consumerism lifestyles but aso
by imbedded preferences of choice of people towards a desred society. These merdy
postpone a problem of globa overconsumption of resources rather than seek to resolve the
red underlying problem of “over”-consumption; the problem of consumption, itsdlf, and
create a fase sense of complacency. The United Nations Environment Programme (UNEP)
daes the problem succinctly.: Governments and internaiond organisations define
“sugtainable consumption” as “consuming differently, consuming efficiently, but not
consuming less> (UNEP/CDG, 2000). This stand on sustanable production and
consumption debates has a root in an untested presumption that technological progress would
bring aout sufficient improvement of resource and energy efficiency and productivity to
maintain the current levels of consumption of industria countries without jeopardizing its
sugtainability. Thus, so far, technologicd subsistence — technology considered as the maor
factor of consumption change, appears to be a choice widdly accepted in the mainstream
agenda of sustainable production and consumption.

Even when consumption paterns are largely advocated to be subject for change in order to
achieve sugtainability, societies face the problem of determining sustainable consumption
paterns and sufficient levels (Brown & Cameron, 2000). Most policies on sustainable
consumption and production seem to avoid the question of which levels of consumption (and
production) are sustainable, but only focus on the patterns of consumption (look up at dl the
programmes and frameworks put forward by OECD, UNEP, UNDESA, UNCHS etc. from
1995-2003 in (Fuchs & Lorek, 2005). The question has been partly avoided due to the fact that
it is difficult to define a sufficient level of consumption as a collective decision determined to
achieve full human devel opment.

There are however few studies on the dynamics and patterns of collective behaviours of a
society or culture and the impact of consumption choices on the survivd and progress of a
society. There have been an increasing number of multi-disciplinary research studies of
paterns of consumer behaviours from economic, psychologica, culturad and ecologicd
perspectives, but only from individua behaviours. Policy-oriented studies have aso looked at
behaviour patterns and responses a the level of individuas and their implications for policies
of sustainable consumption. However, collective choices are dl about socid decisons and
choices towards collective goods tha are defined broadly covering al naturd resources and
ecologica services that are vitd for the subsistence of life on Earth. Public policies on how to
sustainably use naturd resources and wha responses a society should make to react to a
changing environment reflect and shape collective choices over time.

There are few research works on other models of consumption in relation to various qudities
of sugtanability that a society wants to achieve (there ae s0 fa MacNeef’s moded of
consumption (GDP growth) and human wel-being, and the New Economics Foundation
(NEF)’s work examining the relationship between ecologicd footprint and qudity of life)
There is aneed to develop models that take other aspects of sustainability into consideration,
while understanding how to reduce resource consumption coupled with the need to maintain a
high quality of lifein an innovative and creative society.

1.2 Purpose and objective: Finding the optimal path to sustainability in
technological societies

The purpose of this study is to understand the relaionship between different factors and

variables that determine and have influence on patterns and levels of resource consumption in

industria societies. The factors contributing to the levels of resource consumption in the

complex matrix of dependable culturd features and various qudities of sustainability in a

society are also asignificant and important goal for this study.
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The study aims to:

. Deveop atheoreticd modd that reflects the interactions anong consumption leve,
socia equality and innovation;

. ldentify possible factors contributing to a society that attains socid equdlity, high
innovativeness and sustainabl e resource consumption.

. Deveop modds of the “best” cases or “ided types’ of sustainable technologica
societies, both existing and imaginary, with policy suggestions on how to maintain or
achieve these.

1.3 Research questions
The primary question of thisstudy is:

Is sustainable consumption of resources possible in a technologically
innovative society; if so, how can it be achieved and at what cost to equity,
humanistic development and satisfaction?

The question is significantly different to the questions frequently asked in previous studies on
sustainable consumption and production, and sustainability in various ways. The question
deals with the rebound effects of re-consuming efficiency gains, the chalenge of changing
consumption patterns and untying consumer lock-ins; al of which are perceived as challenging
for organisationa and system changes. For the rebound effects of re-consuming efficiency
gains achieved by scientific and technologica progress, the current research tackles the issue
with areverse goproach regarding the relaionship between technica improvement, consumer
behaviours and consumer psychology. Widely acknowledged explanation for the rebound
effects is on consumer psychologica response as a result of individuas maximizing ether
utility of goods and services or their comfort and convenience (deliberately or not) or
maximizing both. The question of this study is redly a question as to whether increasing
consumption is the stimuli for technologicd progress and vice versa, whether technologica
improvements lock our society in the “only” choice of increasng production and
consumption or free ourselves from the vicious circle of materialistic consumption.

For resource economists, the question can be posed in the standard formulas and equations
that are used by economists in examining government accounts. Prior to the work of
environmental economists, most economists simply measured progress on the basis of
increased production and consumption, viewing both as gods to be maximized. They wrongly
assumed that there were no congtraints on resources and avoided the kind of accounting that
al businesses use as measures of their sustainability; the need to increase their tota “assets” as
ameasure of wealth and not just to increase production and consumption (income) while their
assats (and public assets to which they were given access or license to exploit without having
to compensate ther vaue) were depleted. Resource economists have now sought to bring
traditiond economigts into the red world by placing smplistic income and consumption
measures within the framework of nationd “baance sheets” such tha incressed “nationd
income” (“Y”) actualy increases or maintainstotd national assets, including national resources
and other forms of productive and consumptive values.

The standard equation that economists have used to measure “nationa income” (“Y”)
contains measures of private “consumption” (“C”), “public and private investment” (“I””), and
“public/ government expenditure” (“G”) that resource economists have been supplementing
with resource depletion and depreciation messures in the framework of nationa baance
sheets. However, there has ill been little effort by (environmental) economists to ask more
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fundamenta questions about whether public and private investment can reduce private
consumption in ways that will dlow reaching a sustainable bdance of a country’s resource
base.

This study takes the simplistic equation that economists have used:
Y=C+G+I

It asks fundamentad questions about the different kinds and segments of private and public
consumption (C and G) and the rdaionships that exist between different kinds of
investments to achieve innovations and efficiency, with these different kinds of consumption.

In fact, aggregate private consumption, “C”, redly conssts of three different kinds of
aggregate consumption:  Consumption for basic needs of an individuad (“Cyienance )
consumption for enjoyment and recreation (“Ceyoymer”); @nd consumption for extending life
and hedth (“Clie owenson)- Each of these forms of aggregate consumption consists of a
demand component and an efficiency factor, and is aso dependent on population to cdculate

the aggregate.
C = CMaintenanoe + CEnjoyment + CLifeextension

Smilarly, investments can padle these categories. Aggregate investment, “l”, includes
exigting productive investments to maintain current outputs in existing technology (“lI,,”), as
well as investments in research and development (“innovation”) that can ether generate new
products to meet new needs or can reduce overdl consumption in different categories by
increasing efficiencies. Some of the various segments of investment can be represented as
follows.

I = IM + (leMa\intenance + IeEnjoyment + Iq_ifeextension)

n Whl Ch IINNOVATION = (IeMaintenance + IeEnjoyment + IeLifeextension)

The question that is new in this thesis is not only about the choices that different industrid
societies make in these different consumption and investment categories, but about the
relaionships that exist between the different subcategories and whether those relationships
actually prevent balancing of the equation. Among the key questions, for example, are whether
consumption for enjoyment and recreation (“Cgo,men”) IS @ function of investment spending
for different productive efficiencies.

CEnjoyment = f(l Innovation)?

In other words, “Do workers and the public in an industrid society need to be compensated
with particular amounts of recregtiond consumption in order to be induced to innovate?’ Is
the factor, f, smdler than the efficiency benefit, or does the atempt a innovation smply
throw the national account balance sheet into disequilibria?

Assuming that behaviord incentives are not fixed, this question is aso about choices of vaues
and trade-offs, if any ever there are such trade-offs, that a certain society would have to make
when weighing being innovative, technologicaly, in order to increase chances for humanity to
be viable as a species in the universe, with other goals for humanistic development in order for
humanity to be equdly viable as a happy species on the Earth. To the extent of examining the
role of science and technologica progress in contributing to a viable and sustainable human
society, the research question of this study is somewhat close to the question tha Robert
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Ayres (1996) asked in one of his works. “To wha extent is increasing human wefare
dtributable to science and technologicd progress rather than to economic growth” (Ayres,
1996)?

The answers to the following sub-questions questions would help shed light on the man
research question:

. Isthere aunique “path” of development for dl industrid societies? If so, how does
this “path” look like?

. Wha ae the possble contributing factors, in the context of sustainability, to the
increase of resource consumption in technological societies?

. What factors can possibly be changed without jeopardizing a “reasonable” — that is,
difficult to define - level of continued technological growth?

Note tha there are dso different opinions on what the necessary or reasonable level or
“sugtainable” leve of technologica growth isthat dlows a society to be continudly innoveative
and tha will be a arate sufficient to protect human civilization from the possible sources of
NON-human thresets to live on the planet and/ or to future spread of humans off the planet.
This rate does not yet seem to have been estimated by scientists though there are predictions
that viable independent human civilizations need to be established off the planet within the
next 10,000 years. The “reasonable” leve of technologicd growth may be the level a which
the aggregate maerid and energy throughputs generated by societies as induced by
technologies stay within the “safe zone” tha does not reach beyond threshold point or
spectrum that leads to a breakdown of the eco-systems? But whether this “reasonable” level of
technologica growth, as speculated here, is sufficient enough for human civilization to
increase its chances of being viable on the planet?

. [Wha ae the potentid kinds of societies possible with technologica growth which
alows for experimentation and diversity of human innovations in other spheres than
technology and what are their resource needs?]

This question is speculative and may not be answered in the context of this study, but it is
important to keep in mind tha the goa of human development that this study takes as an
assumption of qudity of life and exisence is not just sustainability in a sngular form of
existence, but afull expression of human potential and choice.

An important question that this paper will not address since it is outsde the scope but that
should be teken into condderetion is the following. Most of the ecologicdly sustainable
societies on earth are societies with low levels of technology and who are threetened by the
societies that are the focus of this study — those that are developing new technology. By a
consstent definition of “sustainability”, the “ecologicdly sustainable societies” are not, in fact,
ultimately sustainable since the earth has a limited lifespan and is aso subject to increasing
risks, both of human and non-human origin. Human societies will ultimately have to leave the
eath and exit dsewhere or in complex linkages of planetary or atificidly crested
environments. The question of preserving these low technology societiesis NOT only amoral
one but may dso be linked fundamentdly with the sustainability of technologica societies
since the human vdue of protecting human culturd diversity and the right of human choice
may be essentid to the surviva of technologicadly developed and advancing societies. This
paper will focus on the technologicdly developing societies but does not neglect the
importance of non-technologica societies and ther rights, as well as their existence as models
of sustainability, though they are not “sustainable” in the strict definition of the word.
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1.4 Scope and limitations

1.4.1 Scope: The first small step on a new field of enquiry

The research question of this thess is, admittedly, a question not only big enough for a
doctord dissertation, but redly that of a lifetime of work, and more that can probably be
answered by one person. The god of this thess is to begin framing the research and to
answer some preiminary questions with some data that can point the way to future work and
more definitive answers.

The theoreticd mode is developed based on secondary data for twenty-five countries
covering four continents. These are the countries whose capacities on innovation, or
economic competitiveness are indexed by the Globa Innovation Scoreboard. They include
highly industridized countries in Northern Europe, North America, Asia-Pacific and other
industridizing countries in Ada, Latin America and Africa Socid equdlity, qudity of life and
consumption levels of these countries together with ther technologica innovation
performance are dso covered in this study. To a limited atempt, other forms of human
expressions and creativity are also touched upon in the analysis and discussion.

Although the time dimension is important for this type of study focusing on identifying and
coding development “paths”, patterns of socid choices and socid preferences, this study
covers only the current time, ten-fifteen years, for the data andysis. But the vison of
sustainability of humankind on earth, which is the mgor concern in this study, is for 10,000
years.

For the case studies, testing the model and hypotheses, the study is focused on Sveden and
Denmark.

1.4.2 Data limitations

Given the breadth of the question asked in this research and the early and rough data sets that
are avalable to reach to some answers, part of the goproach of thisthesisis the gpplication of
scientific “intuition” to very rough data In undeveloped scientific fields, such intuition in
looking for ways to better specify relaionships and daa is part of the process of opening the
field to more specific, “scientific” examinations that may follow.

The examination of the datain developing models of interactions among different factors - In
the dynamic andysis for a time dimension suggestion of development “paths’, data has not
been collected or processed yet for historical analysisand it isonly possible to make suggestive
interpretations of trgjectories of social choices over time.

All the indicators and measures that are used to develop theoretica models in this sudy are
developed by scholars from developed and industridized countries. This redity may limit the
extent to which the tools are well reflecting the cultural and ideological differences.

Countries selected to develop models. only twenty-five countries whose globd innovation
performance is indexed by the Globd Innovation Scoreboard. While data for other factors
such as Ecologica Footprint, Gini coefficients are available for many more countries and
territories, in order to have datafor ALL factors and indicatorsin order to limit the reports of
missing data, only twenty-five countries are selected in this research.

Fidd research: Only physicd information aout schoolsin Denmark was collected during Site
visits. Companies and schoolsin Sweden are only in Lund, southern Sweden.
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1.5 Methodology

A literature review and andysis was done partly to look for theories on individua and socid
choice of which the relevant gpplications would be used in developing theoreticd models
reflecting causdity of relations between technologicd innovations, life satisfaction, life
expectancy, socid equity and resource consumption. The review of the previous works in the
fidd of sustainable consumption and production and relevant associating fields is dso amed
at identifying what has not been donein the topic area.

The approaches to thiswork included: quantitative analysis of existing multi-country data-sets
using some preliminary varigbles to look for generd relaionships between certain factors,
qualitative case studies to go beyond the general data and to seek to better define variables and
relaionships that are hidden by the preiminary variables, and “thought experiments” to test
potential complex relationships and pathways of social change.

The quantitative andyss is described in section 1.6 and within the text, in examining the
findings. The datigticd tools that were used include regresson andyss, cluster anayss,
simple correlations, and data inspections for preparing the data sets.

The quditative method was mainly employed in this study since the study tries to understand
“why” and to identify the factors tha contribute to the high levels of consumption in
industria countries as well as to suggest any possibilities that would change the current
seemingly embedded paths of development. Understandings gained by applying critica path
anadysis and thought experiment were used to develop theoreticad models which were gpplied
in anaysing case studies. This was done partly through in-depth discussions with researchers
and teachers a research ingtitutes and universities (Technology, Sociology, Psychology and
Economics), and innovation managers with engineering and/ or economic background a
companies (technicd departments) in Sveden and Denmark. Cluster andyss, regresson;
correaion coefficients; and multi factor anaysis are the quantitative methods that are used to
draw the correlation between different factors in the models.

Testing theoreticd modes in smilar environments (Sveden and Denmark): Thought
experiment (Interview; taks) and path andysis, and different sources of evidence (shops,
newspapers, media sources, museums, libraries, etc.). This goproach of researching was taken
since it is important for the researcher to understand the unique nature of the stuation and
aopreciate professona judgment based on hands-on experience and interpersona awareness,
which are conceived as equally important as crude statistics/data and/or scientific evidence.

1.6 Data collection

The quantitative data used to develop theoretical models in this study are secondary data, from
the following sources:

« UN’s daabase Human Deveopment Index (HDI), Life expectancy and Gini
coefficients data

. Global Footprint Network: Ecological Footprint country-specific data
- New Economics Foundation: Happy Planet Index (HPI), Life satisfaction data
«  Global Innovation Scoreboard: Global Innovation Performance

. OECD Statistics
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. Sweden Statistics
. Denmark Statistics
. Nordic Statistics

The quditative data are mobilized from the interviews and discussons with university
professionas and practitioners in the educationa sector, schoolteachers, school headmasters
of four schools in Lund, Swveden, managers and directors of innovation department of
different companies, researchers a research ingtitutes, and persond observations and daily
interactions with different people in different locations and Stuations. Locd newspapers in
English are aso consulted as supplementary source of information in case studies of Sveden
and Denmark.

1.7 Assumptions
The starting point for this study isa set of assumptions that are presented below.

Firstly, technologica change has an impact on the sustainability equation by creating new uses
for the same materids, and newly accessible “materids” and energy fieds within the earth,
above the earth and off the earth also impact the equation.

Secondly, for industrid societies, there is a least some human choice that can change
environments and thus repattern cultures; that the causd arrow is a least partly from humans,
and possibly in two directionsin an interactive relationship.

And thirdly, socid preferences are not simple aggregate summations of individua choices and
decisons, but dso the paterns of production (what to produce and how to produce them)
and the embedded decisons under the influence of companies, busnesses and other
ingtitutiond settings. Culturd context can be influenced and shgped by the government and
the conditions in which individua choices gppeared to be negotiated are those that can be
changed. These conditions include technology, market design, ingtitutiona arrangements, the
media and the moral framing of social works.

1.8 Structure of the thesis
The thesis comprises 7 chapters. The detail structure of the thesisis described below.

Chapter 1. Introduction

This chapter introduces the goparent incompatibility of sustanable consumption and
technological progress in industria societies and the lack of research on choice modes
towards sustainability, as the problem background on which the study is undertaken. The
chapter dso introduces purpose and objective, research questions, scope and limitations,
research approach and methodol ogies, and assumptions of the study.

Chapter 2. Clarifying the Concepts of Sustainability, Innovations and Social Preferences

This chapter introduces definitions of terms and concepts that are to be repeatedly used in this
study and that carry distinct meanings and well-defined gpplications. The concepts that are
defined and some of them are redefined in this chapter include Sustainability, Sustainable
consumption of naturd resources, Technologicdly innovative societies, Qudlity of life and
social satisfaction, and Socia preferences and cultural determinism.
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Chapter 3. Previous Models of Consumption, Technological Change and Sustainability: A Literature Review

As the name of the chapter says, this chapter presents a review of some sdlective theories on
how socid preferences are determined and influenced in certain environmenta contexts,
capturing the most relevent discussions of previous modes regarding consumption,
production, technologica change and sustainability. Research works and discussons on
sustainable consumption placed in the multi-dimensiona context of sustainability are dso
presented in this chapter. These are cross-disciplinary and range from ecologica perspective,
psychologica works, and cultura anaysis to economics theories and technologica innovetion
theories.

Chapter 4. Prdiminary Explaaian — Quantitative Maoding d Linkages bawen Canaunpatian, | nnovetian
and Social Preferences: Satic and Dynamic Models

In this chapter, hypotheticd modeds of sustainable societies are developed based on four
factors: resource consumption, qudity of life, socid equality and technologica innovativeness.
The correlation between factors of each par, one of the factor in any pair is resource
consumption, is analyzed to detect “patterns’ of choice. A multi-factor andysis follows at the
end of the chgpter examining “choices” in a complex marix of influencing and
interdependent factors and variables. Satic and Dynamic andyses are used to identify
“paterns’ of choice.

Chepte 5. Teting d Thexdiad Mads — Cae Study Carparisn o Chdee in Smilar Enviranmants
Sweden and Denmark

This chapter presents the results of the testing of theoretical models that have been developed
in the previous chepter in Sveden and Denmark, the two societies in the smilar
environments. Thought experiment and path anaysis of socid choice are the two methods
used.

Chepte 6. Disussan: A Mad far Trangtion tothe “1dedl ” | nnovetive Sadety

This chepter introduces a discusson of what is a trangtion modd toward the “ided”
innovative and sustainable society.

Chapter 7. Conclusions and Recommendationsfa Resserch and Pdioy. The “Gaod Sadety”

This last chapter concludes by introducing various principa findings as wdl as
recommendations for policy and future research.
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2 Clarifying the Concepts of Sustainability, Innovations
and Social Preferences

This chapter starts by introducing definitions of terms and concepts that are to be repeatedly
used in this study and that carry distinct meanings and well-defined applications. The concepts
that are defined and some of them ae redefined in this chapter include Sustanability,
Sustainable consumption of natura resources, Technologicdly innovetive societies, Qudity of
life and socia satisfaction, and Socia preferences and cultural determinism.

2.1 Sustainability

Decades of dmost unchecked growth have produced increasingly striking evidence of
environmenta devastation and natura resource exhaustion largely caused by human activities.
Yet even with tremendous “growth,” the world has yet to reach a state where dl people on the
eath enjoy wel-being that reflects the globd four-fold incresse in private consumption
expenditures since 1960 (Worldwatch Ingtitute, 2004). Snce the early 1990s, the concepts of
sustainable production and consumption have been promoted, largely as an eco-efficiency
movement on the production sde of the sustainability equation. In 1992 & the internationd
conference on Sustainable Development in Rio de Janeiro, the internationad community came
to widdy acknowledge that the current production and consumption patterns of societies are
“mgor causes of continued deterioration of the globa environment”, and largely
unsugtainable (Principle 8 of Rio Declaraion, and Chapter 4 of Agenda 21 Declaraion). A
vison of sustainable development for the planet entals fundamentd changes in the way
societies produce and consume.

The ecologicd limit is one of the dimensions of sustainability. Wackernagel Mathis and Rees
William argue that “conceptudly sustainability is a Smple concept: it means living in materid
comfort and peacefully with each other within the means of nature” (Wackernagd & Rees,
1996). For Herman Ddy, “sustainable development is progressive socid betterment without
growing beyond ecologica carrying capacity.”

Ecologica sustainability carries in itsaf the meaning of locd and globd contexts. Sveden is
ecologicdly sustainable within its own “sustaingble resource basket” if its rate, level of
resource consumption, waste generation (or ecologica footprint) and biocgpecity are
compared without looking a its trading paterns. Yet Denmark is overshooting its carrying
capacity even if itsfootprint is similar to that of Sweden.

The globd equity aspect (intra-generationd) in sustainability definition was emphasized in the
Brundtland Commission’s Our Common Future (Brundtland, 1987) as hdf of the concept of
globa equity in human sustainability and human development. Globa resources on earth
should be used and preserved in an equitable manner, equitably distributed amongst peoples.

Trans-generation equity is another dimension of the sustainability formula Brundtland’s
Commission’s report (Brundtland, 1987) emphasized “[human] development tha meets the
needs of the present without compromising the ability of future generations to meet their own
needs’.

Given the “finite” lifespan of the Earth, | would argue that sustainability of humankind has
one more dimension to consider, the ability of humankind to understand the universe and the
relaionships between the Earth and other planets as well as our chance of survivd and
progress as a natura species in the universe. Better understanding the human body and its
environment on earth and off the earth is part of the journey toward progress.
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Sustainable development = Social justice and equity (Human divergty and Equity,
currently measured by Gini index for socid equity a nationd level with areative comparison
among countries) + Progress (Human wefare and Innovation, technologicd, socid and
artigtic or other forms of humanistic development) + Ecological sustainability (sustainable
consumption and production within environmental resource limits)

2.2 Sustainable consumption of Natural Resources

The sustainability equation that baances population and per capita consumption within limits
of natura resources remains strikingly out of balance for the world despite huge advances in
productive growth and internationd recognition of the importance of sustainability. The
problem does not seem to be on the productivity side of the eguation (though there is good
reason to believe tha productive gains are now dowing and will continue to dow) yet it is
rather on the side of consumption.

Following Elkinss notion of “misteken bdief” of the podtive correaion between
consumption of materid things and happiness, Brown and Cameron (2000) defined
overconsumption as “an use in excessive of goods and services which occurs from the
“mistaken bdief” that possessing and consuming an increasing quantity as well as wider range
of goods and services leads to persond fulfillment, well-being and confirmed socid status’
(Brown & Cameron, 2000). There have been many studies providing vivid evidence of the
“excessve use” of materid products and energy-intensive services (i.e. (Durning, 1992),
(Weizsacker, Lovins, & Lovins, 1997)). While it is widdly acknowledged that human basic
needs are actudly finite and universa (Max-Neef, 1995), various ways of meeting those needs
by excessive forms of “being, having, doing and interacting” (Jackson & Marks, 1999) are in
the end piling up materiad needs that are disproportionate with respect to satisfying underlying
fundamental needs and achieving happiness.

The overconsumption phenomenon has been widespread not only in “consumer societies”
such as indugtrid countries, i.e. US Jgpan, Western European countries, but dso among
increasing number of wedthy people in emerging economies such as India, China, South East
Asian countries, and even in poor countries in the world. Though the levels of excessiveness
in consuming resources vary in these countries, the fundamental question is whether each level
and pattern of consumption is within the capacity of respective locd environment and
ecosystems to support and sugtain tha level of consumption for long-term progress and
sugtainability. Though the trade issues are recognized in this context, the integrity and carrying
capacity of locd ecosystems and its resources is truly the fundamentd matter that in turn
ensures the integrity and sustained cepacity of the regiona and globa ecosystems and the
overall global pool of resources that support human devel opment.

Carrying capacity gpplicable for humankind is not aout the maximum population size, but
the maximum “load” that can safely and persstently be imposad on the ecosphere by people
(Weckernagel & Rees, 1996), (Catton, 18 August 1986). According to Wackernagel and Ress,
“population, both its size and rate of growth, and per capita consumption are built-in factors
of the “human load” function tha is imposed on the ecosystems”. Ironicaly, per capita
consumption is increasing even more rgpidly than population due to expanding trade and
technology and the load generated by human dready exceeds sustainable returns from the
nature (Wackernagel & Rees, 1996).

Yet, human societies have Hill faled to follow this rule of nature, when the human activities
overload the ecosphere; the impacts need to be gradudly reduced a the minimum safe line.
There have been many research works devoted to identifying the dilemmas in deding with the
overconsumption of naturd resources. Firg, it is the uncertainty about the resource poal,
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though there has been evidence that this pool has been drying out and will soon be running
out. The second dilemmalis that different access and preferences to resource use exist anong
cultures and peoples. This point is important with respect to choices on sustainable
development determined by different cultures. Thus it’s important to understand why societies
choose specific models of sugtainability, with respect to their natura resource pool and
cultures.

2.3 Technologically innovative society

In this paper, technologicd society and industrid society are used interchangegbly. While this
study does not eguate technologica innovation with economic competitiveness, the current
and consensus usage of this term “Innovation” equates a society’s innovative performance
with its economic competitiveness in arelative scale compared to other societies.

While this study looks at the issue of sustainability from a broader perspective with respect to
innovation and crestivity — technologicd, socid and other humanistic aspects of innovation
and creativity, only measures of technologica innoveation a country level are used to develop
models. Thisis so due largely to the availability of such a measure, quantitatively.

Technologicdly innovative society is a society where capacity to innovate technologies is
highly ranked on internationd evauation systems. Current innovation performance indices are
in fact a measure of economicaly comparative advantages amongst economies, rether than
pure measure of technologicd innovation or scientific and technologicd progress. This study
however uses the Globd Innovation Performance Index to reaively messure the
technologica innovativeness of the countries selected, with recommendations for adjustment
of the measure a the end of the paper. Therefore, the societies that are labeled as
“technologicdly innovative”’ societies in this study are not perfectly innovative societies in its
strict definition.

With respect to innovation in sustainable development, there is now a broad consensus that
“adequate and targeted innovation is akey factor to getting closer to sustainable development”
(Fleischer & Grunwad, 2008). But what is “adequate” innovation? To find an answer for this
guestion, it is necessary to look at technicd parameters and sociad and ingtitutiona aspects to
measure red impacts of new technology. Technology assessment method and Future
technology andyses are some tools for “society” to measure and decide to act upon any
potentid impacts of a new technology, thus a “collective” choice on “adequate” innovation is
possibly made. However, as many scientists warn us, “sustainability potentias” of technologies
such as in the case of nano-technologies are not risk-free since “potentias for sustainability”
of a proposed technology is currently just a catchword especidly in the current competitive
development paradigm where funding gpplication is trying to sdl out the technology’s
potentids to sustainable development in which only environmentd dimension of sustainability
of new technology isin the focus (Fleischer & Grunwald, 2008).

A widespread consensus definition of innovation gives it a very broad meaning and
goplications. As in the Innovation Action Plan of Denmark for the period of 2007-2010,
“innovation is not solely the development of new ideas or the use of new technology in
business, innovation is dso achieved by disseminating existing know-ledge/ technology and
using it in new ways. Innovetion is aso aout renewd, rethinking and cregting yet unseen
combinations” (Danish Agency for Science Innovation and Technology, 2007).

For many scientists and researchers, technology plays a significant role to sustainability of
humankind development (Weizsacker et d., 1997), (Ausubd & Langford, 1997), (Grubler,
1998), (Skdar, Glavic, & Jan, 2004). Placed within the current understanding of the
sustainable development of humankind, these scientists which raise no dim questions of a
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globdized world and reduction of consumption and production both for highly industridized
and lesser developed countries, emphasize the role that technology plays as reevant in the
following aspects:

. Scacity of naturd resources. mainly focused on efficiency of current technologies, or
development of new technologies to replace non-renewable resources by renewable
resources

- Limited carrying capacity of the earth: actualy meant, devdopment of new
technologies to replace the old ones in order to reduce emissons and weaste
generation, and to regenerate damaged/fragmented environments

- Intra= and inter-generationa equity: distribution of risks and benefits of new
technol ogies among popul ations across the globe

. Participation in sustainable development: public opinion and participatory decison-
making process to shape technologies for sustainability

However, to what level technology would be embedded into the societd fabrics so that the
rebound effects of technologicd progress would not exceed the efficiency gans is never
adequately discussed.

2.4 Quality of life and social satisfaction

This study is not an attempt to seek for amost consent definition of quality of life, which is
obvioudy a paramount chadlenge due to the dusive nature of this multi-dimensiond concept.
Furthermore, there has been no “standard definition” of the concept (King et d, 1992, and
Qullivan, 1992 in (Evans, 1994). However, “qudity of life” isimportant in the development of
socid models of industrid society as ways of seeking to interpret the motivations and impacts
of consumption and technology and for developing amodd of sustainability that takes human
psychologicd and physica “needs into consideration.

For the purpose of the current research, qudity of life is defined as subjective well-being,
which is mostly equaly considered as hedth. Therefore, by this understanding, increasing
qudity of life equates to increasing number of happy life years. Also by this understanding,
qudity of life is used interchangegbly with life satisfaction and hagppiness, to namne some
among many more other concepts. Though they are of highly vaue-laden concepts, they are
dightly digtinctive in this research: life satisfaction is measured as more subjective reflecting
the emotiond gae of individuds, while qudity of life is more systematicaly measured
reflecting both the physicd and emotiond state of individuds in a more bdanced nature,
which frequently equates to life expectancy, life satisfaction and social equity.

2.5 Social preferences and cultural determinism

Thereis adigtinction between “preferences’ versus “culturd determinism” in which the latter
concept actudly means cultura choices imposed by environmenta constraints. People in the
same vaue-oriented society may act differently due to various preferences. Such as decisons
relating to purchases, far trade or eco-labdled or second-hand products, or another decision
of which to support, localy produced or imported organic products, etc. are decisons based
on preference of choice (Stern, Dietz, & Guagnano, 1995).

The hidden assumption of socid policy choice is that human beings and cultures can make
independent choices that are not determined by environment and other biologica factors and
constraints. Some socia scientists believe that all choices are really driven/determined by these
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other variables and tha causdity is “reversed.” The assumption of this paper, for industrid
societies, is tha there is a least some human choice that can change environments and thus
repattern cultures; that the causa arrow is at lesst partly from humans, and possbly in two
directions in an interactive relationship.

Preferences and wants differ for different societies and change with time when societies
evolve. Socid preference is used in at lesst two different ways: decison mechanisms that
reved the preferences of society; and the actud judgment of what is better or worse for
society. For example, energy intensity is not only a technologicd factor but dso a structurd
and culturd factor tha is determined by socio-economic choices or possbilities. Sructurd
change in energy intensity would happen when there exists a shift from an economic activity
of higher energy intengity to another of lower energy intensity, for instance (Mulder & Biesiot,
1998).

2.6 Social preferences for current societies on earth and future
“planned” societies on earth and beyond

There is a philosophicd question about whether socid preferences for consumption,
ecological well-being, socid equdity and technologicd innovation are redly just “choices that
ae NOT YET consgrained and determined by resource limits” but tha ultimately are
determined once humans come closer to the limits. For example, economists believe tha
consumption is unlimited and that there are dways new resources to use, but that philosophy
isonly put to an empiricd test when resources run out (and humans are extinct) and may be
unknowable. Similarly, socia equality may or may not be an essential fundamental feature of a
sustainable society in_a resource base, but we may not know that until we continue to
experiment with civilizations that rise and fdl due to civil wars and conflicts, and ultimately
learn to test whether an equitable society that is technologicdly advanced outlives the
inequitable societies that have been the story of most of human history. (The longest surviving
ones to date are only about a century old; shorter than the longest individua human lifespan.)

There are dso questions as to whether human beings have the biologica ability to make such
choices that can be theoreticdly imagined, such as actua equdity (not found in the primate
world other than a near egudity in Bonobo chimpanzees and possibly not geneticdly
programmed into human primates), restrained consumption, or technologica growth societies
that dso fulfill human, non-maerid desres for intelectud and spiritud expresson and
development. Thereis aquestion as to whether human societies that choose peace are viable
while competing with human societies that choose war; while the history of most human
cultural extinction and survival offers a pessimistic answer to this question.
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3 Previous Models of Consumption, Technological
Change and Sustainability: A literature review

This section gtarts with the review of some sdective theories on how socid preferences are
determined and influenced in certain environmenta contexts, cgpturing the most relevant
discussions of previous models regarding consumption, production, technologica change and
sustainability. Research works and discussions on sustainable consumption placed in the multi-
dimensional context of sustainability are also presented in this chapter.

In asearch of the environmentd policy literature, the environmenta economics literature, and
some work in related socid sciences, the author found no existing scientific theory in this area
to be proven or disproven by the research and no specific models. What the literature contains
ae severd untested assumptions that then form the basis of other work. The Kuznets
hypothesi s/theory which was introduced in the 1950s to prove that there existed an inverse U-
shaped corrdation between environmenta qudity, i.e. pollution (air, water) and changes in
income per-capita aso appears irrdevant to be agpplied in this study given the Kuznets
hypothesis's narrow aspect of “environmentd quaity”, which is the output of human activities,
versus the issue of consumption of overdl natura resources in much broader scope in this
study and dso that is the input of human actions and interventions. However, to a certan
extent, this study and its results would possbly be seen as another effort to disgpprove
Kuznets hypothesis within the scope of the study.

This study does not apply a single theory or a single framework given its broad gpproach to
find answers for complex issues relating to socid preferences and choices in respect to
innovation and consumption within the redm of sustainability. The researcher however
attempts to present a survey of different “philosophies” that underlie various disciplines
touching on the questions of productivity, innovation, sustainability, and the “good society.”
Mogt of these are cross-disciplinary and are difficult to classfy in any one “line” of scientific
development or hierarchical congtruction of knowledge and provable socid scientific
“equations.” These range from ecologica perspective, psychologicd works, and culturd
andysis to economics theories and technologica innovation theories. These are presented
below in the order of consumption related, economics, and technologicd development
theories.

3.1 Consumption Related Theories

3.1.1 Ecological theory

The man argument of the Ecologicd theory is that environmentd limits are the ultimate
congtraints shaping the culture and collective choices of societies. Culturd contexts, the
environment in which individuds interact with each other and with the environment itself,
equates to the ecologicd determinants of the choices made by a given society. From the
ecologicad gpproach, Wilkinson (1973) provided a description of how primitive societies
managed and controlled over ther resources and populaion as well as private desires of
possessing and accumulating wedth in relaion to the finite pool of locd resources.
Relationship between the rates of environmentd exploitation and the level of economic
development or leved of technologica innovation and advancement was dso examined under
the socid anthropology perspective. Ecologicd congtraints bring about stimuli needed for
change and for adaptation. However, the study does not try to sufficiently explan the
underlying reasons why different societies choose different methods to exploit resources to
satisfy their “evolving” needs given the similar ecological constraints (Wilkinson, 1973).
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The ecologicd theory presented by Wilkinson (1973) observed and described the practicdities
of technicd change, economicd optimum set of decison/ choice anong dternaive options
available and feasible (“economic efficiency” defined as culture of “trade-offs relationships,
which are crested between the cost of fiction, working through network of technica
interrelations”), culturd roles in determining which dternative options should be chosen or
denied in primitive or “pre-contact” societies. In other words, the ecologicd theory provides a
way to answer the question of how different societies have adopted different methods of
exploiting the environment as well as determined the levels of this exploitation in order to
cope with limits imposed by the environment. From the history of human civilization, the
evolutionary theory does not atempt to explan life in harmony and maintenance of progress.
However, the fundamentd difference between studied “pre-contact” societies and modern
societies is the complexity of socid and ingtitutiond structures of modern societies as well as
the interactions among different social actorsin decision-making, beit aless or fair democratic
process. Therefore, another angle to look at this question should expand to dso study the
roles and interactions between various factorsin political environments or power structures of
societies when it comes to decision-making processes especidly in industrid societies. It is 0
because “socid ingitutions can actudly prevent or dlow adegquate responses’ (Wilkinson,
1973).

According to the ecological approach, in respect to the relationships among various trade-offs,
the direction of development appears to be dependent on the ecologica context, which is
presented in the internd as well as externd price structures. But how the price structure is
created and whether or not it fully reflects costs associated for the whole of society (and its
natural environment) are among the missing questions.

According to the ecologicd gpproach, there exist “successive ecologica problem shifts” when
new technologies are developed and chosen to replace old ones; it that case the ecologicd
problem or stuation becomes shifted to another degree or nature. “The changes are merely
offsetting the mounting ecologicd difficulties” (Wilkinson, 1973). But it is not the case where
naturd resources are abundant elsewhere and accessible to those people in the exhausted
resource aress. They just migrate to the new aress, and the problems need not to “become
aufficiently acute to stimulate invention” (Wilkinson, 1973). An example of this phenomenon
is the “Westward” expansion in the US — people just migrated to new areas where fresh land
and virgin resources were not “mined” out yet (Wilkinson, 1973). Is it the same ideology of
consdering earth as atemporary sop for human kind before landing on other planets? Is this
an ideology that has a deep root in the culture of any societies or culturd groups, which
influence largely their actions toward how their nature is used and conserved?

In the modern time, collective decisons may be made in the condderaion of the
precautionary and/or reflective principles.

3.1.2 Evolutionary psychology theory

It distinguishes between needs (which are finite) and satisfiers (the ways chosen to satisfy
those needs, which may vary over time and across cultures). This theory explains the human
naure in terms of consumption behaviours by highlighting the “multiplicity of behaviours’
and “complexity of proximad motivations” that induce human ections. This evolutionary
theory shares with the needs-based theory the assumption that certain aspects of human
nature are universa. However, the evolutionary theory differs from the needs-based theory in
its assumption that “seduction” (a concept coming out of Freudian psychology) is the
universd driver for genetic successon. The evolutionary theory dso tries to explan the
mismatch between economic growth and human well-being by using the ‘“evolutionary
adaptation” gpproach, dthough it is ill difficult to grasp the main arguments of this theory to
explan why human adaptation to its evolving environment has led to increasing consumption,
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as well as why one of the evolutionary psychologists suggested tha “sustainability does not
come naturdly” to human species (Jackson, 2003). Darwin, himself, opposed any atempts by
socid scientigts (such as the “socid Dawinists’ (Summer, 1963) in the 19" century who
argued that the “GDP driven” societies were a the “top of the evolutionary ladder” and were
“mordly superior”) to suggest that human societies or any society followed alinear path where
success could be measured in any quantitative way. Darwin’s theory of evolution was one of
divergity and adaptation (“adaptive radiation) in which any level of surviva had equd vaue
and any level of consumption was “successful” as long as the group, of whatever size, found a
niche in which it could survive.

3.1.3 Global governance framework

Globd Governance Framework (Fuchs & Lorek, 2005) dso cdled Dependency Theory and
Corporate Globalism (Korten, 1995) by previous (perhaps, more courageous) scholars. It
argues tha in the past decades, globd politics are no longer characterized as interactions
between dates as primary actors, but internationa organisations have emerged to have
increasingly important roles in shaping and significantly influencing how globa politics work.
However, to explain the falure of those internationa organisations in advocating for the
“consuming less measures”, it suggests that it is because of the wesknesses of those
international organisations. The framework also suggests an approach to examine the potential
strengths and weaknesses of internationd organisations in globa governance issues including
economic, socid and environmenta ones. It argues that the “strong sustainable consumption
issues” have been avoided on the internationd agenda largely due to the wesknesses of
internationa organisations and the dliance of consumers and businesses to oppose to strong
sustainable consumption suggestions. However, using this framework one cannot explan the
vested interest of those internationa organisations and how much influence they can have
over the globa issues given the roles some of the internationd organisations have been
assigned by governments such as United Nations and its systems, or why they are not tha
“grong” in influencing the internationa politics in the sustainable consumption issues.

In a Fuchs and Lorek’s work, the globad governance framework was used in an atempt to
explan the increasing role of internaiond organisations in shaping internationd policies
deding with globad governance issues. Fuchs and Lorek reaffirmed the sdf-postioning of
governments in the debates and their own nationa policy development in this regard that is
fundamentadly influenced by “the voters and powerful parties’ in pursuing an increased
welfare and economic growth. Of course, other relevant question would be whether economic
growth ensures an increase in socid welfare and happiness, which is not within the framework
of the present paper. However, another question could be who are the voters and powerful
parties? Are they acting and regarded as citizens with full freedom of exercising their rights or
solely those who are turned into consumers by business-oriented interest vested groups?
Whose voice is that that they are representing given the fact that multi-media corporations and
multi-nationa corporations have tremendous influence on shaping the way information is
“produced” and transmitted? How to explain why this society decides to do this while other
societies choose to prioritize the other way?

However, fundamentad questions have not yet been raised in seeking an understanding of the
underlying congtraints to a “strong sustainable consumption gpproach”, among which are
given as follows. wha could be underlying reasons for why the current “globa and politica
settings” actudly hinder a recognition of a substantia reduction in consumption levels and
considerable change in consumption patterns?
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3.1.4 Cultural theory

This theory was originated in Mary Douglas's work on “anthropology of consumption and
public attitudes to risk”, in which individud and household consumption behaviour is
examined under the light of its intertwined links with “socid vaues and meanings, culturd
dlegiance and socid reaionships’. Therefore, preferences are made “not within individuas”
but as a result between people in the society. Therefore, under this theory, consumption is
consdered as a “mord activity” that is made only to strengthen “socid solidarity” carrying
“symbolic meaning of collective vadues and interrdationships’. A matrix of four competing
worldviews associated with socid solidarity and socid organisations is presented in Doublas's
work. According to the proponents of the Culturd theory, this matrix is universaly goplicable
aswell asequally applicable in scale, i.e. both household and country levels. Seyfang (2004) has
goplied this framework in criticdly anaysing the UK’s strategy for sustainable consumption
and production, which showed that this strategy was “strongly biased towards individudigtic,
market-based and neo-liberd policies’ (Seyfang, 2004).

3.2 Production, Consumption and Development: Economic Theories

The measure of gain in the world system has been that of either productivity per capita (GDP)
or consumption per capita The current development thinking is overwhelmingly driven by
neo-classica economics theories, which actudly represent market ideology. This is the
ideology of private consumption and that government has a role in promoting it. As Eli
Ginzberg explaned in his essay, “government is a fourth factor of production” (cited in
(David & Reder, 1974)).

Though consumption is postioned only in microeconomics, meaning consumption &
individua or household level, under neo-classica economics, consumption is relaed to
income, thus employment and investment a the macro leve. In this fidd, Keyness
consumption theory is consdered the most influentid tha set an initid cornerstone for the
contemporary consumption theories. In his Gead Thexy d Enporet, Ineet and Maey
(1936) Keynes examined the relationships between income and levels of consumption, in
which he showed the level of persond consumption was positively influenced by individud
income. The theory dso deds with savings and taxes that an individua has to deduct from
his/ her income that in turn influences the level of consumption of that concerned person. An
entire economy was then anadyzed as comprising such individuas, thus Keynes's theory was
consdered as being able to “predict how an economy would react to changes in its nationd
income with respect to its aggregate consumption” (Miller, 1996). Keynes's followers have
adso supplemented Keynes's theory with more arguments, such as Milton Friedman who
looked a changes in individua consumption over a longer period of time (i.e. long-term
income, for example expected income in a decade or s0) (Friedman, 1957), or Franco
Modigliani and Albert Ando who studied the responses of consumption towards permanent
incomes of the entire lifespan of a concerned individud (Miller, 1996). In generd, the
consumption theory was developed based on the fundamental assumptions in the neo-classica
economics: consumer sovereignty principle and unlimited resources principle.

a. Consumer sovereignty principle

Neo-classcd economics was developed based on the fundamenta theories of utility
maximization for individuas and profit maximization for companies. Under its utility theory
consumers are assumed to be raiond in ther decisons of buying, which are determined by
their rationd preferences (Norton B R Costanza & Bishop R C, 1998). Snce the neo-classica
economics assumptions of the rationdity of consumers and the consumer sovereignty are till
prevalent, the question of whether to limit consumption poses another dilemma of whether or
not such an action from the state is to infringe the right to consume of its citizens. As an
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example, after the Depression and World War |1 periods, the democratization of consumption
was boosted in the US society, in which citizens were turned into consumers under the open
market economy, away to boost up the country’s economy.

b. Unlimited resources principle

For economids, there is no such thing as scarcity and limits to resources and
overconsumption is a “myth”. New resources simply need to be “developed” by market
incentives. According to the market ideology of production, it is overconsumption that
creates the “need” and “drive” for development of new technologies that will restore the
bdance between production and consumption. Smilarly, (relative) “scarcity” of resources
smply crestes market incentives to find “dternative substitutes.” Even after the Club of Rome
report, The Limts to Groath by Meadows d da. was released in 1972, “[by] the mid-1980s,
resource scarcity had virtudly disgppeared as a public theme” (Weizsacker et d., 1997). The
attention has been on development and poverty eradication.

Development means the priority to eradicate poverty needs more goods and services to be
produced and an increase in consumption means a “hedthy” economy in which more jobs are
created and some people would be better off even if the gap between the rich and the poor
has widened. This reflects the compensation principle developed by (Hicks, 1939) and
(Kaldor, 1939). According to the compensation principle, economic efficiency is defined when
the amount of dl the benefits is great enough to equdize dl the costs, whether or not those
who bear the costs are compensated from the benefits. The Hicks-Kaldor criterion isthe basis
for the cost-benefit anaysis.

“Development of need is the red cause of economic development” (Wilkinson, 1973). Neo-
classcad economics equates dl kinds of human needs, including socid, psychologicad needs,
with material needs, meaning that material goods will satisfy dl. Thus, most governments have
a prevailing perception that reducing consumption levels would undermine economic gods,
technologica innovations and commercia competitiveness on globa market (Mont & Plepys,
2007).

However, there are various limitations of neo-classicd economic theories regarding
environmental externalities.

Most of growth modédls (interested in changesin per capitaincome) and development theories
(Keynesian theory, for instance which is interested in short-term anaysis) fall to distinguish
between quantitative expansion and quditative change (Wilkinson, 1973), between short-term
gan and long-term development. Technologica advances are believed to hep solve dl
problems that emerge from open-market economies. However, the problem of finding
solutions, which are suiteble and cgpable within the productive potentid of a society’s
established technology, is amongst the most chalenging obstacles to development in generd
(Wilkinson, 1973).

One of the mgor limitations of neo-classicd economics lies in its micro-level gpproach,
meaning that it largely ignores the problem of scde of the economy both in space and in time
due to its fundamentd assumptions of infinite resources and substitution possibilities as well
as boundless technologicd change and innovations. According to neo-classcd economics,
reaive scarcity of resources smply enhances a change in technology to look out for
substitutes, which are out there avallable and abundant in variety and amount. Therefore, it
never poses the question of the limit of a sustained economy. For neo-classicad economists,
economy is conddered as a separate system staying outside the ecosystem independently,
which has no boundary to limit its expansion to every dimension (Daly, 1996). For this reason,
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neo-classica economics ignores socid and environmenta costs associated with economica
activities.

The “utopia’ assumptions of neo-classcd economics about the perfect market in which
information is fully and relevantly communicated to consumers who are assumed to behave
rationdly, i.e. utility maximizing, while companies are assumed to be dways trying to
maximizing benefit, make it fal to sufficiently explan individud’s consumption processes. The
conventiona economic views suppose that reason aone is sufficient enough to distinguish
between different actions regardless of other underlying motivations. However, consumer
behaviour has been found to be much more complicated, involving not only rationa response
to price signds within therr income, but dso influenced by human psychology, socid norms,
culturd and socid ingtitutions, and ingtitutiond settings (Day & Cobb, 1989), (Day, 1996)
and (Mont, 2007).

Max Neef (1995) presented his threshold hypothesis @out the reationship between
economic growth and human welfare, in which he examined and tested the hypothess that
human welfare and economic growth are increasing positively hand in hand for a certain
period of time when the stuation reaches a threshold, when economic growth leads to
increasing human welfare, but after that point, economic growth does not help increase socid
wefare. Even by this hypothess, GDP — a traditiond indicator of welfare, appears to be
inappropriate in measuring welfare and happiness (Mont, 2007).

The pursuit of environmentdly-sound technologies cannot be used as an excuse to avoid
questions of over-consumption and increasing materid inequity (Wackernagd & Rees, 1996).
Sweden is among the few high-income countries that can support themsalves within the local
carying capacity (together with Canada, Audrdia, New Zedand), but only due to their
relatively smdl populations and extensive land surfaces. However, Sveden is sill more and
more living on an ecologicd carrying capecity “imported” from outside. But the follow-up
question is not for how long it will be before we run out of “somewhere ese” (though the
answver is we dready have), but “which quaity of sustainability Sweden is striving for”.
According to Wackernagd and Rees (1996), “the greatest contribution the developed world
can make to sustainability is to reduce its resource consumption by al means & its disposd.
The “factor-10” efficiency revolution may be the politicaly most acceptable gpproach, but
there may well be greater ecologica, community and persona merit in learning to live more
smply so otherscan live a dl.”

According to the physic laws on thermodynamics, environmentd limits and naturd assets are
fixed, thus unable to be expanded or creeted respectively by trade and technology. Generating
more efficient utilization of resources does not automaticdly lead to resource savings and
reduced consumption. “Because even in the best circumstances, technologica innovation does
not increase carrying capacity per se but only the efficiency of resource use. In theory, shifting
to more energy- and materid-efficient technologies should enable a defined environment to
support a given population a a higher materid standard, or a higher population a the same
materid standard. However, while this seems to incresse carrying cgpacity it actualy only
holds totd human load congtant in the vicinity of carrying cgpacity. The latter is unchanged
and ultimatdy ill limiting.” But even in practice, the stuation is worse. Any efficiency gains
and current incentives often work, directly or indirectly, aganst efforts of resource
conservation. Many factors contribute to this phenomenon, including price, income effects of
technological savings (rebound effects) (Wackernagel & Rees, 1996).

If each nation were to export only true surpluses — output in excess of loca consumption
whose export would not deplete sdf-producing naturd capitd stability. However, access to
chegp imports lowers the incentive for importers to conserve their own loca naturd capita
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stocks (e.g. agriculturd land or forests) and may result in the competitive depletion of the
exporters assets aswell (Wackernagel & Rees, 1996).

According to economist Paul Samuelson, technica innovations or efficiency gains account for
75% of Gross Nationd Product (GNP) growth, thereby contributing to increased aggregate
resource throughput (Samueson & Nordhaus, 1985). Andysing the effects of efficiency gans,
economist Harry Sanders concludes that ... energy efficiency gans can increase energy
consumption by two means. by making energy appear effectively chegper than other inputs;
and by increasing economic growth, which pulls up energy use ...” (Sanders, 1992) GNP and
energy consumption has never been decoupled in indugtridized countries. Thus, the link
between economic ectivity (measured in GNP) and energy use is stronger than believed by
most neo-classical economists (Wackernagel & Rees, 1996).

3.3 Technological innovation versus other aspects of human
innovation and expression

Different culturd perspectives on what is caled “innovation” or being innovative in a certain
society. For example, industria countries conceptudize innovative idess as those relaing to
products or services, which is made for markets or implemented in production; however this
is not the case in many other countries. For many countries in Ada for example, being
innovative may mean being creative philosophically or spiritualy.

By looking a technologicd innovation, this study looks a the possibility of busnesstype
innovations to assess how far technologicd innovations can progress in sustainable resource
consumption. This is mainstream business innovation, not “grassroots innovation” (or socid
innovation) which is initiated by communities within locad contexts to respond to locd
dtuaion. Literature in the fidd of innovation, both manstream business and socidly
grassroots origin, shows a lack of research on innovaions in other forms of human
development and expression. Crested capitd and naturd capitd are just complementary
goods; as we consume more created capitd, we will aso have to consume more naturd cepita
(Elliott, 2005).

The figure bedow illustrates the concept of an innovative society where full human
development is attained.
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Figure 3-1 Conceptual Innovative Society, conceptualized by author
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Note: “Product” in Bii.2 comprises both product- and service-oriented innovations.

3.4 Social equality, Quality of life and Material well-being

One of the incentives for grassroots innovation initiatives in communities is to increase the
qudity of lifein the loca communities, not as environmenta organisations (Seyfang & Smith,
2007). Many grassroots innovations come from socidly and/ or economicaly excluded
communities who might actudly “dream of mainstream consumption”. Thus many of those
initiatives seek to build cgpacities for the initiating communities to participate in the
mainstream (Seyfang & Smith, 2007). There are two man motives that drive communities to
seek for local tailored innovations: social needs (or niche) and ideology.

In Tapp and Weatkins's work (1990) cited by (Mulder & Biesiot, 1998), Illich’s threshold theory
was introduced to postulate that qudity of life (freedom of choices) and materid standard of
living are not linearly correlated. lllich’s threshold theory states that there is an optimum level
of material wealth for total well-being.

3.5 Social Change Models

3.5.1 Path dependence theory

Many researchers have studied technologicd, ingtitutiond and ecologicd path dependence
(Hukkinen, 2004): Path dependence is defined as “the tendency of past decisions or
developments to congtrain our choices in the future” In technologicd studies, technologicd
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momentum (Hughes T.P., 1987) and technologicad life cycle (Grubler, 1998) tha are two
factors that “lock” the development of technologies in certain “paths”. In ingtitutiond theory
and economic history, path dependence is described as a lock-in between ingtitution rules and
the organisations that have evolved as a consequence of the incentive structure provided by
the institutions (North 1981, 1992).

According to the Consumption Surplus Index (CS), which generdly follows the Index of
Sugtainable Economic Wefare (1SEW, introduced by Cobb and Cobb 1994), “SQurvivability
level of consumption” comprises al goods and services needed for biologicad and social
aurvivd. “Socid survivd means the survivd of functions, structures and processes of
anthropogenic syssems. [...] The commodities needed for socid survivd comprise
organisationd (eg. adminigtration), materid (eg. food, energy) and socid (human and
intellectud) resources. [...] The surviva of industridized societies with complex administrative
dructures, a large number of energy consuming artifacts and a higher minimum level of
education requires more materia, organisationd and human resources than the surviva of
agricultura societies”

3.5.2 Theories of change and adoption of innovations

According to Rogers’ I nnovation-diffusion theory (Rogers, 2005), there are five stages in
innovation-decision-making process. (1) knowledge; (2) persuasion; (3) decision; (4) implementation;
and (5) confirmation. Rogers dso notes five qudlities or characteristics of an innovation which
determine its rate of diffusion or adoption and is most likely to succeed: (1) its rdativeadvantage
over the current state of affairs; (2) compatibility of the innovation to match to the current state;
(3) its complexity; (4) trailability and (5) observability (Kratochwill, 2005). According to Rogers
(1995), innovations tha preserve work practices and organisationd structures are most likely
to succeed. This is partly the path dependence of technologicd development and change,
where the Usherian incrementa innovation type dominates the Schumpeterian radica
innovation type.

As (Hellstrom, 2007) articulates, while radical architectural innovation may be the only way for
long-term sustainability, in short-term it is likely to cause environmentd destruction. He dso
adds tha “incrementad improvements, which are found the most common in eco-innovation,
locks socid practices into existing trgectories, which then become increasingly costly to bresk
out.” (David P., 1985).

For Usherian incrementa improvements and refinements to hagppen, there are three
preconditions; education, financial support and public consent.

While in the Schumpeterian type of innovation, there are four additiond conditions: Srong
science-base with knowledge ingtitutions, and support for long-term payoff engineering
projects, Culturd dimension (curiosity, testing by experiment and hypothesis formulation,
skepticism; originality and novelty; tolerant to diversity; a culture that encourages individualism
rather than consensus; risk-taking encouraging culture); market avalable for innovative but
risky business ideas; a regulatory environment that accommodates specid requirements for
small and innovative enterprises.

Ayres (1996) acknowledges that reduction of material intensity of our economy while retaining
human well-being depends on our ability to be innovative. Except for postiona goods, it
theoreticdly is possible to decouple economic activity from energy and materids by providing
sarvices rather than materid goods if ultimate goa of economic activity is to provide the
quality and better values of services to consumers, not material goods per se.
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There are dso a number of other theories on individua and collective choice, such as the
Social choice theory and the Rational choice theory. For the scope of this study, those theories
are not presented here due to ther discussons on a consensus definition of rationdity and
how socid choices are made or are conddered rationa or not. The rationdity of a socid
choiceis not however afocus of this study.
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4 Preliminary Exploration - Quantitative Modeling of
Linkages between Consumption, Innovation and

Social Preferences: Static and Dynamic Models

In this chapter, hypotheticd modeds of sustainable societies are developed based on four
factors: resource consumption, qudity of life, socid equality and technologica innovativeness.
The correlation between factors of each par, one of the factor in any pair is resource
consumption, is analyzed to detect “patterns’ of choice. A multi-factor andysis follows at the
end of the chapter examining “choices” in a complex matrix of influencial and interdependent
factors and variables.

In order to identify and andyse the possible choices of human societies on the factors above,
this chapter starts by examining the range of societies that exist and their current choices:
STATIC analysis of the patterns.

The examination of the data is dso used to suggest whether or not there are “paths’ of
development in which country preferences can move adong a path; if so, how many different
paths there may be - DYNAMIC ANALY SIS, suggesting atime dimension. Thereis however
a note that data has not been collected or processed yet for historica anaysis and it is only
possible to make suggestive interpretations of trgectories of socid choices over time, as well
as to seek to uncover additiond factors tha may be a work: peacel insulation from war;
nearing of resource limit constraints that impose a natural control.

4.1 Selection of Countries and Factors to Test

4.1.1 Selection of countries to be included in the models

As the researcher looks a various factors when developing the models of “behaviours” and
“paths’ of human society, the following criteria are considered when countries are selected for
the tests of the research.

. Geo-politicad distribution: Countries representing Africa, North America, L&tin
America, Western Europe, Eastern Europe and European countries in trangtion,
Asia-Pacific countries, South Asia, and Middle East and South Europe.

. The avalability and accessibility to dl types of data for the various factors are
consdered as the most decisive criterion. Given the fact tha country-level data are
needed for the test,

. Country whose innovation performance is rated by the Global Innovation Scoreboard
is selected.

As a reault, the following twenty-five countries are sdected for the modding: South Africa
(Africa); Canada and the US (North America); Argenting, Mexico and Brazil (Latin America);
France, Germany, the UK, Norway, Denmak, Swveden and Finland (Western Europe);
Hungary and Sovenia (Eastern Europe); Russia; Japan, Republic of Korea, New Zedand and
Augrdia (AsaPacific); India and China (South Asia); and Greece, Israd and Turkey for the
Middle East and South Europe.

4.1.2 Selection of factors and variables

4.1.2.1 Resource Consumption: Ecological Footprint
Ecological Footprint isused in this research because it measures consumption levels of natural
resources. But different to other environmenta sustainability indices, Ecologica Footprint
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does not gauge sustainability of resource utilization (and management). Therefore, a high
Ecologicd Footprint implies a level of resource consumption that is not sustainable over a
long time, but a low Ecological Footprint does not suggest tha that low level of resource
consumption equates to sustainable resource use. It however suggests a relative comparison of
a country’s level of consumption or the “size” of its footprint agang the globd Earth share
and the global viable footprint — current global biocapacity.

There are two ways to look a Ecologica Footprint & the country-level data with respect to
interpretation of the long-term sustainability of resource use by a country and its globd
position in resource consumption in relaion to those by other countries when a globd fair
share (of resources) is consdered. First, compare the country’s Ecologica Footprint agangt its
biocapacity or carrying capecity tha is a messurement of the avalable resource pool to
support the country’s current population at its current level of consumption. This comparison
provides an esimae of whether and how fa the country’s current consumption level
overshoots its resource pool a current capacity. Second, compare the country’s Ecologicd
Footprint against the globa ecologicd footprint and the globd “sustainable” adjusted
ecologica footprint to see how well the country’s performance is with respect to globd equity
of resource utilization.

There are a number of other indicators to measure the ecologica sustainability from the
resource management perspective, such as the Environmenta Sustainability Index developed
by Yde Universty. This type of indicators measures the prospects of the sustainability of the
environment in dynamics, based on management indicators. However, the purpose of this
study isto look at the levels of resource consumption of countries at the time of study in static
analysis. For this reason, Ecological Footprint is selected for use in this study.

4.1.2.2 Quality of Life aspects: Life Satisfaction, Life Expectancy and Social Equity

Qudity of life is a multi-dimensona concept, which embraces subjective and objective
indicators and measurements. For the purpose of the study, subjective life satisfaction, and
other two objective life expectancy and socid equity are sdlected as the best indicators
available reflecting the combined qudlity of life of individuas. Life satisfaction is individualy
measured, then coded into asingle index to reflect an overdl nationd life satisfaction which is
cultural-laden measurement.

Data on sdf-reported life satisfaction used in this research were deprived from the World
Vdue Survey reaults, cited in the New Economics Foundation (NEF) and Friends of the
Earth’s Happy Planet Index report in 2006. Individuads were asked a sole question of “how
satisfied they were with ther lives as a whole, on a scde of 1 to 10.” NEF codified and
sandardized the answers and presented them in an index of life satisfaction a country leve,
using the same scale.

Life expectancy is measured as one of the human development indicators. Life expectancy is
not a crude measurement of how long a population would live, but it carries lots more
information about a country’s hedth and care systems, and the psychologica well-being of its
people.

For the factor of socid equity, the Gini coefficients Index developed by the United Nations
Development Programme (UNDP) reflects the ggp in income and wedth digtributions in
countries.

4.1.2.3 Innovativeness: Global Innovation Index
The leading internationa ranking systems for “Innovation”, which is equated to economic
competitiveness, include the Globd Competitiveness Report of the World Economic Forum,
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the World Competitiveness Yearbook of the Ingitute for Management Development, the
European Innovation Index of the European Innovation Scoreboard, and the Globd
Innovation Performance Index of the Global Innovation Scoreboard. Most of economists also
acknowledge that these rankings are frequently superficid, unable to truly assess a country’s
competitiveness. However, to a certain extent, the current indices of innovative performance
do reflect relative competencies of different economies regarding technologica and science
base and capacity.

Globd Innovation Performance Index, developed by the Globd Innovation Scoreboard, is a
harmonized measurement of twelve indicators, grouped into five interconnected categories, of
which the aggregate summary reflecting different aspects of a country’s long-term economic
competitiveness.

The indicators of the Globd Innovation Scoreboard include: (I) Innovation drivers, which
comprises (1) new science and engineering graduates, (2) labour force with completed tertiary
education, and (3) researchers per million population; (I1) Knowledge credtion, which
comprises (4) public R&D expenditures, (5) busness R&D expenditures and (6) scientific
articles per million population; (111) Diffusion of (7) ICT expenditures, (V) Applicaions,
including (8) Exports of high-tech products and (9) share of medium-high/high-tech activities
in manufacturing value added; and (V) Intdlectud property, which comprises (10) number of
EPO paents per million population, (11) number of USPTO patents per million population,
and (12) triad patents per million population.

Actualy, the World Economic Forum’s Growth Competitiveness Index is nothing different.
In its annua World Investment Report, UNCTAD aso has an Innovation Cgpacity | ndex
(UNCTAD, World Investment Report 2005), in which the ranking of innovative countries is
not identical with that in the Global Innovation Index.

4.2 Possible societal types: Static Models (Classifications)

4.2.1 Hypothetical archetypes of societies with different patterns of
consumption, innovation, and social satisfaction

With 5 variables (consumption, innovation, life expectancy, life satisfaction and socid equity),

there are 32 possibilities or cases of societies. There are 16 cases where high innovation is the

main character, which are rdevant for this study. Amongst these 16 cases, only those with

high consumption levels are of the focus of the study (the first eight cases).

Table 4-1 Hypothetical archetypes of development: High Innovation (16 cases), constructed by author

Type of Description of patterns

society

Innovative Equity Equity Equity Equity

and High High High High

E?,ltjltabl € Innovation Innovation Innovation Innovation

consumptive Satisfied Sdtisfied Dissatisfied Dissatisfied
HighLife Low Life High Life Low Life
Expectancy Expectancy Expectancy Expectancy
High High High High
Consumption Consumption Consumption Consumption

Innovative Inequity Inequity Inequity Inequity

but High High High High

;(r)]réwnptl ve Innovation Innovation Innovation Innovation
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Type of Description of patterns

society

inequitable Satisfied Satisfied Dissatisfied Dissatisfied
High Life Low Life Low Life High Life
Expectancy Expectancy Expectancy Expectancy
High High High High
Consumption Consumption Consumption Consumption

Innovative, Visionary

equitable Idedl: Equity Equity Equity

and Equity ; : .

moderatein _ High High High

resoUrce Use High _ Innovation Innovation Innovation
nnovation Dissatisfied Dissatisfied Satisfied
Satisfied Low Life High Life Low Life
High Life Expectancy Expectancy Expectancy
Expectancy Low Low Low
Low Consumption Consumption Consumption
Consumption

[nnovative [nequity [nequity I nequity [nequity

and High High High High

moderate in Innovation Innovation Innovation Innovation

resource use L N - -

but Dissatisfied Dissatisfied Satisfied Satisfied

inequitable Low Life High Life HighLife Low Life
Expectancy Expectancy Expectancy Expectancy
Low Low Low Low
Consumption Consumption Consumption Consumption

Note: High/Low consumption is measured against global fair earth share; Equity/Inequity isa
relative measurement of low disparity vs. high disparity in a society

The Visonay lded is a conceptud archetype of development in which full human

development is attained within ecological constraints.

There are 16 other cases that have low innovaion performance, which are relevant for

sustainability and human diversity but outside the subject of the study.

Table 4-2 Hypothetical archetypes of development: Low Innovation (16 cases), constructed by author

Type of Description of patterns

society

Equitable Equity Equity Equity Equity

and . Low Low Low Low

moderate in Innovation Innovation Innovation Innovation

resource use N - o -

but weak Dissatisfied Satisfied Dissatisfied Satisfied

in Low Life High Life High Life Low Life

innovation Expectancy Expectancy Expectancy Expectancy
Low Low Low Low
Consumption Consumption Consumption Consumption

Moderate Inequity Inequity Inequity Inequity

I resource Low Low Low Low

iunse ?Jﬂtable Innovation Innovation Innovation Innovation

anegweak Dissatisfied Dissatisfied Satisfied Satisfied

in High Life Low Life High Life Low Life

innovation Expectancy Expectancy Expectancy Expectancy
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Type of Description of patterns

society
Low Low Low Low
Consumption Consumption Consumption Consumption

Equitable Equity Equity Equity Equity

but . Low Low Low Low

;Ongsjvﬁve Innovation Innovation Innovation Innovation

in Satisfied Satisfied Dissatisfied Dissatisfied

innovation Low Life High Life High Life Low Life
Expectancy Expectancy Expectancy Expectancy
High High High High
Consumption Consumption Consumption Consumption

Inequitable, Worst case:

consumpfive Inequit Inequit Inequit Inequit

and weak equity equity equity equity

in Low Low Low Low

innovation Innovation Innovation Innovation Innovation
Dissatisfied Satisfied Satisfied Dissatisfied
High Life HighLife Low Life Low Life
Expectancy Expectancy Expectancy Expectancy
High High High High
Consumption Consumption Consumption Consumption

4.2.2 Empirical check: causal relations between factors

The relationd links among three socid variables, i.e. Life expectancy, Life satisfaction and
Socid equity are not examined. Innovation and Consumption are the focus of this study.
Therefore, the correlations and causal relations between these two factors together with one of
the variables are examined in order to build atheoretical model for further testing and analysis.

4.2.2.1 Consumption - Life expectancy — Innovation
Figure 4-1 Canaunpatian - L ife Expatangy Cardatians (Sareed datas UNDP, GFN; Figore andruded

by author)
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Explanations of the data: Mogs hedth data recognizes tha life expectancies are largely
increased by control of contagious diseases and nutrition in infants and children under 5, and
that the life expectancies in non-technological societies for humans that survive past the age of
5 are aslong as or longer than those in many technologicd societies. (Evidence of clusters of
centenarians in mountain peoples in Georgia, for example, or of Tibetan monks dso offers
this concluson.) The data offered here is for comparison of industridized or industriaizing
societies which have conquered most infectious diseases and are seeking to prolong life
through investments in hedth care and scientific knowledge about the human body and the
environment.

Longevity does not require excessive consumption, but nutrition, good diet, hedthy lifestyles
and clean environment. But, do people live longer in order to innovate or to consume and
enjoy life?In redity, most of the centenarians in the world are those who often lead secluded
lives, not participating in technologica and scientific innovations. They however consume
much less than average people due to ther denid of materid and postiona goods and
because they live closer to nature. For egditarian and agrarian societies, more spending on
hedth care and family planning, especidly to control infectious diseases would increase their
average life expectancy. However, under circumstances of a stable socid structure of this kind
of society without interferences and control from outside over their ideologies and ownership
of resources, technicd innovations for survivd and incrementa changes (gppropriae
technologies) would be triggered, while no other types of innovation would be encouraged.
People live longer not to innovate but to enjoy the meaning of life itsdf, thus will only
“consume” more for culturd activities.

People would live longer in order to consume and enjoy life, so they would consume to live
longer. The relation between longevity and consumption in this case is a positive feedback
loop. Examples for this phenomenon are societies where there exists no control over the
excessive uses of pseudo-enjoyment products and health products.

Innovation in science and resource demand for scientific research, hedth and education and
other better public services would increase average life expectancy. However, more investment
on hedth care products may be a symptom of an unhedthy environment caused by human
activities and a wasteful alocation of resources, rather than a sign of careful “consumption”
for health per se. The North American society offers a good example of this phenomenon.

Good life expectancy overshoots the global resource base: Most of the countries that
achieve more than 70 years in life expectancy use resources more than the globd earth share
(2.2 hectares/ person) and far more than the current globa biocgpacity, a 1.8 hectares per
person. Chinais the sole country in this 25-country group tha consumes less than 1.8 globd
hectares to live longer than 71 years, but its growing economy is experiencing arapidly higher
rate of resource consumption as other industrial countries.

Longevity does not require more resources. The country tha has the highest life
expectancy is Jgpan (82 years). The countries that have smilar footprints to Jgpan’s, but that
have a lower average life expectancy include Isragl, Germany, France, Greece and Russia, in
which Russais the least ecologicdly efficient in providing long life for its people (65.3 years),
almost 17 years fewer than the Japanese. There are many reasons for this dropping average life
expectancy in Russia, but widespread high acohol intake and tobacco abuse are counted as the
prominent factors.

To reach to the good life expectancy spectrum, the levels of resource consumption amongst
the countries are however widely varied. And the countries in this group are the most highly
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indudtridized countries, with a digtinctive pyramid of population sructure, the aging
popul ation.

Improvements in hedthcare, nutrition and changes in lifestyles are dl contributing to a good,
healthy and longer life. While reorganization of the healthcare system may or may not cost too
much for a country to be able to serve therr citizens better, the improvement of the physicd
infrastructure and the provison of equipment proves to be frequently expensive, especidly in
the complex hedthcare systems. A better traffic management and provison and maintenance
of wel-designed road sgns and lighting systems to reduce road accidents may require
substantid initid investment, and high running cost. However, it is dso true tha the
consumption of resources to produce and consume products tha are harmful for human
hedth, such as tobacco, dcohol, excessive sugar-content products, etc. may imprint the side
effects of consumption on people’s hedth.

Socid conditions tha creste disparities in population such as racid inequdity and
discrimination would limit generd life expectancy of a society. The disparities that persst in
the population structure would hinder any improvements in life expectancy. Many scientists
prove that socid inequdlity leads to ill hedth, thus explains big gep in life expectancy between
unequal society and more equal society.

4.2.2.2 Consumption — Life satisfaction — Innovation

Figure 4-2 Consumption - L ife Setidadion Cardatians (Sareed datae GFN, N EF; Figreandruded by
author)
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Life satisfaction is a culturad determinant, so0 is heavily shgped by socid norms and socid
values in the rdevant society. Sdf-reported life satisfaction is gpplicable for individuds rather
than for the public in generd. However, the more there are individuds expressng postive
attitudes toward their life the more societies tend to be a satisfied as awhole.
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In agrarian societies, low level of knowledge (education, professional skills) actually proves not
influencing on one's perception aout one's life. But in industrid and industridizing societies
where low educationd level means lower chances to find jobs or fewer good opportunities for
good paid jobs, investment for education increases level of one’s satisfaction with life.

Ability to control over one's hedth proves to be postively corrdaed with sense of satisfaction
with life. Though once again, good hedth may not require more things to consume,
consumption of hedth products and hedth care equipment may increase one's positive
attitudes toward life.

Increase in consumption of pseudo-enjoyment and positiona goods and excessive or wasteful
consumption to meet basic needs may increase life satisfaction temporarily but will not
ultimately improve or even reduce life satisfaction. Here to maintain pseudo satisfaction with
life (for postiond goods and pseudo-enjoyment) would lead to increasing demand to
consume.

The causd relation between innovation and life satisfaction is not clear yet. In a society where
the disparities between people are large, people tend not to be happy and satisfied especidly
when people compare themsdves with their neighbours, friends and rich people fencing
themselvesin order to prevent thefts or intruders. While people aso tend to compare with the
sandard of living of their parents, the younger generation tends to have more than their
parent generation. Innovation levels in this society whether or not are triggered by disparities
in income and consumption are not however clear.

The more things possessed, the more satisfied people appear: Though the correlation
between these two factors is not significant, there is a trend of increasng consumption to
grive for higher sense of satisfaction in life. Most of the countries are usng more than the
globd earth share to be hagppy. Those countries that consume the most are anongst the most
satisfied.

Possible to have a similar satisfaction level with less consumption of resources: In this
group of countries, for example Sveden is consuming resources more efficiently in achieving
the same level of satisfaction in life than Finland and Canada, and even experience higher level
of satisfaction than Austrdia and the US with lower consumption. With these countries and
Norway and New Zealand, Denmark is the most satisfied with fewer resources consumed.

Satisfied with life overshoots the global resource base: All of the countries satisfied with
their life use more resources than the globd earth share and are well above the current globd
biocapacity. In this comparison, the most desirable goal for humanity is to reach afulfilled and
satidfied life within the carrying capacity of the Earth, the far lower right corner in the Figure
4-2. In the current test, sustainable consumption has not yet been reached by any of the
countries that are satisfied with their life. Mexico, Argentina, Brazil and China appear quite
closeto thisgoal.

There appears no strong correlation between the environmenta performance of countries and
their happy life years. However, there are severd “traits” that can be observed to interpret the
relaions between resource consumption and life expectancy/ life saisfaction. The
observations for this relation are presented below:

Pattern of choice— Moreresource consumed to trade-off with longer lives: The group of
countries that consume less than 2.60 hectare/ person includes those having life expectancy of
no more than 75 years. South Africa is an exception in this group with extremely low
achievement in life expectancy while using more resources than most of other countriesin this
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group. The “pattern” of choice in this group is tha more resource consumed brings about
longer lives to live. Amongst the remaning countries that have a footprint larger than 3.50
hectare/person; Hungary is catching up the good life expectancy of higher than 75 years, while
Russais performing extremely poor with 65.3 years only. For South Africa and Russia, there
seems no causd relation between resource consumption and life expectancy, but other factors
affecting the efficiency of the countries in providing better hedth condition for their peoples.
The more they would consume in the future would not necessarily translate into an increase in
life expectancy. It’s not the economic throughput that would determine how long their people
would be living and improve their life.

The redity of public and private expenditures for physical infrastructure and human resources
in providing good hedth care syssems, public spaces, good ar qudity, good food choices,
preventative measures in medicetion, etc. shows that it would need more intensive resources.
However, the mentd hedth and other aspects of qudity of life play important role, if not
crucid, in influencing the longevity of individuas. People tend to live longer when they have
positive perception about themsaves, or when they are more saisfied with their lives as a
whole.

Satisfaction with life may mean more than living longer and healthier. While it is widdly
acknowledged that sdf-reported satisfaction with life is largely influenced by culturd factors,
the satisfaction of life expresson aso reflects the embedded socio-economic and politica
Situations of individuals.

4.2.2.3 Consumption — Technological Innovativeness

Figure 4-3 Camanptian - Innotion Cardatias (Sare d data GFN, GIP; Figre andruded by
author)
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Wide range of resource needs for being highly innovative: According to the Globd
Innovation Scoreboard, clusters of countries with smilar performance give more information
about ther innovative capacities. Accordingly, Japan, Germany, Finland, Sveden and Isradl
and the US are dl in the same cluster having the highest innovation performance and “being
the main countries pushing the globa technologicd frontier.” In this cluster of the most
innovative countries, Germany, Israel and Jgpan use much less resource than remaning
countries to pursue their high innovative cgpacities and technologicaly frontier leaders. Japan
has a limited pool of naurd resources, versus the US who has more relax access to naturd
resources, both within and outside its territory by military intervention.

France, Denmark, Norway, Canada, Republic of Korea, Australia and the UK are amongst the
second best countries with regard to innovetion performance. They gopear to be best in
innovation drivers and applications. Like the firs cluster, the countries in this group use a
wide range of resources to have smilar performances; Republic of Korea uses dmost hdf of
what Canada uses.

Greece, Mexico, South Africa, Argentina, Brazil, Turkey, China and India are anongst the
countries that have strength in innovation diffuson, and have lowest level of consumption
amongst the 25-country group.

Most of the less ecologicdly unsustainable societies on earth are societies with low levels of
technology and who are threatened by the societies that are developing new technology. The
less technologicdly innovative countries in this 25-country group are using much less
resources than the other highly innovative countries.

More innovative reduces resource demand? This is the case hgppening in the group of
countries that have strength in innovation diffuson and lowest level of consumption amongst
the 25-country group. Thisis dso the case with Jgpan compared with Isradl in the same group
of highly innovative countries, and compared with most of the countries in the second best
innovative group.

Amongst the highest innovative country group, the disparities in resource consumption may
be accompanied by different rates of diffusion of green technologies and forms of innovation.
Investment for the development of cutting-edge technologies, which may or may not be
resource efficient would add more into the resource basket of a society, is demanding.

The current unsustainable consumption patterns in the most industridized and technologicd
countries are one of the influencing factors leading to the increasing aggregate consumption of
resources that is darming. The question now is which is the cause and which is the origin of
the other, consuming more and technologicd progress. Does consuming more trigger more
innovations or on the contrary, more innovations lead to consuming more? What type of
“product” that needs to be consumed in order to retain innovation within the environmentad
limits? These are the key questions that are left open for further study.

Although many researchers believe tha eco-innovetions are often radica innovations that
reguire changes in consumption patterns and institutiona as well as organisationa set-ups,
most of the eco-innovations and socid innovative initigtives can only bring about
improvements of afactor of less than 5 (Mont, 2008), which is far below anticipated rate of
changes for sustainability. As Hellstrom observed, the mgority of eco-innovations will not
help reach the truly sustainable emission targets a a commonly suggested range of afactor of
10-50 over the next 50 years (Hellstrom, 2007).
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The current form of economic growth can hinder technologica progress due to its emphasis
on increasing returns to scale which reduces the rate of innovation and the rate of reduction in
aggregate resource consumption in the whole economy.

4.2.2.4 Consumption — Social equity — Innovation

Figure 44 Caaunption - Equity Cardaias (Sare o deta GFN, UNDP; Figre andruded by
author)
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The corrdation between the resource demand and the achievement in socid equity in
countriesis very wesk. Thereis no clear pattern of whether the level of equity in the society is
largely influenced by its resource demand, or whether the levels of resource consumption
induce the income and wedth distribution justice in countries. Extremey high resource
consumption gppears atributable to other gods rather than providing better socid services
and socid welfare for its citizens. High Gini coefficient in the US reflects a wide disparity
between socid and culturd groups in American society in spite of high resource demand and
actual utilization of resources.

Other determinants such as working hours and socid coheson may play arole in influencing
the relation between these two factors. It is well observed that when income inequality
becomes wider people tend to work longer. The economy tends to be expanding and produces
more goods and services because of longer working hours.

Despite the high levels of resource consumption, the Scandinavian countries and Japan appear
to be the most equdly distributive societies. Even though there is awide disparity in resource
inputs amongst these countries in order to achieve dmogt the same level of equdity. Japan
needs 3.2 hectares less compared to Finland but ill achieves more equd leve than Finland.
By this comparison, it would be possible for countries to reduce their resource demands while
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retaning socid equdity in the societies as in the case of Finland and other Scandinavian
countries when compared with Japan.

Now the question becomes whether countries would reduce ther resource requirement to a
level lower than tha of Japan while maintaining their high qudity of life and socid equdity
that as Japanese are enjoying? The example of this 25-country group cannot give an answer to
this question, where the lower resource consuming countries have however the less equal level

than Jgpan, not mentioning those countries having less equdity level but usng more resources
than Japan.

For the two Innovation types, Organisationd and Process/ Service Innovations, more
innovations will lead to increasing socid equity. This happens because socid cohesion, socid
solidarity, cooperation and communitarian values are amongst the prerequisite conditions for
these types of innovation to be triggered and in order to maintain the system of innovations.
Furthermore, equitable distribution and equa opportunity to access to the common goods are
the gods of this kind of initiative. But the causa effects of “socid equity” on these two types
of innovations are not clear. With regard to resource requirements for these types of
innovations, originad demands for mainstream consumption, which are not met/ satisfied due
to disadvantaged locations or socia disadvantaged position, might be high, asfound in various
socid innovation initiatives. However, the resulting consumption patterns may be changed, a
least contemporarily (but for long-term effects, there has been no study yet); and consumption
of Pseudo-enjoyment, Social status, Food, housing and domestic energy and Transport may be
reduced.

Technology and Science Innovations: There are two socia phenomena reflecting the causd
relaions between innovation and socid equity. (i) In the Anglo-Saxon moded of society, i.e.
US UK, Audrdia etc., where societies vaue harsh competition anong individuds to get the
best, the smdl proportion of talented and cregtive people are the most highly paid while the
maority of the public are paid with much lower wage and by doing so, high innovation réte is
maintained. So in this modd of society, high innovation rate is just a symbol of high disparity
in income and wedth distribution amongst individuds, but this high inequity is maintained
and triggers high innovetion level. In this type of society, dl kinds of consumption will be
increased. (i) The other phenomenon is that more innovations are to decrease socid disparity.
Consumption patterns and levelsin this patern of society need to examine. If innovations are
for increasing equity, investments for higher minimum education level, comprehensive socid
services, universd hedth care insurance, retirement scheme, unemployment benefits, child day
care.

Consumption for Science, Hedth, Knowledge and Public transportation is expected to
increasein order to reinforce and improve social equity.

4.3 Multiple Factor analysis: Theoretical Model of the Dynamic
Relations and Path Interactions of the Different Variables Over
Time (Social development and change)

4.3.1 Description of model: Inter-relationships of the Variables and
Suggestions of the Dynamics of Technological Societies

After looking a different sources of research works in the area of this study, the interactions

amongst these five factors (consumption, innovation, life satisfaction, life expectancy and

socid equity) are complex in determining certain paths of development tha countries have

been following. The Figure 4-5 below presents these complex relaionships as an atempt of

the author to construct those relationshipsin avisual presentation.
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Figure 4-5 Hypothetical dynamic matrix of relations (Figure constructed by author)
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Though the links and interactions between those factors are not clear or strong, an attempt to
illustrate this set of relationsis presented as follows.

Consumption and Innovation have direct interactions in this conceptud matrix of dynamics.
For various kinds of consumption, the resulting effects on different kinds of innovation may
be observed. Examples include increased innovation for production to meet basic needs by
exiging technology to basicdly maintain life will lead to increased consumption C,,. Or
increased investment for efficiency of production for life extension and health (increased Ce
extension and heath) Wil result in increased consumption for extending life and improving hedth, or
Clife extension and heath- BUt Whether this increase in Ce i aqension and neatn WOUId lead to an increase in
Cu and/ or Cgjo,men IS conditiona and dependable to other socid factors and cultura choices.
And here at this point, social preferences may play an influencing rolein directing and shaping
the choices of technol ogies/innovations and consumption.

4.3.2 Interpretation of Clusters and Suggested Categorizations of the
Different Countries as a Prelude towards Examining Potential
Pathways of Change and Development

4.3.2.1 The Patterns Observed in the Data

By using K-Means Clugter anaysis technique, the number of clusters of smilar societies was

pre-determined by the author based on the smilar patterns of relaionships between variables

in pars. Andyses of 4 clusters and 5 clusters were giving rather close results regarding groups

of societies that are least different on the basis of 5 sdected varigbles. For the results of 4-

cluser and 5-cluster anayses, see Appendix 3a. Report on Multi-variable Cluster andysis:

Results for 4 clusters, and Appendix 3b. Report on Multi-varigble Cluster andysis. Results for

5 clusters.

From the data and the correations between the five sdected variables together with

observaions in the hisgtory of human civilizations, the patterns of development for existing
and extinct societies are presented in the Figure 4-6 below.
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Figure 4-6 Hypahdica arddypd peths o dedgomet: Extind, Exiding and Vidaary Ida (Figre
constructed by author)
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Examples of Paitern 1 — Hollow development include high-tech countries, i.e. Scandinavian
countries, Jgpan, Germany, etc. These pattern type societies can be grouped into two sub-
clugters, in which one that have low disparity in income and wedth distribution. Examples of
this sub-cluster include Scandinavian countries, Germany and Jgpan. The other that has
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medium high disparity in income and wedth digtribution includes Anglo-Saxon societies and
thelike, i.e. UK, Australia, Israel, New Zealand, and France.

Pattern 2 Examples are low-tech countries, i.e. Lain American countries, India, Turkey,
Greece. South Africais an exceptiond case where in dl the Cluster andyses run, it was the
only society that has specific pattern significantly different to others.

Pattern 3 comprises “catch-up countries” like Hungary, Sovenia, and aso “receding
countries”’ like Russawho used to be highly innovative in cutting-edge technologies and who
is experiencing declining health and life conditions.

Is pattern 4 the worst case existing? In both 4-cluster and 5-cluster andysis, the US was
beonging to group of either Scandinavian countries or group of Anglo-Saxon cultures.
However, the distances of the US case to the centre of the cluster are sgnificantly large
compared to other cases in the same clusters. It is the extreme high levels of consumption of
the US society tha differentiates it from others. Also for the emphass of the globd
environmenta sustainability, the US is a prominent case that deserves to be placed as a
complete pattern on its own.

Pattern 5 is the pattern of traditiond egditarian societies that exist in fact but not in the
database. They include indigenous groups who lack statehood and protection.

Wha dgnificant in Pattern 6 — Unstable empires (ancient civilizations) is that this pattern can
arguably be phase two of pattern 4 — the Explosive consumptive societies. What is different in
societies that follow pattern 6 and those that follow pattern 4 is the extension of life and
health conditions that these two types of societies (have) experienced. When the hedth
conditions deteriorate and actualy decline in the pattern 4 societies, those societies are on the
brink of “explosion”.

The Visonary ided society is non-existence on planet Earth in the 21% century. Pattern 8 —
Crigis kingdoms, which are not in the database but existent in redity, eg. Myanmar, Zaire,
Haiti.

For atable of description of the patterns, see Appendix 4. Table of Hypotheticd archetypa
paths of development: Extinct, Existing and Visionary Ideal.

The following figure shows the clusters of smilar patterns of the existing societies. The two
sub-groups belonging to the same cluster (pattern 1 “Hollow development”) are grouped but
aso placed in the same triangular. The USis a separate “cluster” which is close to the patern
1 cluster in thisfigure.
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Figure 4-7 Clugas d dmilar dadgomat pettans (Souree d datas GFN, GIP, UNDP, NEF; Figre
constructed by author)
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4.3.2.2 Dynamic analysis: Hypothetical archetypal paths of development: Existing,
extinct and visionary ideal

The dynamics of various paths of development depend on the interactions between various
factors and variables. In the archetype of “Unstable empires’ that are extinct, increased
pressure on continuous innovation of new technologies to meet increased demand and
consumptive needs was driving the ancient civilizations towards increasing gaps in wedth
distribution, resource dlocation and access among various socid classes, creating conflicts
among various resource users. The sudden drop in hedth conditions and the appearance of
infectious diseases caused by the collgpse of the loca environment led these unstable empires
to their end of existence. The earlier stage on the path tha these ancient empires had taken
exemplified the pattern of the “Explosive consumptive” group of societies.

For the “Explosve consumptive’” achetype, consumption and socid inequity are
requirements for innovation, and vice versa, innovations bring about more things to consume
and reinforce the digparity between various ethnic, culturd groups and socid classes in the
society. Thistype of society seeks for more resources even outside its boundary for the sake of
continued innovations for leading technologies. Only a smdl segment of population
experience longer life while a larger part of the population may experience declining hedth
conditions and a drop in life expectancy. Increasing income while increasing relative income
disparity makes people feel less satisfied and insecure.

The “Hollow development” archetype is moving towards increased innovation in
technologica change and increased consumption. New technologies help extend life and

40



Toxic Omissions and Cancerous Growths:
Addressing the Unexamined Assumption of Sustainable Consumption in Technologically Innovative Societies

improve hedth and may further bring about increased equity if priorities for socid issues are
placed within innovation and technological policies.

In the “Visonary Ided” type of society, innovation is subject to be high and interactive, while
consumption reaches sustainable levels within the loca resource and environmentd limits. A
happy, satisfied, hedthy and long life is the god of this type of society. When the society
moves toward sustainability, its population gets more innovative, experiences equitability and
life longevity.

The pattern 3 comprises two paths of choices. the Exploring path and the Receding path. The
common dynamic may be that of increasing consumption in both two paths. But the dynamics
of the other four factors appear divergent as shown in Figure 4-8.

Figure 4-8 Hypothetical dynamics of archetypal paths of development (Figure conceptualized and constructed by
author)
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Note: The arrows shown for the Equity column are actudly representing the Yes No answer
for the “socidly equity” aspect of each type of archetypd society. The upward arrow equates
to “Yes, this type of society has equity”, while the downward arrow means, “No, this type of
society is not socidly equitable”. Socid equity is an dsolute concept in itsdf, meaning tha
either society hasit or not, but it cannot be relatively measured on a gradual scale.
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4.4 Theoretical and Policy Implications of the Visible Clusters of
Technological Societies

The mgor difference between the existing patterns of development and the visionary ided
archetype is the DIRECTION of technologicd innovation development. My man argument
here is that technologicd progress should not be served as an end in itself but as a mean to
achieve human progress and development. It should thus be directed towards human
sugtainability. As arule, market orientation of innovations favors incrementa improvements
that solve immediate problems and which are assessed as bringing in fewer financid and
organisationd risks as wel as guaranteeing a relatively shorter payback time with benefits
largely driven by private interests. Solutions to immediate problems are determined and
dependent on the systems in place, both technologicd and ingtitutiona, while the
advancement of technologies cannot be predicted until a new technology is placed in use. But
for the visonary ided archetype of a “good” society, purposes and applications of
technological improvements are envisoned to reflect the common interest of the society a
large. In relation to naturd resources, any projections of technologica innovation progress
would serve to keep the sustainability equation in baance or in other words the stability
between consumption and production.

The mgor difference between a “good” society, tha is technologicaly innovative and
sugtainable, and an unsustainable society lies in the cgpacity and determination of that society
to PLAN for sustainability. Results of creativity and innovativeness are fruits of logicd and
rational thinking, intrying and testing all possibilitiesto solve a problem. Societal and systemic
problems are different from sectord and immediate problems in the fact tha the gods of
solving them need to be clearly stated and in consistency.

The daa suggests that “free trade” and globdization actudly limit the possbilities of
sustainability for societies and for the humankind by limiting the number of innovetions in
other fields of knowledge and expertise even in industrid societies, and a the same time
limiting the number of innovations in non-industrid societies that have not been locked in the
paths dependent on modern technologicd systems that have been chosen and reinforced by
industrial societies. Globdization is an atempt to reach a globd agreement on sets of
common standards that are amed a maximizing the compatibility of systems. This is an
atempt to limiting the number of innovation pathways through the use of standards and pre-
shaped ideol ogies of human development.
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5 Testing of Theoretical Models - Case Study
Comparison of Choice in Similar Environments:

Sweden and Denmark

This chapter offers acomparison of choice in similar environments: Sweden and Denmark are
chosen for the modd testing. Thought experiment and path anaysis of socid choice are the
two methods that are used for the testing.

5.1 Hypotheses for Qualitative Testing through Case Studies

From the modds and andyss in the previous sections, there are four satic patterns of
development but may be five dynamic “paths” of development amongst this 25-country group
as shown in the Figure 4-6, Figure 4-7 and Figure 4-8 of the previous chapter.

The focused paterns and pathsin this study are those that have high innovation performance,
namely the “Hollow development” group and the “Explosive Consumptive” group. They are
currently the societies that consume the highest quantity of the Earth’s resources for
development, far beyond the regeneration cgpacity of the Earth. A path on which a culture
favouring and encouraging highly innovetive development is upheld a the cost of
unsustainable levels of resource demand is a blind path. Humankind would destroy its own
home and source of life - the earth and its life-support systems before another dternative
would have been found possible and feasible.

My hypothesis is that technologicaly innovative societies are locked in ther blind path of
“market-oriented” innovations. Innovations driven by the market and for the market needs
will end up with meeting new consumptive demands and new types of exploitation means of
common goods. There is a clear link between the expansion of economic activities and the
levels of economic competitiveness a globad market. When innovaion performance is
measured to estimate how much is an economy’s potentid to produce goods and to dominate
acertain segment of globad market outweighing other economies, market-oriented gpproaches
in enhancing innovation capacity and performance appears a push factor that leads a society to
ablind path of increasing production and consumption in order to feed in the machine of ever
expanding and more complex technological systems.

5.2 General description of the cases

Swveden and Denmark are selected for the testing of the hypotheticd models developed in the
previous section of this paper, for a number of reasons. Both the two countries are dl in the
same archetype of development, the pattern 1 — “Hollow development” as categorized in the
previous chapter. Both Sveden and Denmark are amongst the mode countries of equdity for
their universd welfare systems (Scandinavian welfare modd), their reatively high standard of
living and relatively high technologicdly innovetive level. Both of the countries have highly
integrated into the globdisaion process, placed amongst the highest urbanized and
industridized countries in the world, of more than 80% of population living in urban aress
(Nordic Statistics Y earbook 2007).

Given the smilar geogrgphic and climatic conditions of the North Sea, Denmark and Sweden
have the same concern over the globad environmenta issues and the trans-continental
consequences of environmental problems.

An economy of scae is the common characteristic of both Danish and Swedish economies.
Like other European countries, higoricdly, economic activities, trading expanson and
maintaining and strengthening inter-regiona trading networks have been aways main revenue
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to wedth in European countries. Agricultura produce and territories are no longer the
resources for wedth of a country as a nation state. Examples for this anong others are
shipping industries and trading activities both in Denmark and Sweden that became fully
flourished during the second haf of the 19" century and the first half of the 20" century. In
modern time, the trading ties and relationships between these two Nordic countries with
foreign counterparts in business have been intertwined and weaved in such a complicated
manner tha it becomes chdlenging to identify wha products ae purdy produced
domestically without raw materials or components imported from outside.

However, there are some digtinctive differences between these two neighboring societies that
share many common cultura and historical fegtures. Denmark has a denser population
distribution, six times higher than in Sweden.

Although Denmark and Sweden are grouped in the same cluster of Pettern 1, they belong to
two distinctive sub-groups that have some different characteristics in development patterns. In
the case of Denmark and Sweden, it is ther different focuses and performance levels of
innovation that differentiate these two neighboring societies. Sveden is in the group of the
initiators of edge-cutting technologies, while Denmark is amongst the countries that are
specidized in technologicd gpplications and low-tech development. The other characteristics
in their development paths are currently rather similar (in static manner).

Figure 5-1 Why Saadn and Denrerk are two intereting aases (Sauree o datas GFN, GIP, UNDP,
NEF; Figure constructed by author)
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Swveden annudly spends 12,000 Euros per capita on hedth and hedth-related issues while
Denmak spent only onethird of that for the same objective. More investment and
expenditure have been spent per person in Sweden than in Denmark. To what extent this has
adirect effect to the longer average life expectancy in Sweden is another issue, but Swvedes
have alife expectancy of three years longer than that of the Danes.

Figure 5-2 Expenditure for health and health-related: Sweden and Denmark
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Figure 5-3 Life expectancy vs. Ecological Footprint: Sweden and Denmark
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Sare d daa Life expatangy (2007) fran UNDP, Edaja fodprint (2006) fran Gldod Fadprint
Network

Some of other significant differences in the choices made in the two countries are presented in
detail below.

5.2.1 Sweden

Regardless of a “far Earth share”, Sweden is ecologicdly sustainable within its biocapacity
(GFN 2008). According to the Globd Footprint Network (GFN), a the current consumption
rae (data in 2003) in the country, each Swvedish citizen uses 6.1 ha of productive land for
consumption and waste absorption (Ecological Footprint) while the biocapacity of the country
is a much as enough to provide 9.6 ha of productive land equivaent per capita (GFN 2006).
The high efficiency redized by its world-leading technology base largdly explains why Swveden
is currently able to ecologicdly “sugtain” its high level of resource consumption. Sveden’s
ecologicd footprint has been increasing though and its ecologicd surplus has been tightened
over the last 43 years (from 1961) (GFN 2008). With a growing economy and increasing
consumption leves, the question is how long Swveden can be sustained within its ecological
congraints and to wha extent of affluence the country can sustan its people given its
seemingly favourable advocacy of technological fix to free itself from ecological limitation.

Figure 5-4 Ecological Footprint and Biocapacity of Sveden 1961-2003
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Yet, in the gobd context, it is a mord question when looking a the fact that Swveden’s per
capitafootprint is three times larger than the world average (2.2 hectares), and that the country
is consuming more than three times as much of the “sustainable fair Earth share” (1.8 hectares
per person), when the country still depends on the hedth of the common good — ocean and
ar, and imported goods including food in exchange of technologies tha the country exports.
Even though the country has remaned a net export country mainly of technologies and
timber products, 40% of the country’s foodstuff is imported (Nordic Saigtics Yearbook
2007). And the country has dso been a risk of increasingly high concentration of acidifying
substances emitted from car use and industrid activities, experienced ar pollution in cities and
urban aress as wdll as increasing number of environment-related hedth problems. Although
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Sweden is not in the same stuation with most of industridized countries that have far
overshot their biocgpacity, the country has been facing the same question of bdancing its
production and consumption of resources within its carrying capacity in the long run to
achieve alivable and viable future.

When deding with the phenomenon of high leve of resource consumption, Swveden tends to
move further into the modernization process integrating “economic criteria of quantity” and
“ecologicd criteria of qudity” by largely relying on technologicd innovations and efficiency
factors that are believed to help ensure increased and continued economic growth.

Sweden’s private consumption expenditure contributes up to 47.3% of GDP in 2006 (Nordic
Statitics Yearbook 2007). Food consumption is of 12% of private consumption expenditure,
while expenditure for housing, water, dectricity, gas and other fuds for household
consumption is the highest contribution, 28%. Swedish people spend 13.2% of ther total
expenditure on transport (Nordic Statistics Y earbook 2007).

More than hdf of the land areais covered by forest, and 38% of arable land is used for grain
production mostly for livestock farming (Nordic Statistics Y earbook 2007).

5.2.2 Denmark

As in Sveden, Denmark has hardly any wild nature but plantation forests outsde its densely
populated urban aress. 65% of Denmark’stotd land areais cultivated or zoned as gardens and
parks. While Sveden is dependent on hydropower and nuclear power for energy, Denmark’s
magor energy source is from therma power generated from cod, oil, and gas. Therefore,
Denmark is the only country in the Nordic region of which emissons generated from energy
production are of high concern, as much as compared to other industria countries of the
same sze. Denmak however is in a lead in the world in developing and exporting wind
technologies such as wind turbines and windmills (Nordic Statistics Y earbook 2007).

5.3 Results of the testing

Tegting the hypotheses into the two case studies of Denmark and Swveden within a short time
with a limited number of samples of interviews and observations is not sufficient for the
researcher to come to any firm concluson. The hypothetical modd is aso subject to be tested
in abroader context. However, the researcher of this study tries to present the main findings
as an initiation for further discussions.

In static patterns, the two societies gppear to have very smilar choices with regard to socid
preferences, i.e. welfare benefits and socid policiesin auniversad welfare state modd (which is
reflected in decisions on ensuring a least disparity in income and wedth distribution, a high
level of satisfaction with life and good hedth conditions as a basis for high average life
expectancy). The two societies dso have rather smilar perspectives toward the roles of
innovations toward sustainability — an emphasis on economic motivations for technologica
innovations. Although there appears a small divergence in the dynamics and trgectories of
development between these two societies, whether these two societies are diverging into two
different paths toward development is not addressed yet in this study. Denmark appears to
move toward 1CT-based society and chooses low technologies to develop as its economic
strength and to tallor its demands on resources for its own growth and development (resource
accounting). Swveden chooses a path to develop high technologies as its mgor competitiveness
in the internationd marketplace and positions itsdf as highly innovative in the internaiond
marketplace for war materiel production and export.
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The hypothesis is proven to stand, that technologicd innovative societies like Sveden and
Denmark are locked in their path of “market-oriented” innovations, which seems a blind path
under the current ideology of infinite economic growth mode. Below are the discussons of
the test in details. The sources of data are mainly primary data withdrawn from interviews and
fidd vidts that the author has carried out during the period of January to May 2008. The
interpretations and analyses are of the author.

5.3.1 Technology-dependent economy requires high concentration of
resources

Complex technologies, which are products resulting of diverse scientific and engineering
knowledge and cgpabilities across various organisations, are knowledge and learning intensive,
which requires knowledge bases, skills and capabilities of scientific and engineering expertise.
Networks linking organisations, verticdly across the supply chan, i.e. supplier-producer
relaionships or horizontdly across sectors and fields of expertise, i.e. Sraegic dliances or
joint venture, are evolving innovative networks that grow into more complex structures and
employ complex processes. The complexity of technologies requires complex networks of
relaionships among organizations of various specidizations. Examples of complex
technologies tha ae dominant export products in Denmark and Sweden include
tedecommunication equipment in Denmak, and teecommunicaion equipment and
automobilesin Sweden.

Complex technologies and high-technology-dependent systems require a complex systemic
gructure, both ingitutiona and organisationd, to support and retan the system itsdf.
Complexity of ingtitutiona and socid organisations, especidly the robust socid service and
welfare systems in Denmark and Sweden, as wel as higher reguirements on qudity and
infrastructure for education and training requires more resources to sustain the operations of
these systems. Denmark and Swveden are in the lead in usng modern information and
communication technology, both in business sector and private individuals.

The establishment of ENIS network — a platform for integration of information technology in
schools, and digitd schooling project in Denmark are examples of a “top-down” approach to
respond to the complexity and demanding requirements for changes of education
infrastructure and knowledge base. The “education of scde” tha has been observed in
Denmark’s primary and lower-secondary schools exemplifies the Danish perspective toward
integration of formd education into the complexity of technologies to prepare Danish
children with knowledge of modern techniques and modern technologies that are presumed
essentid for the Danish competitiveness. Computerized curricula, teaching-learning
experience with extensive networking and | CT-intensive knowledge sharing systems increases
resource demands for establishing, maintaining, and collaborating within and anong networks
as well as managing the systems. While Southern Sweden’s primary and lower-secondary
schools, ICT has been part of the education where school children learn how to use computer
and its basic applications as part of their learning experience with information technology.

Super specidization in economic activities dso leads to a diversity of specidized products and
sarvices. Service industry has contributed over two thirds of Gross Domestic Product (GDP)
in Denmark and Sweden as in other industrid countries, and is expected to be a rapidly
growing sector in the coming period when private industry and public sector have been
increasingly outsourcing support functions in their attempt to focus on core competencies.
Sweden is aso ahighly sectoral specialized economy.

National innovation systems are the intertwined linkages of previously distinct institutions, e.g.
government ingtitutions, business sector, universities and research ingitutes. The development
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and investment for such naiond innovaion system, smilar to the naiond network of
innovation actors for economic growth, iswell established in industrial countries. In Denmark,
the nationd innovation system is managed under the Ministry of Science, Technology and
Innovation, but in Swveden the government has set up a separae inditution, the Swvedish
Governmenta Agency for Innovation Syssems (VINNOVA) to “promote sustainable growth
by funding needs-driven research and developing effective innovation syssems” (VINNOVA,
2008).

Swveden’s smdl primary industries are aso highly technology-based, considered as among the
most technologicdly advanced in the world. Examples include mines, paper mills and
stedworks. Remote-controlled machinery would mine as twice ore as much with only haf as
many employees (VINNOVA website).

5.3.2 National security and military industry matter

Does concern over nationd security play any role in the development of technologies and
innovations, which in turn affects the levels of resource demand of a society? When it comes
to the nationd security and military industry, Denmark and Sweden ae in two different
gtuations and gpproaches. Denmark is a member of the NATO while Sweden is holding its
non-aigned and neutra position in this issue by not joining any military dliances. Denmark
imports most of its military materiel from other NATO member countries and Sweden.
Because of its non-digned postion, Swveden has its own war maeried industry tha is
considered as world class in technological competence.

Figure 5-5 shows that 20% of totd R&D expenditure by Swedish government was spent in
2005 for defense objectives, second largest spending dlocated just after that for research
financed via university budgets. In Demark, much less than 1% of the centrd government
R& D expenditure was allocated for defence research.

Increase in non-civilian innovations in the military industry with loose regulations on exports
of arms products is most likely leading to rapid increase in production of the materie and
therefore leading to an increase in resource demand for the production. Though the Svedish
armed forces have recently been downsized due to budget cuts, the military industry of the
country has had an increasing proportion of its income generated from arms materid trade
and export. Swveden is now considering exporting security products as a potentid for
economic growth of the country.
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Figure 5-5 Central government R& D expenditure by objectives (2005): Sveden and Denmark
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The observation here is that Sveden has chosen to be sdf-rdiant in defense maerid and
equipment, which requires the country to devote a certain amount of its resources for this
purpose. Hence, if the military industry of the country is not discouraged to increasingly
export ams materid to the world market due to its high competence in technologies and
economic competitiveness, more resources would be used up to feed thisindustry.

5.3.3 Internationalization of innovations under globalization scenario
reinforces the positive feed back loop of innovation and
consumption

Path dependence would be more reinforced due to increassed time pressures and intense
competition that creste an environment where incrementa innovetions are focused just to
solve immediate problems, thus disfavoring sustainability issues which do not appear
economically pressing but fundamental for the integrity and progress of humankind.

Multinational companies spend high investments for R&D to maintain the rate of innovations
and high performance in business competition. Thirty-five percent of companies in Swveden
are multinationas. Mogt of them are foreign-owned and have branches in other industrial
countries and emerging economies. Companies tend to outsource their investment for R&D
to various locations that have strong competence of relevance and knowledge base as a
response to the changing environment of business and investment. Thisis dso a chdlenge in
Sweden as of how to maintain this high investment when these companies may invest in other
countries, outsde Sweden for its R&D activities. Private-public partnerships are promoted in
Sweden as aresponse. Position of multinational companies and high R&D intensity in Sweden
has been simulated by long-term public-private, user-producer relaionships based on
technology-intensive public procurement by public monopolies or semi-monopolies.
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According to the Swedish nationa agency for innovation syssems (VINNOVA, 2002), the
Swedish public service sector is large, by internationd standard. Public procurements that are
in favour of technologicd innovations are actudly a push factor in technologica change and
influence in turn social preferences toward technological solutions and innovations.

Buying intdlectud properties and merger are consdered as practices of open innovation.
Multinationas reinforce their innovetive capacity not only by investing in ther internd R&D
cagpacity but dso by buying off its smaler competitors. Swedish multinationa corporations are
adopting the same strategy.

5.3.4 Market orientation of innovation policy may hamper
sustainability solutions

This study confirms that environmentd care in companies’ activities, even in their innovation
programmes, is ultimatdy insrumentd. Thus work on environmentd issues and
environmenta care-laden innovation programmes become a means of attaining a company’s
gods. Environmentad laws and regulaions play as the minimum line for compliance.
Consumer’s and customer’s environmenta concerns may play a stronger role in determining
the environmentd performance of companies since the companies al pay highest atention to
market-based adaptive management of production and innovation.

In terms of market orientation of innovations and the issue of resource dlocation and
prioritization of societd needs, both Denmark and Sweden consder themsdlves as small
countries and because of that they believe that they have to trade in the international market in
order to survive.

Public-private partnership is a tradition in Swveden, and a success factor in the prosperity of
the country. Snce the middle of the 1990s, there has been a shift in this tradition, i.e. public-
private partnership has shifted to public -private-university partnership, the so-cdled “triple
hdix” in the nationd innovation system. Schools including universities and higher education
ingtitutions are entity that designs and implements models tha facilitate change in various
environments. While companies and industries are pursuing instrumentd rationdity in their
activities, the question now becomes how to make these entities adopt both vaue rationdity
and vaue-ingrumentd rationdity in ther actions (of production); if the triple hdix
relaionship does not turn universities into business-type ingtitutions, this would abandon or
wesken their role of change facilitator.

Therole of government’s public funding is important for start-up companies, particularly with
provison of financid, infrastructure and networking support in order to keep ther innovetive
research continue at the beginning phase of the establishment (to stabilize their adoption and
prevent discontinuance). However, for sart-up companies, commercidization of ther
products a the first stage is reasonably placed a a higher priority compared to continued
research and development. The role of the government in this case for example is to cregte
intent to change.

Environmentd innovations, or innovations for the environment in the business environment,
are very broad and there is a tendency of percelving cost-reducing adaptations and adaptive
technical changes as eco-innovations.

High dependence on existing technologicad “paths’ that am a “growth” cannot decouple the
technologica progress and resource consumption. Vicious circle of “technocratic fix” is that
the government expresses a need for continued economic growth to invest in green
technologies to reduce economic activities impacts to the environment. While the re-
allocation of budget fundsto “green” economies is more important and playsadecisiverolein
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directing the focus of the economy, there is an argument that this is the trangtion towards a
green economy in which there are il “grey” economic sectors that “generate” returns large
enough to support or subsidize greener activities.

Denmark has aweak capacity of curiosity-driven research and innovations (Danish Agency for
Science Innovation and Technology, 2007). The country has a very week research base for
pace programme, and other scientific research or basic research, mostly applied research.
Sweden is considered as lacking strategic research (Benner, 2003).

For Sweden, the phenomenon of the flows of immigration of Swvedes to North American
from 17" century until early 20" century was an example of Swedish culture’s view towards
choices of development. There were various reasons and factors contributing to the flows of
Swede immigrants to North America and Austrdia during that time: Economic opportunities,
religious and politicad motivations, but most determinant reason was “over population” in
Sweden by that time. The introduction of potato and smallpox vaccine in the early 19" century
helped reduce the desath rate and accelerate the populaion growth in a country where not
much of land fertile for crops was available. Crop failuresin the period of 1866 and 1888 were
consdered as the direct push factor resulting the mass immigration flows of Swvedes to
Americain the years between 1888 and 1889 (Donlan, 2003).

Over the past decade, Swveden has undergone changes in entrepreneurid culture where
companies, including foreign-owned Swedish companies and multinationa corporations,
focus more on building their relaion with stockholders rather than with stakeholders and
communities as what Swedish companies traditiondly did (Geer, Borglund, & Frostenson,
2003).

Market-oriented innovations in Sveden for the period of 2002-2004: about 31% innovative
companies stated that ther innovations were introducing new products, increased range of
products, then improved quality of goods services (29%), increased capacity of production or
service provison (21%), entered new markets increased market share (20%), reduced labour
codts per unit output (18%), improved flexibility of production or service provison (16%),
met regulatory requirements (12%). The least proportion of innovative companies listed
environmenta impacts of their innovations, i.e. reduced environmenta impacts (10%) and
reduced materials and energy per unit output (7%).
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For most of the industries, the most significant impact of being innovative is their incressed
cgpacity of production and service provison. This means that more goods and services are
produced and provided to the market, both domestic and international.

Socid wdfare researchers consder environmentd taxes in Denmark as the only evidence of
the linkage of welfare policies and environmenta concerns with regard to resource utilization
and environmental qudity. When asked whether there has been any atempt in linking
environmentd issues, particularly those of resource consumption, with welfare objectives in
research and policy andyss a centrd government and research centres in this fidd, the
interviewees only pointed out this week linkage in current welfare research, directing to only
environmenta taxation as a mean to improve environmentd qudity as part of the generd
objectives in securing socid wefare in this broad sense. However, when environmentd tax is
discussed, there dways is discusson about the competitiveness of the economy, the
exemptions and rebae schemes, which are arguably increasing the socid costs to achieve a
given environmental target.

In Denmark, increased environmentd concerns from environmentd groups and left wing
party, 1990s — currently; “green” tax reform was introduced mainly to compensate revenue
loss induced by reduced income tax rates; this lead to a widespread expectation that if people
redly react to some environmenta taxes by reducing their consumption levels, green taxes
would just be rased again in order to recover the revenues lost. Green tax reform’s man
objective was fiscd objective - revenue compensation to a shift in income taxation scheme
(reduction in income taxation). There have been times when the environmentd taxation
scheme was criticized as bringing about socidly adverse effects (2001 Socid Democras were
criticized by the Liberds as “red” taxes to rase revenue for the expanding government
budgets).
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It gppears that the Danish government has taken a more coherent gpproach to structurd
changes in economic and wefare policies. Coditions among varied actors of various policy
areas of employment, welfare and economics are established and strengthened. Benner viewed
this as one of success factor, a systemic policy on growth and innovation in the Danish mode
(Benner, 2003).

The Danish government has taken sequentid steps of radica reforms of growth policies:
monetary policy, then industrid policy, followed by labour market policy and recently research
and innovation policy. The am of these radicd reforms is to establish new growth paradigm
while ill retaining the fundamentds of the traditiond welfare model. However, consumption
content remans intensve in energy and materia as shown in Figure 57 and Figure 5-8.
Materid inputs have ill been increasing over the last 15 years in Denmark despite of
increasing efficiency and growing rate of technological innovations.

Figure 5-7 Energy consumption Denmark 1990-2006
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Figure 5-8 Material input Denmark 1993-2006
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Source: Danmarks Satistik 2008

There gppears a strong politica support of a wel further integration into globdization in
Nordic countries, as the leaders of these countries acknowledged and emphasized that they are
“prime beneficiaries of globdization”. To integrate deeper and to ensure its competitive
advantages, the fundamentd tiers of Scandinavian welfare modd are re-examined for the s&ke
of economic growth and prosperity: High taxation of labour and the compresson of wage
differentials across skill groups, the two characteristics of the Scandinavian welfare state model
that is to guarantee the region’s generous wefare benefits and least disparity of income
groups, are increasingly considered as problematic for its economic competitiveness, especially
for economic growth.

Economies that are catching up are consdered as a chdlenge for the Nordic competitiveness.
There seems a shift in strategy, from atract foreign cepitd to atract human capitd in these
aging populations.

5.4 Thought Experiment and Path Analysis of Social Choice

All the existing societies would need to make fundamental changes and adaptations in order to
be able to move toward the ided type of society. On the graph illustrated in Figure 5-9, the
ided society is a the lower right corner that exemplifies an equitable, hgppy and hedthy
society with high innovation performance, low (or sustainable) levels of consumption. The
most chdlenging situation would be for the “Explosive consumptive” type of society to
trangtion toward the idedl society. Eliminating the military industry and transforming the war
economy into peace economy would significantly reduce high levels of consumption in this
type of society and its followers.

The congtraints to atrangtion for other industria societies may include their current ideology
of infinite economic growth and the long-lasting assumption and belief in a postive
correlaion between increased income and life satisfaction, as well as the current politicd
choices amongst political parties.

Societies may have different preferences for the development. But the planning capacity and
determination in baancing the resource base within a society’s naturd boundaries would be
the firs step toward planning for a good list of preferences and priority of actions and
progranmesto transtion toward the “good society”.
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Figure 59 Dynamcs o dedgomentt peths (Sareed data GFN, GIP, UNDP, NEF; Figreonstructed
by author)
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The Figure 5-10 presents a sdlection of those countries that used to be world empires or
currently “empires’ that have had ambitions to conquest and gain access to resources outside
ther naturad boundaries. In the figure presents the current “postions” of those societies in
relaion to reative consumption and relaive innovation with others. However, there must
have been transtiond paths on which these societies have been moving adong from a
“podgition” in the past to the current one.

For the “Old world empires”, i.e. Aztec — Mexico, Ottoman — Turkey, Old China before the
13" century, and Old I ndia before the 6™ century, they were highly innovative and progressive
in new technologies, as well as vastly exploited resources (and even by conquests) to mest
increasing demands for inserting power and influence in the respective regions. These empires
should have been somewhere on the top right corner near the US which represents high
consumption levels and high levels of technologicd innovation. Why and how “these old
world empires” have did down on the scae of technologica innovations? There can be avast
range of reasons and factors explaining this phenomenon in these old world empires. Growing
populations and being colonized are anongst these reasons. Due to lack of adequate
investment for science and technologica projects, these countries have not been able to
expand its scientific and technological base. China has been planning for its population growth
with “one-child” policy since the 1960s and is currently investing more to improve its science
base and technologicd cagpacity, under its ambitious policies for economic growth and gaining
its scientific excellence. Which path the “old world empires” would take, the same path as the
“new disintegrating empires’, namely the US and Russa for example, or the other path tha
the “shiedlded former empires”, i.e. Germany, Japan and Sweden have been following, or other
different paths, depends on their motivations and politica choices. Barriers for those “old
world empires” to trangtion towards the ided society include the globdization forces and the
standard model of economic growth.
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New disntegrating empires, the US and Russia, are following different paths. Russa in the
1960s was amongst the leading powers in developing new technologies and highly innovative
compared to other countries in the world by that time. High spending on military research and
development and a dependence of scientific and technologica progress on the progress made
in the war materid industry in both Russia and US during the Cold War were significant
factors that kept these countries on the top of the lig of highly innovative countries in
technologies and science. Among other factors, it is the closeness of the society and the brain
drain of Russan scientific researchers that led to the decline in the innovative capecity of
modern Russia. Social welfare and health conditions have also declined in transitional Russia.

For Germany like other European countries, it was the Marshdl’s plan after the World War 11
that helped the country to rebuild a new society. It was not only physica infrastructure and
but dso culture tha have undergone mgor changes. Economic recovery, not military
reinforcement, was the mgor plan. Jgpan was in the smilar Stuation after the Second World
War with financid support and being put under the American military umbréla that this
country focused and alocated its resources for economic recovery. These countries have been
“shielded” or controlled under the US military influence, which led these countries to
economic investment rather than developing military base. Similarly, Sweden of the 17" to 20"
century chose economic development and non-alliance in military activities.

Figure 5-10 Hypothetical dynamics of paths (Figure conceptualized and constructed by author)
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5.4.1 Suggested Testing of Hypotheses on Other Countries

The above hypotheses about various motivations that societies would take in order to move
along a given path could be tested on other countries.
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Japan, identified as being in the patern 1 — “Hollow development” type of society, would be
tested with the following hypotheses:

+  The Jgpanese culture tha vaues a dower speed in life gppreciation would be
contributing to their value toward health and social solidarity.

+  Thelack of naturd resources within its natura boundaries would be a push factor in
the high efficiency of Japanese economy.

+ Under the shidd of American military, Jagpan was able to invest for its economic

recovery and development after the World War Il and it was a good start of a
dynamic toward more efficient economy.
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6 Discussion: A Model for Transition to the “Ideal”

Innovative Society

The issue of overconsumption and searching for a sustainable future for the humankind
within the environmental limitsisreally not an issue of when and how human beings reach the
level of consumption where there is a saturation of wants and materid desires. It is more a
question about whether a society has the cgpability and the determination to plan for a
sustainable future with clear and measurable goals.

The innovative cgpacity of individuas and organisations cannot be measured as their capacity
to economicdly outperform others (as the current innovation indices do now), but rather by
their ability to use their innovativeness to reach culturally tailored sustainability.

Wha is areasonable level of technologica growth given the “short” lifespan of the Earth and
current environmenta outcry? Technologicd induced modeds in reaion to resource
consumption should be placed in the pathway to sustainability. For technological progress and
innovations, there is a need to take risks and try new things, but the question is how much risk
and what is the safe leve that a society and humankind as a whole can actudly sacrifice.
Examples of the technologicd development within sustanability are various. Is nano-
technology a solution? Are nano-particles a hazard? The properties of nano-particles, including
their minute size, high specific surface area and specid arrangement of their atoms, give nano-
particles a greet potentia for new and cutting-edge areas of gpplication; but these may dso
bring about undesired effects in people and organisms. This has been identified as still a big
gap in our knowledge concerning environmental and human hedth hazards. Furthermore,
conventionad methods of assessing toxicity and hazards do not work for nano-particles. Thus
they gill pose environmentd risks that we may not be aware of, or know how to ded with.
Another example includes high level of mercury in new energy-efficient light bulbs that may
have some adverse effects on the environment and human health, despite the advantage of the
new technology in cutting down eectricity consumption. Another example may be the diesdl
cars tha have been encouraged in Copenhagen by tax reduction due to the technology’s lower
carbon emissions than oil-based vehicles, but lacking filters actudly emit alarger tota amount
of other air pollutants posing health hazards (Tan, 2008).

The man characterigic of the current economic mode is its assumption of unlimited
resources and the great potentid and capability of technologies in producing more with lessin
environmental-friendly ways. Although there was some time in the history when warnings of
the scarcity of some resources were proved to be too pessmistic, there has been abundant
evidence in red life showing that resources are running out & a quicker pace than actudly
replenished and/ or transformed. However, the growth model that most of the countries are
pushing high up in their agenda <till dominates and is justified as one that will bring about
employment and welfare benefits.

The benefits to the universd socid wefare system in a country are the most determinant
factor. This is not a good indicator to monitor the leve of exhaustion of naturd resources
internally available due to the ease of access to world resources elsewhere due to free trade and
globalisation.

How can the reationship between production and consumption change? Should we have to
have plans for production that in turn shgpe our consumption demands and patterns? What is
the role of government in planning for sustainability? Should there be god-oriented policies?
And in that case, what gods should a society drive for and trade off, and how to get
consensus?
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“Free market” mechanisms do not interndize environmentd externdities yet. Therefore the
free market system is not expected to be capable to direct solutions to a sustainable nature
within the desired time frame. The free market syssem does not care about the wants and
needs of the future generaions, nor for the spatid dlocation and digtribution of naturd
resources. There is however another opinion about free trade and globdization in Nordic
countries, who consider themselves as the prime beneficiaries of globalization.
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7 Conclusion and Recommendations for Research and
Policy: The “Good” Society

7.1 Principal findings

To answer the main research question, sustainable consumption in industrid societies is
impossible within standard models of growth because the gpproaches that are being taken to
investments in growth (in new technologies) are linked with and dependent on increased
consumption as a requirement of innovation and as part of ideology in societies. Industrid
countries are locked into a Stuation that may be able to change but certain ideologies of
continued and “infinite” economic growth in the redities of production and politica choices
currently prevent it from doing so.

From the andysis of the various sets of internationa data, the study has identified four main
paterns of development for existing societies, two for other societies that exist but are not
included in the database of the study, one pattern of the extinct empires and the “visonary
ided” archetype of society.

. Patitern 1 — Hollow development: High innovation performance, high levels of
consumption, high satisfaction with life, least disparity in income contribution, and
high average life expectancy;

+ Patern 2 — Traditiond stagnant: Low innovation performance, low levels of
consumption, high disparity in income/ wedth distribution; medium long lives, and
dissatisfaction with life;

+  Pattern 3 - Exploring or Receding: Medium innovation performance, medium levels
of consumption, low or medium low disparity in income/ wedth distribution,
medium or good long lives; quite satisfied with life;

+  Pattern 4 — Explosve consumptive: High innovation performance, extreme high
levels of consumption, high disparity in income/ wedlth distribution; high average life
expectancy and satisfaction with life;

+ Patern 5 — Traditiona egditarian: Low innovation performance, low levels of
consumption, low disparity in income/ wedth distribution, medium long lives and
satisfaction with life;

+  Patern 6 — Ungtable empires (ancient civilizations, extinct — and this is the phase 2
of the pattern 4 societies): High innovation performance, extreme high leve of
consumption, high disparity of wedth distribution, short life expectancy and
satisfaction with life;

. Patern 7 — Visonary ided (non-existence on planet Earth in 21* century): High
innovation performance, sustainable levels of consumption, equity in income/ wedth
distribution, good and long lives, and satisfied with life; and

+  Pattern 8 — Crigs kingdom (not in the database but existent in redlity, eg. Myanmar,
Zare, Haiti): Low innovation performance, low/ high levels of consumption, high
disparity of wealth distribution, short life expectancy and dissatisfaction with life.

From the case studies of Denmark and Sweden, where hypotheses were tested, the main
findings are below:
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. Saticdly, the two societies appear to have very smilar choices with regard to socid
preferences, i.e. welfare benefits and socid policies in a universad wefare sate mode
(which reflects in decisons on ensuring a lesst disparity in income and wedth
digribution, a high leve of satisfaction with life and good hedth conditions as a basis
for high average life expectancy).

- Thetwo societies dso have rather smilar perspectives toward the roles of innovation
toward sustainability — an emphass on economic motivations for technologicd
innovations.

. Although there gppears a smdl divergence in the dynamics and trgectories of
development between these two societies, whether these two societies are diverging
into two different paths toward development is not addressed yet in this study.

. Technology-dependent economies require a high concentration of resources not only
because increased consumption is a requirement for continuous innovations but aso
due to increasing trade activities.

. Internationdization of innovations under the globdization scenario reinforces the
positive feed back loop of innovation and consumption.

- Market orientation of innovation policy may hamper sustainability solutions.

. Military industry that is competing for competitive advantages in exporting war
materiel isactually a player that would keep consumption increasing.

A good society tha can be best imagined in our modern time should be a society where
people live as hedthy and as long as the Japanese (average 82 years and more), are as satisfied
with life as the Danes, enjoy the socid equity as the Scandinavian citizens, are relatively
innovative at technology as the Finns or Swedes and lastly consume within the equa earth
share of 1.8 hectares per person.

7.2 Recommendations for Policy and for Research

7.2.1 For Policy: Mission changes for Governments

It isimportant to repostion the fundamenta role of government in facilitating the process of
identifying socid needs and planning for a sustainable future; not as matchmaker only in
linking the business community with the academic one based on the free trade ideology.
Ministries and nationa agencies that promote trade should be replaced by other planning
agencies that promote innovation and technologies on the basis of baancing nationa assets
rather than seeking out resources outside the nationd boundaries to meet domestic needs and
boost infinite growth.

In order to correctly reflect level of innovation of a society, there are more aspects of
innovation that need to be measured. Qupplementary criteria to evduate the level of
innovation of a society need to cover socid innovation and innovetions in other aspects of
humanistic devel opment.

We need to have an economic viability index (rather than economic competitiveness index as
currently used). Economic viability index would measure the economic well-being as well as
the long-term continuation of an economy with the incluson of more indicators of socid
innovations and appropriate technol ogies.
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Smilarly, there is a need to have a Gross Domestic Consumption (GDC) and to start using it
in place of GDP. It now seems more important to monitor how much a society consumes
rather than how much it produces as compared with other societies. Consumption is a good
indicator of how well a society is moving dong the sustainability pathway and how much it is
conserving.

Locd economies and decentrdization of power ae vitd for the sustanability of the
humankind on earth. Globdization is redly globa competition for resources. Security fears
over a high likelihood of a country’s resources being exploited by more developed countries
under free trade regimes and globdization would be a mgor source for mantaning and
investing in military and armed forces as well as for the exploitation of resources a higher
rates.

7.2.2 For Research: An Expanded Agenda for Environmental
Economists

Further research needs to be done in the areas of nationd security and globa threets to
nationa security with regard to resource exploitation both from multinationa corporations
and military aggressive agents and within national powerful parties and organisations.

Given the narrow definition of innovation in this study, the correlations between consumption
and other factors such as life expectancy and broader defined innovation dso need to be
further studied.

Environmentdists and those who work with environmentd issues and sustainability need to
further work on the economic equation of Gross Domestic Product (GDP) (GDP =
Consumption + gross Investment + Government expenditure + (import — export)), in which
an increase in other “investment” would be factored in the equation to make the society better
off in the future and not only increase in private consumption. Private investment or spending
for human development would contribute to the increase in human well-being. Furthermore,
with respect to resource consumption, the deductions of “export” out of the production (and
consumption) equation by “import” just in monetary vaues are not sufficient to reflect the
true exploitation of natura resources of an economy. The monetary vaues of different goods
and services as well as of different materids and resources are not equd, thus the export or
import vaues are not the same even when the equivaent amounts of money gppear the same.
We need another method of calculation for actud consumption of resources in a given
society.

There is dso another interesting question that has emerged during the research and that is not
yet answered within the scope of this study but is important to better understand the impacts
of technology upon human societies. The researcher cdls it as “law of technology” if there is
proven to be such a“law”: It seemsthat technologicd progress makes people have more time;
consumption may be the pitfdl of having more time and the need to occupy oursaves. So,
does technological progress keep people consuming or does it keep people working?
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Abbreviations / Acronyms

Cwm or

CM aintenance

CEnj oyment

CLife extension
/(and health)

Cewmaintenance

CeEnj oyment

Ceyife extension
and health

Y

Cc
G
I

I Innovation

EF

Gini
(coefficient)

ICT

R&D
HPI
GIP

Fair Earth
share
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Consumption for maintenance
(to meet basic needs)

Consumption for enjoyment and
Recreation

Consumption for extending life
and health

Efficiency of production to meet
basic needs

Efficiency of production for
enjoyment and recreation

Efficiency of production for
extending life and health

National Income

Consumption
Government/public expenditure
Public and private investment
Investment for Innovation

Ecological Footprint (global
hectare of productive land per

capita)

Gini index measuring the levels
of equity/disparity in income and
wealth distribution in a society

Information and Communication
Technology

Research and Development
Happy Planet Index
Global Innovation Performance

Fairly distributed average global
hectare of productive land per
capita (in this study, itis 2.2
hectares per person). Itis
different from biologically
available fair Earth share which
isof 1.8 hectares per person
currently.

GDC

GDP

VINNOVA

GIS

UN

UNDP

OECD

NEF
GFN
HDI
NATO
Danmarks
Statistik

us

UK

NZ
Korea Rep.

Gross Domestic Consumption

Gross Domestic Product

Swedish National Agency for
Innovation Systems

Global Innovation Scoreboard

United Nations

United Nations Development
Programme

Organisation for Economic,
Cooperation and Devel opment

New Economics Foundation
Global Footprint Network

Human Devel opment Index

North Atlantic Treaty Organisation

Denmark’s Nationa Statistics

United States of America

United Kingdom

New Zealand
Republic of South Korea
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Appendix 1. People and organisations in contact

No. | Institution/Organisation Personsinterviewed
1 Det Nationale Forskningscenter for Velfeard Jakob Nergaard-Petersen
The Danish Nationa Centre for Social Research (SFI) | Researcher
2 Det Nationale Forskningscenter for Velfaard Mads Jeger
The Danish National Centre for Social Research (SFI) | Senior researcher
3 Department of Social Science, Professor Bent Greve
Roskilde university of Copenhagen
4 Copenhagen of Business School Johannes Mouritsen
Associate Professor, Engineering Economics
System
5 Copenhagen of Business School Finn Vaentin
Professor
6 Copenhagen of Business School Edward Eli
Director of CBS Junior Consultants
7 A.P. Mdller — Magrsk Rasmus Folso
Senior General Manager
Deputy Head of Innovation
8 Tetra Pak Thomas Waldner
Manager, Consumer Concepts
9 AlfaLaval Corporate AB Nilsson Mats
Head manager of R& D Department in Lund
10 | AstraZenecaAB Per Persson
Site Manager of AstraZeneca Lund
11 | Zemission Anders Vestin
Founder and CEO
12 | Bioprocess Control AB Dr. Jing Liu
Head of R&D
13 | Department of Psychology, Lund university Farida Rasulzada, PhD
14 | Palettskolan, Lund Agneta Thilander
Rektor (Head master)
15 | Palettskolan, Lund Ann Olsson
Teacher
16 | Palettskolan, Lund Hector Ericsson
Artist, handcraft tutor
17 | Fagelskolan, Lund Kerstin Holmquist
Rektor (Head master)
18 | Apelskolan, Lund Birgitta Holmberg
Administrative manager
19 | Lerbackskolan, Lund Ann Marie Elias

Rektor (Head master)

National museum of Denmark

History museum of Lund

DIY shops and Bookshops in Copenhagen and Lund

Museum of Art and Design, Copenhagen

Design museum, Copenhagen
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Appendix 2. Country data used for model development

Country EF HDI HPI | GIP | Gini ZEF ZHPI ZGIP ZGini
Argentina | 230 | 0.869 | 520 | 0.18 | 51.3 -1.05646 1.48856 | -1.41665 1.53360
Audtralia | 660 | 0962 | 341 | 052 | 35.2 0.95718 | -0.81583 | 0.32094 -0.11863
Brazil 210 | 0800 | 486 | 022 |57.0 -1.15012 1.05472 | -1.21223 2.11856
Canada 760 | 0961 | 398 | 058 | 32.6 142547 | -0.08203 | 0.62758 -0.38545
China 160 | 0.777 |56.0 | 0.27 | 46.9 -1.38426 2.00738 | -0.95670 1.08206
Denmark | 580 | 0949 | 414 | 059 | 247 0.58255 0.12910 | 0.67869 -1.19618
Finland 760 | 0952 | 374 | 076 | 26.9 142547 | -0.39100 1.54748 -0.97041
France 560 | 0952 | 364 | 056 | 327 0.48889 | -0.51201 | 0.52537 -0.37519
Germany | 450 | 0935 | 438 | 0.63 | 283 -0.02622 0.44193 | 0.88311 -0.82673
Greece 500 | 0926 | 357 | 0.28 | 34.3 0.20792 | -0.60342 | -0.90560 -0.21099
Hungary 350 | 0874 | 376 | 033 | 269 -0.49451 | -0.35495 | -0.65007 -0.97041
India 080 | 0619 | 487 | 017 | 36.8 -1.75890 1.06502 | -1.46776 0.04556
Isragl 460 | 0932 |39.1 | 068 | 392 0.02060 | -0.17086 1.13864 0.29186
Japan 440 | 0953 | 417 | 071 | 249 -0.07305 0.16772 1.29196 -1.17565
Korea 410 | 0921 | 390 | 057 | 316 -0.21354 | -0.17987 | 0.57647 -0.48808
Rep.

Mexico 260 | 0829 | 544 | 020 |46.1 -0.91597 1.80140 | -1.31444 0.99996
New 590 | 0943 | 419 | 047 | 36.2 0.62938 0.19604 | 0.06542 -0.01601
Zedland

Norway 580 | 0968 | 39.2 | 052 | 258 0.58255 | -0.15670 | 0.32094 -1.08329
Russia 440 | 0802 | 228 | 039 | 399 -0.07305 | -2.27057 | -0.34343 0.36370
Slovenia 340 | 0917 | 440 | 036 | 284 -0.54134 0.46768 | -0.49675 -0.81647
South 230 | 0674 | 278 | 024 | 578 -1.05646 | -1.62173 | -1.11002 2.20066
Africa

Sweden 6.10 | 0956 | 382 | 074 | 25.0 0.72304 | -0.28672 1.44527 -1.16539
Turkey 210 | 0775 | 414 | 022 | 436 -1.15012 0.12910 | -1.21223 0.74340
UK 560 | 0946 | 403 | 057 | 36.0 0.48889 | -0.01380 | 0.57647 -0.03653
us 960 | 0951 | 288 | 0.67 | 408 2.36205 | -1.48913 1.08753 0.45606

Note: ZEF: Sandardized EF; ZHPI: Sandardized HPI; ZGIP: Sandardized GIP; Zgini:
Standardized Gini Coefficient

Source: EF: Global Ecological Footprint Network (2006)
HDI: United Nations Development Programme (2007)
GIP: Global Innovation Scoreboard (2007)

Gini Coefficient: United Nations Development Programme (2007)
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Appendix 3a. Report on Multi-variable Cluster analysis:
Results for 4 clusters

1. Initial Cluster Centers

Cluster

1 2 3 4
EF .80 6.10 2.10 2.30
GIP 17 74 22 24
Gini 36.8 25.0 57.0 57.8
Life Expectancy | 63.3 80.2 70.5 48.4
Life Satisfaction | 5.4 77 6.3 5.7

2. Iteration History(a)

Changein Cluster Centers

Iteration | 1 2 3 4
1 4451 6.432 7.107 .000
2 .000 .000 .000 .000

a Convergence achieved due to no or small change in cluster centers. The maximum absolute coordinate change
for any center is.000. The current iteration is 2. The minimum distance between initial centersis 21.414.

3. Cluster Membership

Case Case

Number Country Cluster Distance Number Country Cluster | Distance
1 3 1.872 14 Japan 2 7.302
5 3 3.724 15 Korea, Rep 2 2.505
3 3 7.107 22 Sweden 2 6.432
16 3 4.784 17 New Zealand | 2 5111
4 Canada 2 2.926 18 Norway 2 5.437
6 Denmark 2 6.692 24 UK 2 4.856
7 Finland 2 4.739 20 Slovenia 2 4.147
8 France 2 1.880 25 us 2 10.506
9 Germany 2 3.076 21 South Africa | 4 .000
10 Greece 2 3.308 23 Turkey 1 4.589
11 Hungary 2 7.625 12 India 1 4.451
2 Australia 2 4,543 19 Russia 1 2.152
13 | srael 2 8.210

4. Final Cluster Centers
Cluster
1 2 3 4

EF 2.43 5.63 2.15 2.30

GIP .26 .56 22 24

Gini 40.1 311 50.3 57.8

Life Expectancy 65.8 785 729 48.4

Life Satisfaction 50 7.0 6.6 57
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5. Distances between Final Cluster Centers

Cluster |1 2 3 4
1 16.032 12.584 24.807
2 16.032 20.285 40.377
3 12.584 20.285 25.654
4 24.807 40.377 25.654
6. ANOVA
Cluster Error F Sig.
Mean Square | df Mean Square df
Consumption (EF) | 20.450 3 2.290 21 8.930 .001
Innovation (GIP) | .192 3 .016 21 11.838 .000
Equity (Gini) 581.231 3 25.484 21 22.807 .000
Life Expectancy 396.863 3 4.632 21 85.672 .000
Life Satisfaction 3.700 3 434 21 8523 .001

7. Number of Casesin each Cluster

Cluster 1 3.000
2 17.000
3 4.000
4 1.000

Valid 25.000

Missing .000
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Appendix 3b. Report on Multi-variable Cluster analysis:
Results for 5 clusters

1. Initial Cluster Centers

Cluster
1 2 3 4 5
Consumption
(Ecologigal Footpring 2.30 9.60 210 580 80
Innovation (GIP) 24 .67 .22 .59 17
Equity (Gini) 57.8 40.8 57.0 24.7 36.8
Life Expectancy 48.4 774 70.5 77.2 63.3
Life Satisfaction 5.7 7.4 6.3 8.2 54
2. Iteration History(a)
Change in Cluster Centers
Iteration 1 2 3 4 5
1 .000 4,767 5.538 3.713 4.451
2 .000 1.506 1.595 .000 .000
3 .000 1.102 .000 1.122 .000
4 .000 .000 .000 .000 .000

a Convergence achieved due to no or small change in cluster centers. The maximum absolute coordinate change
for any center is.000. The current iteration is 4. The minimum distance between initial centersis 16.563.

3. Cluster Member ship

Case Number Country Cluster | Distance | Case Number | Country Cluster Distance
1 Argentina 3 1872 | 13 I srael 2 3.809
5 China 3 3.724] 10 Greece 2 2.335
3 Brazil 3 7.107 | 8 France 2 3.311
16 .

Mexico 3 amsa|l’ . 2 635
18 Norway 4 20142 Australia 2 1.439
6 Denmark 4 2.807 | 24 UK 2 1.000
7 Finland 4 2737 | 4 Canada 2 3.677
1 Hungary 4 5669 | 25 us 2 6.168
9 Germany 4 1.629 | 12 India 5 4451
14 Japan 4 4588 | 23 Turkey 5 4.589
15 Korea, Rep 4 4.986 | 19 Russia 5 2.152
20 .

Slovenia 4 2m|? AS?rL::;g 1 000
22 Sweden 4 3.214
4. Final Cluster Centers

Cluster
1 2 3 4 5

Consumption (EF) 2.30 6.31 215 5.02 243
Innovation (GIP) 24 .54 22 .58 .26
Equity (Gini) 57.8 35.9 50.3 269 401
Life Expectancy 48.4 79.1 72.9 780 658
Life Satisfaction 5.7 7.1 6.6 6.9 5.0
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5. Distances between Final Cluster Centers

Cluster 1 2 3 4 5
1 37.953 25.654 42.871 24.807
2 37.953 16.261 9.088 14.650
3 25.654 16.261 24.105 12.584
4 42.871 9.088 24.105 18.264
5 24.807 14.650 12.584 18.264
6. ANOVA
Cluster Error F Sig.
Mean Square df Mean Square df
Consumption (EF) 17.100 4 2.052 20 8.333 .000
Innovation (GIP) .146 4 017 20 8.697 .000
Equity (Gini) 520.369 4 9.869 20 52.726 .000
Life Expectancy 298.874 4 4.619 20 64.711 .000
Life Satisfaction 2.787 4 453 20 6.146 .002

7. Number of Casesin each Cluster

Cluster

Valid
Missing

1

a b~ wN

1.000
8.000
4.000
9.000
3.000
25.000
.000
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Appendix 4. Table of Hypothetical archetypal paths of
development: Extinct, Existing and Visionary Ideal

Addressing the Unexamined Assumption of Sustainable Consumption in Technologically Innovative Societies

Pattern 1 — Hollow Pattern 2 — Pattern 3 — Exploring or

development (2.5-4.3 Stagnant/traditional (< 1.5 receding (< 2.5 planets)

planets) planet)

High levels of consumption; Low levels of consumption; Medium levels of
consumption;

Lowest disparity in
income/wealth distribution;
Good and long lives,
Satisfied with life;

High innovation
performance

Example: High-tech countries,
i.e. Scandinavian countries,
Japan, Germany

High disparity in
income/wealth distribution;
Medium long lives;
Dissatisfied with life;

Low innovation
performance

Example: Low-tech countries, i.e.
Latin American countries, India,
(South Africa), Turkey, Greece

Low or medium low
disparity inincome/wealth
distribution;

Medium or good long lives;
Quite satisfied with life;

Medium innovation
performance

Example: Catch-up countries,
i.e. Eastern European countries
and Receding countries such as
Russia

Pattern 4 — Explosive
consumptive (5 planets)

The worst case existing???

Pattern 5 — Traditional
egdlitarian society (existing
in fact but not in database;
Indigenous groups lack

Pattern 6 — Unstable
empires (ancient
civilizations) / Phase 2 of
Pattern 4

statehood and protection)
Extreme high level of Low levels of consumption; Extreme high levels of
consumption; Low disparity in consumption;
High disparity of income/wealth distribution; High disparity in

income/wealth distribution;
Good and long lives;
Satisfied with life;

High innovation
performance

Example: High-tech countries,
i.e.US

Medium long lives;
Satisfied with life;
Low innovation
performance

income/wealth distribution;
Short lives;

Satisfied with life;

High innovation
performance

Pattern 7 — Visionary ideal
(non existence on planet
Earth in 21¢ century)

Pattern 8 — Crisis kingdoms
(not in database but existent
in reality, e.g. Myanmar,

Zaire, Haiti)
Sustainable level of Low/high levels of
consumption; consumption;
Low disparity of High disparity in
income/wealth distribution; income/wealth distribution;
Good and long lives; Short lives,

Satisfied with life;
High innovation
performance

Dissatisfied with life;
Low innovation
performance
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Pattern 1 has two sub-clusters, in which one tha have low disparity in income and wedth
distribution. Examples of this sub-cluster include Scandinavian countries, Germany and Japan.
The other that has medium high disparity in income and wedlth distribution includes Anglo-
Saxon societies and the like, i.e. UK, Australia, Israel, New Zealand, and France.
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