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Abstract

In seeking to move towards sustainability, decisions must consider economic,

environmental and social impacts. Therefore, assessment of impacts is a critical

element for evaluating progress towards sustainability. Life cycle thinking is an

integrated approach which considers the set of impacts of product or service systems

from resource extraction to end-of-life (from cradle to grave); Life Cycle Analysis (LCA)

is the privileged tool. However, LCA is based on a preventive approach. This approach

presents an obstacle when decisions are taken in spite of uncertainties concerning the

consequences of an eventual action. In addition, there are no tools that lean

specifically towards the evaluation of social impacts using a global and long-term point

of view. Existing methods that do consider social impacts are based in a preventive

approach; on a socio-economic perspective. Although such an approach is pertinent,

humans are more than socio-economic beings. Therefore in seeking a more

comprehensive assessment of social impacts, a perspective that considers the quality

0f life using a more global point of view becomes fundamental in addition to existing

research using a socio-economic viewpoint. This mode of assessment requires an

ethic in decision making that moves beyond the realm of experts alone, a reaim that is

essentially based on risk analysis and preventive methods. Responsibility and a

participative approach can constitute the basis of such an ethic.

This research suggests that to move towards sustainability, decision makers must

adopt decision processes that are not only preventive, but also precautionary. A

commitment to precaution encourages a global perspective and the search for

innovative alternatives to potentially harmful situations. This study is seeking to

validate the use of the precautionary principle as a foundation for constructing new

social indicators that wiIl provide a way to assess the progress towards sustainable

development, but require both expert and community review in cases where there is a

high level of potential harm and a low certainty of knowledge. Therefore they will be

based on the 4th pillar of sustainable development — governance, which is over and

above the other three pillars of economy, environment and society. A stakeholder

approach becomes fundamental in the elaboration and evaluation of indicators so that

the decision making process during conception will result in a justified course of action

in cases of uncertainty of potential harm. In essence, this tesearch is seeking to
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demonstrate the adoption of a precautionary approach in complement to existing

preventive methods for resolving situations that present potential catastrophic dangers

on society or the environ ment, enabling a shift from eco-design to sustainable design.

Methods such as alternative assessment and precautionary deliberation through

stakeholder engagement can assist in this shift towards sustainable design.

The justification of this approach for design practice arises from the fact that nature

and society cannot be analyzed only through a cause-effect perspective because of

the existence of emerging phenomenon in technological, social, political, or

environmental innovations; which means that uncertainties in discoveries can no

longer be ignored. The emergence of an epistemological barrier with respect to current

methods of decision making becomes evident because of long-term, global, invisible

effects. Sa beyond the professional deontological responsibility, there is a need to

consider the process of conception based on an ethic of the future and therefore to

develop a new ethical framework which is more global and fundamental. This will

expose the justifications for choices, present these in debates with aIl the

stakeholders, and ultimately adopt an axiology of decision making for conception.

Such an ethical framework is useful for sustainable reporting, assessments, and

audits; ail of which are gaining importance at the international level.

Keywords: Sustainable design, eco-design, precautionary principle, prevention

principle, empowerment, assessment methodology, life cycle analysis (LCA).
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Résumé

En visant le design durable, tout processus de prise de décisions doit tenir compte des

impacts économiques, environnementaux et sociaux. C’est ainsi que, l’évaluation des

impacts est devenu aujourd’hui un élément critique pour appréhender le progrès vers

la durabilité. La pensée de cycle de vie est une approche intégrée qui considère

l’ensemble des impacts des systèmes de produit ou de service, et ce, de l’extraction

des matières premières a son élimination (du berceau à la tombe); l’analyse de cycle

de vie fACV) est l’outil privilégié. Cependant, I’ACV est fondée sur une pensée

préventive. Cette approche se confronte à différents obstacles dès que les décisions

doivent prendre en compte des incertitudes. En outre, il n’existe a l’heure actuelle

aucun outil qui permette de faire une évaluation des impacts sociaux en utilisant un

point de vue global et à long terme. Par conséquent, le développement d’un mode

d’évaluation des impacts intégrant une réflexion éthique dans la prise de décision au-

delà de la prévention et des connaissances des experts est nécessaire. La

responsabilité et l’approche participative pourraient constituer la base d’une telle

éthique.

Ce projet de recherche suggère qu’il faut adopter une vision de durabilité afin de

permettre aux décideurs d’adopter les méthodes de décision qui sont, non seulement

de nature préventive, mais aussi de nature précautionnaire. Un engagement à la

précaution encourage une perspective globale et la recherche de solutions

innovatrices aux situations potentiellement risquées. Cette étude cherche à valider

l’utilisation du principe de précaution comme base pour construire de nouveaux

indicateurs sociaux qui fourniront une manière d’évaluer le progrès vers le

développement durable, mais qui exige, en retour, l’avis des experts et de la

communauté dans les cas où le niveau de danger potentiel est élevé ou dans les cas

où la certitude des connaissances laisse à désirer. Par conséquent, ils seront basés

sur le 4e pilier du développement durable, la gouvernance, qui chapeaute les trois

autres piliers, l’économie, l’environnement et la société. Une approche basée sur les

parties prenantes devient fondamentale dans l’élaboration et l’évaluation des

indicateurs; ce processus décisionnel peut rendre une action justifiée dans les cas des

dangers potentiels. Essentiellement, cette recherche vise à démontrer l’adoption d’une

approche de précaution complémentaire aux méthodes préventives déjà existantes.
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Elle permettrait d’éviter les situations qui présentent des risques potentiels très élevés

pour la société et l’environnement, ce qui entraînerait un passage de l’éco-design au

design durable. Les méthodes telles que l’évaluation d’alternatives innovatrices et la

délibération dans un contexte de précaution avec les parties prenantes peuvent aider

à ce passage vers le design durable.

La justification de cette approche provient du fait que l’environnement et la société ne

peuvent plus être étudiés seulement dans une logique de cause à effet en raison de

l’existence de nouveaux phénomènes qui découlent des innovations technologiques.

On ne peut plus ignorer l’incertitude entourant les risques potentiels de certaines

découvertes. L’apparition d’une barrière épistémologique, en ce qui concerne les

méthodes courantes de prise de décision, devient évidente en raison de ces effets à

long terme et globaux. Ainsi, au-delà de la responsabilité déontologique

professionnelle, il faut considérer les processus de conception basés sur une éthique

du futur et donc développer un nouveau cadre éthique qui est plus global et

fondamental. Ceci permettra de mettre en évidence les justifications des décisions,

afin de les présenter au cours des discussions avec les parties prenantes, ce qui

permettra d’adopter une axiologie de la prise de décision pour la conception. Un cadre

éthique est utile pour les évaluations et les audits dans un contexte de développement

durable et l’importance de ce cadre est encore plus grande au niveau international.

Mots clés: Design durable, éco design, principe de précaution, prise de décision,

cadre éthique, consommation durable, qualité de vie, analyse de cycle de vie (ACV).
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General Introduction

At the start of the 21st century, it has become evident that humans face

environmental and social challenges that are unprecedented in the history of this

planet (Des Jardins, 1995). International concern about the problems facing

humanity began as early as 30 to 40 years ago. The United Nation Conference of

Environment and Development (UNCED) in 1992, was critical in placing

environmental concerns at the top of international agendas (UNEP, 1972). Agenda

21, a plan of action towards sustainability, was devised at this conference. However,

ten years later at the Johannesburg World Summit on Sustainable Development

(WSSD), very little progress towards sustainable development had been achieved

(UNEP, 1972). One primary obstacle being the inequalities between the developed

and developing countries; their economic differences have had significant

implications. In particular, the proportionately greater responsibilities for the

developed countries for providing solutions towards a global sustainable mode of

development have been a dividing issue (Aubertin & Vivien, 2006).

However, the world’s environment has continued to be devastated by the impacts of

development. In some estimates, approximately one hundred species are on the

verge of extinction and this number is on the constant rise (Wilson, 1989). Natural

resources fundamental for a basic quality of life, such as water, air and soil, are

degrading at an alarming rate affecting the quality of life of humans and therefore

resulting in the degradation to society as well (Des Jardins, 1995). In addition, the

world population has been on a steady increase; since 1990 world population grew

from approximately 5.2 million to 6.7 million1. This rise in population has and will

continue to have significant negative impacts on natural resources. However, it is

not only the increase in population that is of concern; the way in which humans

conduct their lives has considerable consequences as well. This is because the

most affluent societies consume the most natural resources, even if they do not

constitute the majority of the population. Therefore over-consumption and not only

over-population are a major concern in this crisis (Marchand, De Coninck & Walker,

2005).

Population figures were taken from URL=< http://www.ibiblio.org/lunarbin/worldpop>.
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There are various perspectives in dealing with this crisis. Pessimists feel that this

situation is hopeless and that humanity is doomed. Others revert to science and

technology in search for solutions; for example, cleaner energy, more efficient cars,

etc. (Des Jardins, 1995). This represents a mode of efficiency that uses optimization

methods to reduce impacts. This s a necessary condition, yet insufficient in today’s

crisis since a major consideration of this crisis is the way in which we consume and

therefore optimizing current products and services alone will flot provide Iong-term

solutions (Princen, 2003). For many, science and technology seems the only way for

resolving current problems. One main reason for this is because science is believed

to provide objective and factual answers to problems. However, an approach based

on science alone with the hope of quick solutions is an attitude destined to fail (Droz

& Lavigne, 2006). These approaches do not consider the impact of individual and

collective behaviours as pertinent for solving such problems. In fact, they do not

recognize the power of citizens in a decision process (Sclove, 1995).

Even if it may seem tempting ta resort ta science and technology, the problem is that

environmental problems are not inherently technical or scientific. They are in fact

problems that reveal fundamental questions (Des Jardins, 1995). Among other

questions: What is the place cf humans among nature? What type of life can humans

expect te continue to lead? Why are resources not shared more equitably? How can

the current generation ensure the future of humanity and aIl life on earth? In essence

then, ethical questions emerge as a result cf this crisis (Droz & Lavigne, 2006).

Looking solely at science and technology without considering the ethical issues may

create as many problems as solutions. Leaving such decisions to the experts cf

science and technology implies that the decision wiIl be based on the value system

cf these experts alone.

Problems that are measurable may be addressed using scientific and technological

approaches; however the broader social and environmental problems that humans

face today cannot be evaluated using such methods alone and therefcre require

alternate ways for assessment and resolution (Whiteside, 2006). In particular,

potentially catastrophic problems (problems where there is littie certitude cf

knowledge) must emplcy a different mode cf assessment. This is because in these

situations, the consequences or risks are non-observable, Iong-term or net
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measurable. Therefore deterministic modes of evaluation are inadequate; these are

based in statistical analysis and are considered preventive. Potentially catastrophic

situations impose a precautionary attitude. In this mode of assessment, other means

than statistical analysis are necessary (Dupuy & Grinbaum, 2005). The views of the

community are integral since in these cases, the experts disagree on the risks or

consequences. Therefore the values and visions of the experts alone are insufficient.

By involving citizens in the decision process, they will develop an increased sense of

responsibility towards others and their environment. In addition, they will provide a

greater level of insight in the search for a resolution (Scolve, 1995). An attitude of

sufficiency s necessary for arriving at sustainable solutions, since efficiency is

clearly inadequate on its own in a context of sustainability (Princen, 2003).

Design has become an increasingly significant vehicle for achieving environmental,

economic, and social policy goals at a regional, national, and international level

(Fletcher & Goggin, 2001). In fact, the role of design has expanded and increased in

complexity because the scale of environmental impacts does not depend on

population size alone, but also on consumption choices, production choices, and in

general, actions taken. Therefore to move towards sustainability, design has had to

deal with the growing concerns that humanity faces.

Design strategies and approaches for dealing with the environmental cuisis have

progressed enormously over the past 30 to 40 years. These approaches have

evolved from short-term solutions (green design), to medium (eco-design) and just

recently have begun to consider long-term, global solutions (sustainable design)

(Madge, 1997). Many analytical tools exist that can help optimize the eco-efficiency

of products and service systems. These tools have been developed to enable

designers and engineers to assess the life cycle of a product or service system from

‘cradle to grave’ (Consoli et aI., 1993), and are often considered as tools that can

help identify medium-term solutions. They have helped (and continue to help) in the

design and production of eco-products as weII as the construction of environmental

policies. The assessments of negative impacts using such tools are done using

objective, available data, with estimated margins of error; a deterministic or

probabilistic approach. In fact, these earlier approaches are, on the most part, limited

to environmental issues alone. And if they do consider social impacts, these are
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considered within a confined scale of vision (within a socio-economic scope); and flot

on the most global scale. Therefore there is a need to consider alternate methods of

decision making if society is to move towards sustainable development.

The lack of an existing decisional framework in a context of uncertainty of harm, and

the lack of an ethical knowledge base for developing sustainable solutions imply that

there is a gap in decision making processes. The precautionary principle inverses

the traditional logic of proof: one must act even in the face of uncertainty, and

seriously consider the consequences even in a hypothetical danger. It is this

condition; the uncertainty of harm, the uncertainty of what action to take, and the

uncertainty of a desired outcome that puts the precautionary principle in a realm of

ethics. AIl actions contain some level of risk, and therefore humans need to construct

innovative ways to deal with such uncertainties.

Some questions that arise in this approach are: Through which debates can the

plurality of such values be revealed? How can this process be defined so that it is

effective in including the divergent visions of the world? When taking into account the

various actors and their possibly diverse knowledge, values, and opinions,

complexity arises from the decision making process since a practical decision must

be made that will result in some action. This ethic takes into account the opinions of

each seriously. Therefore methods to go from diversity of opinions to a practical

concrete decision are necessary. There is a necessity to discover the value systems,

to expose them and to confront them, so that they can contribute to the search for

innovative solutions towards sustainability.

So the pertinence of moving beyond a theory of sustainable development and into an

operational mode of sustainable development reveals several challenges as

previously presented. Consequently, a question that arises from these challenges

and that will be the primary focus of this study is: How can an operationalization of

the precautionary principle contribute to the shift from eco-design towards

sustainable design? A hypothesis that is prevalent in this research for dealing with

this question is that design can contribute to the development of an improved rapport

with the world through the exploration and creation of alternative solutions to current

problematic lifestyles based on an ethic of the precautionary principle. The expected
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results from this study based on the main research question are: (1) an

understanding of the precautionary principle, and in particular its use within existing

sustainable assessment methodologies as a decision support principle; (2) if this

principle is used within such methodologies, how and when; (3) if not used, what are

the obstacles; and (4) if not used, but is considered pertinent for sustainable design

(based on the literature review and the field work), then propose preliminary ideas for

its operationalization.

Given the emerging issues as a result of the difficulties in decision processes for

design practice in situations of uncertainty, this research will seek to justify the

establishment of an ethical framework for this principle. The intent of this framework

is to encourage a new mode of decision making, and in turn, contribute to the

creation of innovative solutions that respond to current environmental and social

problems through a participative forum. In essence, it will seek to justify the

participation of citizens in the process 0f conceptualizing solutions in a context of

sustainable development using a precautionary approach.

This paper will develop the supporting arguments in a progressive manner. In the

first chapteî a historical perspective will be presented, exposing the current crisis. In

addition, the current methods used in decision making and their respective

inadequacies in situations of fundamental uncertainties of harm will be provided. This

will as a result justify the use of a precautionary approach for decision making in

design practice when faced with situations of high uncertainty and potential harm.

This approach will require the citizen as an active participant in the establishment

and resolution of problems. Therefore the idea of empowerment and social change

as a result of individual and community involvement will be presented as a

foundational element for such an approach to succeed.

The second chapter presents the theoretical framewotk. The need for a complex

framework for this research will be justified. This justification is based on the fact that

current deterministic methods are inadequate, and therefore an increased level of

complexity and depth for the comprehension of the relevant issues and possible

methods for resolution will be exposed. Various concepts valuable for an eventual

implementation of the precautionary principle for design will be proposed. A
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stakehoider approach that is based on the consensus of the multiple values and

visions of the participants wili be presented as a way to arrive at fair and just actions

that consider the common good. This is fundamental for an operationalization cf

sustainable development and in particular, the precautionary principle. At the end of

this section, the key concepts emerging from the proposais and a general description

of the data requirements regarding the field work will be established.

The third chapter presents the methodological framework. This section will describe

the methods used in collecting the required data. The methods used for data

collection will be qualitative. A justification for this approach will be elaborated and

will be based on the question: How do organizations incorporate the precautionary

principle in their decision making process? Semi-structured interviews and document

analysis are the primary tools used for data collection. This section will also define

the analytical grids that wiIl be necessary for data classification and analysis.

The fourth chapter is the field work which entails data collection, the preliminary

analysis, and final interpretation of the data using the analytical grids proposed in the

third chapter. A general discussion will follow, summarizing the main elements from

the literature review so that the key elements resulting from this can be revealed in

the discussion of each of the methodologies studied.

The conclusion will underline the gaps that exist in existing assessment methods.

The steps necessary to adopt a precautionary approach for the assessment of

situations will be proposed. This may contribute to a shift from eco to sustainable

design based on the fact that the considerations in this new approach of impact

assessment address fundamental human needs. Some further areas for research

are the establishment and assessment of new social indicators based on the

proposed ethicai framework, as well as an understanding of the type of participative

process most appropriate for such deliberation. These new indicators will be founded

on the concept of sufficiency; and not on the more conventional vision of establishing

indicators based on a socio-economic perspective within an eco-efficiency

framework. These new indicators can complement the indicators based on a socio

economic perspective as they are both essential for the improvement of quality of

I ife.
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1. Toward a New Developmental Paradigm

1.1. Crïtical Historical Events

A concern for environmentai issues began as early as 40 years ago. During the ‘60’s,

if development was considered as an obvious strategy for growth, critiques of such

an approach soon emerged, particularly those concerned with the situation of the

environment. The 1962 book by Rachel Carson entitled Suent Spring, was a first cry

for alarm; it alerted the world to the dangers associated with an indiscriminate use 0f

pesticides. At the time, a fury against the ideas proposed in this book surfaced; it

was a very controversial book and Rachel Carson was considered an outsider. As

mentioned by Lear in the preface of the 2002 edition, the industry considered her as

a “hysterical woman” (sic) whose vision of the future could be ignored because she

had gone beyond the boundaries of her gender and her science (Lear, from Carson,

2002).

The 1972 conference in Stockholm (United Nations Conference on the Human

Environment) was the first conference which dealt with issues relating to the

preservation of the environment in order to provide a continued improvement in living

conditions for ail. One of the conclusions was that it could not be achieved without

international cooperation. The emphasis was on solving environmental problems, but

without ignoring social, economic and developmental aspects. This conference led to

the establishment of the United Nations Environmental Program (UNEP), based in

Nairobi, Kenya.

That same year, the Club of Rome published The Limits to Growth (Meadows,

Meadows & Randers, 1972)2. This group was founded in 1968, and was vital for

providing global awareness of the developmental crisis. Traditional development

meant over consumption of fossil fuels, elimination of manual labor by automation,

by use of non-renewable resource (petroleum), as well as water, ail without the

increase in employment. In fact, in the developmental paradigm of the time,

2 This report, conducted bv welt-known researchers at MIT. used a systernic approach for their research for the
flrst tirne in historv.
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sustainable development was perceived as a limitation as long as it meant that

production levels of countries would decrease on its account. The key concept

resulting from this book was that if the current growth trends in world population,

industrialization, pollution, food production, and resource depletion continued, the

limits to growth on this planet would be reached within the next one hundred years,

with the probable outcome of an unanticipated decline in population and industrial

capacity. Even if the predicted dates did not correspond with actual dates, this report

had a major consequence; it succeeded in making people aware that natural

resources were not infinite, as was commonly believed to be since the Industrial

Revolution. This report attracted considerable attention; in the same magnitude as

the attention given to the oil crisis of the early 1970s; which occurred one year after

the publication of this report. In 1973, the book, SmaII is Beautiful, by Schumacher

was released soon after the effects of the energy crisis of the same year. It had a

disturbing vision of the world and dealt with the crisis by suggesting that humanity

must act locally, yet think globally, to solve the problems that they were faced with.

In 1987, the World Commission on Environment and Development (WCED), which

had been set up in 1983, published a report entitled Our Common Future. Also

known as the Brundtland Report, it defined sustainable development as (WCED,

1987, p. 43):

“development, which meets the needs of the present without compromising

the abiity of future generations to meet their own needs.”

This report alerted the world to the urgency of making progress toward economic

development that could be sustained without depleting natural resources or harming

the environment. In 1989, this report was debated in the United Nations General

Assembly, and as a consequence, a United Nations Conference on Environment and

Development (UNCED) was set up3. In June 1992, the United Nations Conference

on Environment and Development held a conference in Rio de Janeiro, also known

as the 1992 Rio Earth Summit. During this conference, five agreements were signed

further information avaitable on
URL<http://www.are.admin.ch/themen/nachhattig/00266/00540/index.htmt?tang=en>.
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by participating countries: Agenda 21g, Rio Declaration on Environment and

Development5, the Statement of Forest Principles6, the United Nations Framework

Convention on Climate Change7, and the Convention on Biological Diversit?. The

Rio Declaration on Environment and Development (UNCED, 1992) identified 27

principles that deflned the rights and obligations cf nations. This declaration

recognized the precautionary and polluter-pays principles as guiding principles. lt

described the struggie against peverty as a significant policy, and the reduction cf

unsustainabie forms cf consumption and production alcng with the general

involvement cf citizens in decisicn-making processes as pertinent to the pursuit cf

sustainabie develcpment. Agenda 21, a global action plan fer sustainable

develepment, contained strategies and program measures that ceuntries can

implement te promote the sustained and responsible development of the planet.

Sustainable development net only deais with environmentai conservation, but equally

with economic and social development. lt ensures that human well-being is shared

within ail cf society and acrcss ail sccieties. In addition, this summit resulted in the

establishment cf the United Nations Commission on Sustainable Development

(CSD) at the end cf that same year.

The purpose cf the Ric+5 conference, held in New Ycrk, in 1997 was te renew and

strengthen the commitment te sustainable deveicpment. In deing this, the failures

and achievements were assessed, prierities were set and issues that had net been

sufficientiy deait with in Rio were agreed on. The prevailing conclusion at this

conference was that little improvement had been made. For example, social

injustice, poverty, greenhouse gases, the release cf texic substances inte the

atmosphere and selid waste were on the rise since 1 992e.

In 2002, the United Nations World Summit on Sustainable Development1° (WSSD)

was held in Johannesburg. The objective cf this summit (aise known as the

Further information available on URL=<http://www.un.org/esalsustdev/doccLments/agenda2 1 /index.htm>.

Further information avai lable on URL=<http://www.un.org/documents/galconfl 5 1/aconfl 5126-I annex I .htm>.
6 Further information available on URL=<http://www.un.orgldocuments/ga!contl 51 /aconfl 51 26-3annex3 .htm>.

further information available on URL=<http://unfccc.int/2860.php>.
$ Further information avai lable on URL< http://www.biodiv.org/convention/convention.shtml>.

° further information aval lable on URL=<http://www.un.org/esalsustdev/documents/docs_csds htm>.
10

The complete WSSD plan of implementation can be located at
URL<http://www.un.org/esaJsustdev/documents/WSSDPOlPD/English/WSSDP1anImpl.pdf.
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Johannesburg Summit) was to study the implementation of agreements made at the

conference in Rio, in particular, Agenda 21. Issues inciuding social injustice, dialogue

between cultures and health, poverty eradication, unsustainable consumption and

production patterns, were more thoroughly discussed than at the previous summits in

Stockholm and Rio de Janeiro. In addition, more evident links were drawn between

poverty and the environment. At the end of this summit, the Johannesburg Plan of

lmplementationH (J PCI) was adopted.

In the JPOI, even if each of the major concerns were addressed separately in this

document12, the themes were constantly reiterated throughout various other parts of

the agreement13. This inter-relatedness of themes reflects the reality that sustainable

development necessitates a holistic view in terms of not only development but aiso

the involvement of ail pertinent stakeholders for its implementation. It promoted the

integration and interdependence of the three pillars of sustainable development;

environment, economy, and society. This agreement also reinforced the principles as

defined in the Rio Declaration of EnvïronmentandDevelopment (1992), including the

precautionary principle. With regards to the precautionary principle, it suggested an

improved collaboration between flot only natural and social scientists, but also

between scientists and policy makers. The necessity of this collaboration was in

seeking to change the unsustainable consumption and production patterns14. In fact,

as a general recommendation, this agreement emphasized the importance of ethics

for sustainable deveiopment and recommends the consideration of ethics in the

implementation of Agenda 21 (UNCED, 1992).

The JPOI was a non-legally-binding plan intended to guide government activities

related to sustainable development. The work of the CSD was then revised to better

reflect the outcome of this summit. The CSD is now responsible for monitoring and

pushing forward the implementation of Agenda 21 and the JPOI.

LI further information regarding this plan is on
URL=<http://www.un.org/esaIsustdev/documents/WSSDPOI_PD/Eng1ish/PO1Toc.htm>.
12

The JPOI is separated in eleven chapters where each ofthe chapters focuses on one specific theme. such as

health or poverty.
13 Eurther information regarding this plan is available on
URL=<http://www.un.orglesalsustdev/documents/WSSDPOI_PD/English/POlToc.htm>.
14 further information is available on
URL<http://www.un.org/esa!sustdev/documents/WSSDPOI_PD/English/POlChapterI O.htm>, speciflcally

chapter 10. point 109 ofthe JPOI.



11

More recently, the Stem Review Report (2007) has provided an economic and

international perspective of the effects of climate change. According to Stem (2007),

if no action is taken for dealing with the current global crisis, tremendous economic

costs and risks will result. An estimated 5% 0f global Gross Domestic Product (GDP)

will be lost on a continuai basis; and when considering the broader impacts, this loss

could rise to at least 20% of GDP. This indicates that current action is an imperative

at an international level since the effects of climate change are global. The inequality

of this crisis is that the poorest countries, those that have contributed the least will be

affected first and worst than the more developed countries. Stem daims that the

costs of inaction far exceed those of taking ‘sustained long-term action’.

These critical events have been paralleled with the on-going challenge of the

integration of sustainable development into daily life; it has become a growing

challenge within academic and professional circles 0f design. In fact, in the current

global context, such global concerns have become progressively more prevalent in

design practise. Design can contribute significantly to the process towards

sustainability since it can help in the search for alternative solutions to current

lifestyles (Levy, from De Coninck, 2005). This is possible through the consideration

of various criteria; where the criteria is no longer limited to the scope 0f material,

form and process, but includes the plethora of considerations which include political,

environmental, economical, cultural and educational issues (Madge, 1997).

However, these considerations are often conflicting and it is flot always obvious how

design practise should proceed (Diani, 1988). This is why design has constantly

been tom between two dominant cultures; industrial reality, which is manifested

through progress in new technologies, and social utopia, which can be seen through

human scale development (Diani, 1988). This dichotomy contributes to a constant

tug of war’ between what is socially and environmentally sound design and what is

technically and economically viable (Diani, 1988). The complexity involved in

integrating these realities into the context of design is that these realities;

technical/economic development versus social/environmental development often

seem contradictory in nature (Diani, 1988). The concemns, methods, values, ethics,

and goals ofthis dichotomy often seem to challenge each other.
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In this perspective, design must go beyond a multi-disciplinary approach and towards

a trans-disciplinary approach which is evolutionary and complex (De Coninck, 1996).

A move towards a systemic approach for design, which is increasingly global and

dynamic in nature when establishing solutions, is recommended to shift towards a

trans-disciplinary approach (De Coninck, 2005). An attempt to increasingly integrate

complexity within design strategies — social as well as environmentai issues need to

be deait, to move towards sustainable design (Madge, 1997). Therefore, through the

adoption of this new approach, the designer could effectively respond to specific

needs of individuals, while maintaining a short, medium and long-term global

perspective (De Coninck, 2005).

1.2. A Perspective of Sustainable Development

The definition of sustainable development provided by the Rio Declaration of

Environment and Development (1992) is a general description that is wideiy adopted.

Sustainable development defines the integration among several elements: the

consideration of economic growth, the protection of the natural and built

environment, as well as meeting the needs of ail without compromising the needs for

future genetations. In essence, sustainable development is a development mode that

seeks to protect the future of humanity and the environment (Madge, 1997).

This research is aiming to move beyond a theory of sustainable development and

into a mode of opetation. In seeking this however, it becomes necessary to start with

a definition of sustainable development that can be operationalized. Sustainabie

development can be defined as the convergence of the social, environmental and

economic pillars. In particular, the ecological integrity is the condition, the economy is

the means, and the social and individual development is both a goal and a means

(Gendron & Reveret, 2000). The implementation of sustainable development

assumes however a system of governance that assures the participation of ail in the

process of decision making (Bisaillon, Gendron & Turcotte, 2005). This may be

considered as the fourth piliar of sustainabie development. This fourth pillar wiII be
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the main focus of a precauticnary attitude toward decision making in a context cf

sustainable development.

1.2.1. Comparison of Development Paradigms

Development has varying definitions; in particular its definition is dependant on its

context, such as: human, social, economic, politicat, software, etc. (Merriam-Webster

Online Dictionary, 2005). In the framework of this paper, development will refer to the

use of natural resources as a means to satisfy human needs and improve the quality

cf human life cf individuals and their communities (WcrdNet, 2006). In this

perspective then, development has had many transformations where its most

fundamental one occurred during the Agricultural Revolution (between the 16th and

the 19th centuries); which had as an effect the spawning cf the Industrial Revolution.

Since then, development has contributed to economic, social and human

development where the quality cf human life in developing countries has improved

tremendously. However, because cf a perspective of an infinite growth in

develcpment (Aubertin & Vivien, 2006), in particular after the second world war,

where mass production and consumption imposed itself as a social model,

environmental problems emerged. It became evident that this type of development

was becoming detrimental te humans, their communities, and their environments,

therefore the notion cf a need for a different type cf development surfaced (Aubertin

& Vivien, 2006).

In fact, even within the last century, development has evclved immensely. The

different modes cf development can be looked at in terms of paradigms. According te

Thomas Kuhn a paradigm15 is the set of common beliefs and agreements shared

between scientists about hcw problems should be understood and addressed (Kuhn,

1970). When paradigms are in their infancy, their clarity and scope is limited; what

they promise is a chance cf success (of some goal). When a paradigm grows in

magnitude (number cf advocates and strength of beliefs) then the previous paradigm

‘5Normal science “means research firmly based upon one or more past scientific achievements. achievements that

some particular scientific communitv acknowtedges for a time as supplying the foundation for its further practice

(...) these achievements can be called paradigms” (Kuhn. t970. p. 10). He states that (1970, P. 23) “(...) a
paradigm is an accepted mode! or pattern”. Paradigms can be defined by the predominant vision of human
thought within a particular scope. Paradigms help to define the boundaries within this reaim of thought. It can be
thought of as a mode! ofthought, based on a collective awareness.
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languishes. Paradigm shifts16 usually resuit from an awareness that an accumulation

of anomalies occur through the use of the current paradigm. This exposes the

difficulties in the continued adherence to a dominant paradigm, challenging it, and

therefore opens the door to research new methods 0f explaining and comptehending

phenomena. A paradigm shift s a revolution, a transformation, a sort of

metamorphosis (Kuhn, 1970). It does not just happen, but rather agents of change

drive it. Kuhn (1970) stated that:

“The decision to reject one paradigm is aiways simultaneously the decision to

accept another and the judgment leading to that decision in volves

comparison 0f both paradigms with nature and with each other.” (p. 77).

Currently, the most prevalent mode of development in occidental society is the

progress paradigm; established over a century ago. The strength of this paradigm is

that t allows for economic and technological growth and in turn provides an

improved quality of life for individuals and societies in general. In the progress

paradigm the resources are perceived as unlimited, there is an exploitation of nature,

and humans consider themselves as masters and owners of the universe

(Descartes, 2000). This is a common belief since the Industrial Revolution. This

paradigm relies on the certainty of knowledge; on the confidence that science has

predictive powers and therefore can be used as a basis for the justification of actions

taken (Morin, 1982).

However, some critical problems have emerged as a consequence of the progress

paradigm. The level of pollution in water, land and air is consistently on the tise; not

only are levels of toxicity extremely dangerous to humans, but they are also

exceedingly dangerous to the species using these spaces as their habitats. Social

responsibility is in demise; the social conditions emerging as a resuit of very high

levels of consumption are, among others: unfit working conditions for people

‘6Ihe successive transition from one paradigm to another via revolution is the usual developmental pattern of

mature science.” (Kuhn. 1970. p.12). A transition from one paradigm to a new one is nota cumulative process, but
rather a process of reconstruction from a fundamentally new basis of knowtedge. Ibis transition oflen results in
new methods. applications, and/or mies. During the transition from one paradigm to another. there vi1I aiways be
some overlap with the problems to solve. but there vi1I be a definitive difference in the way solutions are found.
Kuhn states that (1970, p. 4$) “The pre-paradigm period. in particular. is regularly marked by frequent and deep
debates over legitimate methods. problems. and standards of solution”.
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producing products in developing countries, social segregation in industriaiized

societies as a result of individual social competition, loss of community interest,

poverty ravaged ateas are flot given a chance to prosper, etc. (Boisvert & Vivien,

from Aubertin & Vivien, 2006). In addition, the continuai loss of natural resources at

unprecedented rates has become a major concern. These are ail outcomes of the

progress paradigm.

Awareness that this paradigm was, and continues to introduce negative impacts led

to the deveiopment of various strategies for dealing with such problems. It became

evident that this type of development, namely a development spurred by a capitalist

dynamic (Boisvert & Vivien, 2006, from Aubertin & Vivien, 2006), and its methods

were no longer adequate; the reliance on knowledge from only a techno-scientific

perspective became insufficient. This realization occurred at about the same time as

various critical publications: these emphasized: (1) the limits of natural resources;

and (2) the inability for the environment and society to continue to metabolize the

negative effects resuiting from this progress paradigm. In fact, an increased inabiiity

to measure the multitude of negative impacts imposed by technological innovations

has become a significant driving force to move towards new methods cf

development (Princen, 2003).

As a consequence, an increased importance for adopting a mode of sustainabie

development emerged (De Leeuw, 2005). This was a direct consequence of the

negative impacts that resulted from the continued growth in economy and technology

without a comprehensive consideration of their consequences. The need to deal with

this crisis on an international level developed. A shift towards a sustainable mode of

development was encouraged for a more harmonious relationship between humanity

and the environment (De Leeuw, 2005; Hertwich, 2005a).

If a transformation of paradigms is to occur, then changes in production,

consumption, and decision making within society must undergo a radical change.

This change would result in a paradigm shift. The concept of paradigm can then be

used with the dominant and emerging modes of deveiopment. We can then refer to

the current mode cf progress in technology and the economy as the dominant

paradigm of development. In contrast we can refer to the concept 0f sustainable
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development as an emerging paradigm. As Kuhn stated however, this emerging

paradigm will not become mainstream without agents of change driving this new

paradigm shift.

Therefore, in the context of sustainable development, it is not only the growth in the

economic sector that is essential; social and environmental growth is equaily

fundamental. In a market driven economy, monetary growth is a major measure of

success; a driving force of the progress paradigm (Jackson, 2005). However, trying

to achieve sustainability within a market-driven economy is flot trivial. In a

sustainable paradigm, the rules of success wiil change. Success will now refer to

growth in the several paradigmatic spheres (economic, social, and environmental),

and not only the success of the economic sphere atone. The successful

interdependence of these three spheres is the goal of sustainable development. This

refers to their co-presence and co-determinism; each requires the other to remain in

equilibrium, in spite of the variations within this milieu (Morin, 2005).

With the three spheres sharing prominence, sustainable development can become

viable. However, adopting solutions that consider each of the three spheres of

sustainable development while seeking the common good requires the participation

of ail those affected. This implies that the fourth pillar of sustainable development —

governance is equally prominent, and therefore a rupture from traditional decision

making processes necessitate. Decisions made by experts alone, and in particular

decisions that consider current techno-scientific consequences require a system that

assures the participation of alt those involved in the situation.

Moving towards sustainable development therefore requires a profound shift in the

way shareholders, suppliers, designers, producers and consumers think about

design, production and consumption, and in general decision making. It is not simply

a measure added to the dominant developmental methods (Whiteley, 1995). This is

because traditional modes of design, production and consumption do flot address

the issues of sustainable development; they are in fact, part of the progress

paradigm. They are based on a paradigm of scientific certitude and a confidence that

science atone can solve the problems that arise. However, it is increasingly apparent

that science atone cannot answer these questions beca use of the level of uncertainty
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prevalent in technologicai innovations and therefore in economic and social

deveiopment. A need to support decisions based on shared values and visions

emerges, and with this, an attempt to increasingiy integrate compiexity within

development strategies becomes necessary. As a resuit, a shift from the progress

paradigm towards a sustainabie development paradigm wiii require transformationai

changes.

In the progress paradigm, the products that are produced are intended for a short

lifecycle. Planned obsolescence is common for many types of products (Chapman,

2005), for exampie: in eiectronics (as the new version of a technoiogy is introduced,

the previous version is instantly considered obsoiete); in home appliances (quaiity of

products is intended to break down quickiy); fashion (because of the continuai new

seasonal trends) and in many other product types. In this paradigm, there is littie

consideration, other than an economic motivation, of the resources necessary to

produce this variety of products. Besides the costs of production (inciudes both

internai and externat costs), there is iittie consideration of: where the waste or

discarded products wiII go; where and by whom the products are manufactured; the

working conditions or wages of the peopie working in the factories that buiid the

ptoducts; the chemicai output of the factories producing these products. The main

goal in the progress paradigm is the continuai economic growth, and marketing has

become the tooi to introduce the plethora of new products created to satisfy human

needs (Jackson, 2005). in this paradigm, the perception of sustainabie deveiopment

in fact refers to continued (or rather, sustained’) deveiopment, since deceierating

deveiopment signifies pushing back deveiopment, and therefore economicaily

unviabie (Aubertin & Vivien, 2006).

in the sustainabie deveiopment paradigm, the idea of success extends to the heaith

of society, the renewai of primary resources, as well as the growth of the economy.

Therefore the dominant mode of production and consumption imposed as a social

model through the progress paradigm is no longer feasible (Heiskanen & Pantzar,

1997). One of the main reasons for this is because in a market economy, the main

responsibiiity for environmentai and social deterioration stems from the consumer.

This is because consumption is the reason why anything gets produced (Heiskanen
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& Pantzar, 1997), and therefore both must be addressed in a solution towards

sustainability.

According to Droz and Lavigne (2006), biodiversity and the need to preserve or

renew resources are fundamental to environmental health. In achieving this then, a

requirement to find alternative means to satisfy human needs becomes evident; in

particular, satisfying such needs without the use of primary resources (Marchand, De

Coninck & Walker, 2005; Schaeffer & Crane, 2005). This implies an attitude of

sufficiency and simplicity towards the way in which humans base their decisions day

to-day (Princen, 2003). A need to work with the community, so humans can

contribute to social change through a collaborative effort emerges. This would have

as a result, individuals that have become responsible citizens (Marchand, De

Coninck & Walker, 2005). And therefore working within a community implies that

social issues have become a significant concern; equal to that of the economy or the

environment (Whiteley, 1995). A sense of responsibility towards others, future and

present, becomes a major concern; this responsibility must then be based on ethics

(Jonas, 1985).

In the new developmental vision, a necessity for increased environmental and social

responsibility by citizens becomes an imperative. Such citizens are either private

organizations, public organizations, or individuals (Marchand, De Coninck & Walker,

2005), and are major contributors to sustainable development because they base

their decisions flot only on economic criteria, but also on social and environmental

criteria. Therefore responsible individuals, one of the possible figures within the

community concerned about sustainability, also referred to as responsible

consumers, are concerned about everything behind the product such as: where it

was produced; in what conditions it was produced; by whom it was produced; the

source of the materials; etc. (De Leeuw, 2005).

According to Vigneron, Patingre, and Schiesser (2003), the convergence of the three

dimensions of social (ethics), economic (equity), and environmental (ecology)

aspects represents a responsible product for sustainable development. A

responsible product is therefore based on concerns such as; encouraging solidarity

within a community, decisions based on safety for members within the community,
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organic products, fait trade goods, consuming electricity from tenewable energy,

using recycied paper, etc. Therefore combining tesponsibie conception, responsible

ptoducts, responsible distribution, tesponsible consumption, and tesponsible

disposai of commodities can tesuit in a significant contribution towards achieving

sustainabie development. This wiii entail a significant invoivement of public

organizations, private organizations, and individuals as well. Table 1 proposes a

summary of the characteristics 0f the progress and sustainable development

paradigms.

Table 1: A comparison of progress and sustainable development paradigrns, (based on Jonas, 1985;

Whiteley, 1995; Hejskanen & Pantzar, 1997; Princen, 2003; Jackson, 2004, 2005; Hertwich, 2005,

Marchand, De Coninck & Walker, 2005; Schaeffer & Crane, 2005; Droz & Lavigne, 2006). ©

Cucuzzella, C., 2007

Progress Paradigm Sustainable Development
Paradigm

environment Resources used for production of Resources are to be preserved or
goods and services seen as renewed. Biodiversity s fundamentai for a
uniimited, at best, conservation is a healthy environment.
consideration.

technology Progress of innovation is an Innovation based on an ethics of
imperative; efficiency of resource responsibiiity; beyond the idea of
use and production methods efficiency

economy Success is solely based on the Idea of success spans the health of
continued economic growth — society, the renewal of primary resources
commodification of ail needs. and the growth of the economy (equally) —

solutions for ail needs based on
elimination of resource use.

society Attempt to deal with social issues as Social issues are a significant concern —

long as economy s not adversely equal concerns as economy and
affected. environment.

global vision Multi-national economic growth for Providing well-being for ail societies
affluent societies and support poorer across generations by encouraging ail
societies through donations. societies to prosper.

globalïzation Universality: notion of a Universe. Diversity: notion of a Piuriverse.
Encourages unique thinking and Encourages toierance and openness.
generalizations

culture Culture of obsolescence, high Culture of sufficiency and of simpiicity.
consumption, foilowing the Reveres difference and otherness,
‘American Dream’.
Reveres unity and sameness.

individual Acute sense of individualism; Works with community to contribute to
performance driven, self-serving. social change; informed responsible

citizen; sense of collaboration.

needs Satisfied primarily by goods and Finds alternative means to satisfy needs
services from the market economy. (if available not from the use of primary

resources).
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When seeking to comprehend the varlous elements that define a development

paradigm, it is important to point out that each of the elements are closely

interrelated. For example, when considering the technology component, in the

progress paradigm, according to Table 1, the idea of efficiency, is fundamental. This

implies that when developing new technologies, the idea cf rendering the product or

service system eco-efficient is a major concern. Yet this is not enough in a

sustainable context. To move towards sustainability, over and above the efficiency cf

technologies, the idea cf sufficiency (Princen, 2005) is essential. Sufficiency

questions the need for the existence of the product or service system and in fact,

seeks to consider the development of solutions based on fundamental human needs.

Therefore the reflection that is needed when considering impacts occurs very early

during the conceptualization of a product or service system. This reflection is done

through an understanding of the way in which humans conduct their lives on a daily

basis, therefore understanding consumption habits and fundamental human needs.

From this comprehension, new lifestyles can be conceptualized rather than new

products or service systems.

So by simply shifting from an efficient mode of technological development within a

progress paradigm to a sufficient mode of consumption on a cultural basis within a

sustainable development paradigm, the effects will ripple across several other

developmental components. By adhering to the idea of sufficiency based on a new

cultural perspective, the way in which technologies are developed within a

sustainable development context will also change; innovation will be based on an

ethic of responsibility. In addition, new methods of satisfying human needs will result;

if possible, without the use of primary resources. This reflection will require the

involvement of the community; therefote there is a need for the individual to shift

from an individualistic mindset to a responsible citizen that can contribute to social

change; therefore resulting in a societal shift as well. Social issues will no longer be

based solely on economic considerations, but will be considered as equal to

economic issues.

According to Princen (2003), two important concepts for sustainability are social

cohesion and ecological integrity. These concepts can be used as a basis for

understanding progress (or iack of) in sustainable development. The European
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Committee of Social Cohesion (CDCS) has provided a working definition of social

cohesion. “(...) the capacity of a society to ensure the welfare of ail its members,

minimising disparities and avoiding polarisation. A cohesive society is a mutually

supportive community of free individuals pursuing these common goals by

democratic means” (CDCS, 2004). Therefore a sense cf a supportive community for

ail cf its members is essential. A system of governance may contribute to an

improved social cohesion because cf its participative approach to decision making.

Another important concept is ecological integrity; it is an cverarching idea that

includes the following (Westra, 1994, from Soskolne & Bertollini, 1998, p. 45):

• The health cf the ecosystem and its well-being (successful functioning) at the

present time;

• The ecosystem’s ability to withstand outside stress and its ability to

regenerate itself following such factors. This relates in particular to

anthropogenic interference te the ecosystem;

• The systems’ integrity reaches a peak when the best possible capacity for the

most possible developments has been reached within its time/location;

• The system retains its integrity if it can continue its development, and is not

constrained by human interference, past or present.

Both social cohesion and ecological integrity are fundamental values for sustainable

development, according to Princen (2003). Concerns such as: toc much resource

use or too little regeneration, risk both these values, in particular when material

benefits for current generations limit material benefits for future generations. In this

perspective the concerns related with over-consumption are critical when seeking to

move towards sustainable development. This refers to the idea that “living within

regenerative capacities” (Princen, 2003, p. 33) becomes an essential goal for

sustainability. Therefore seeking efficiency in the way resources are used is not an

adequate consideration when aiming towards sustainability. This means that

transformational and net marginal (or incremental) changes are necessary within our

societies if a shift towards sustainable development is to occur (Princen, 2003).

The transformation from the progress paradigm into a sustainable paradigm

therefore entails a battle against the promises that the progress paradigm provides
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and a belief that the emerging sustainable deveiopment paradigm wili flot only

provide humans an imprcved sense of well-being, but aise a promise cf a ccntinued

future for the human race (Jackson, 2005). This supports a new global vision for

development. The choice cf reducing consumption is net only a social choice on the

individuai, cultural, and societal level, but also one cf necessity; one that can make a

difference in the plight for the survival cf humanity. The freedom for humans to make

change in their own lifestyles s constrained by the infrastructure within which life

needs te be organized, by habits and social expectations, and products available

(Hertwich, 2005). However, such choices must be made in ail legitimacy and

consequently must involve the members cf society, flot only experts, since such

decisions are essentially social choices. This impiies that a system cf governance as

a framework for such choices becomes increasingly fundamental.

1.2.2. Evolution of Design Approaches and their Strategies

As a resuit cf the develepmentai crisis due te the progress paradigm, design

approaches have had te evolve te deal with the emerging probiems. Therefere, over

the past 40 years, design metheds have expanded and with this change, corporate

responsibilities and activities have shifted in parailel (Janin, 2000). The increased

significance cf design in achieving environmental, econemic, and social policy goals

at a reg ionai, national, and international level is a reflection cf the growing concerns

that have come to be accepted as fundamentai fer design (Fletcher & Goggin, 2001).

In fact, the rele cf design has expanded and ïncreased in complexity because it s

now a kncwn fact that the scale cf environmental impacts does net depend on

population size alone, but on what the pcpulaticn does; censumptien choices,

human cheices, production choices, and in general, actions taken (Fletcher &

Goggin, 2001; Marchand , De Coninck & Walker, 2005). Therefore in seeking te

shift from a progress paradigm towards a sustainable development paradigm, design

has had te evolve te deal with the grewing cencerns necessary for such a transition

to occur (Fietcher & Goggin, 2001).

in an attempt to understand how the transition from a progress paradigm to a

sustainable development paradigm will take place, the three main appreaches for

design, namely green, eco, and sustainable, according te Madge (1997), will be
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presented. However, a series of concepts will be initially identified as a basis for

discussion in these sections.

Ecological Perspectives to help Understand Crisis

The term ecologywas first used in 1866 by German scientist Ernst Heinrich Haeckel

(1834-1919) (Stauffer, 1957). Ecology is a division of biology that studies the

relationship among organisms and their environment (lES, 2007). The fundamental

characteristic of ecology is its integrated and inter-related view of nature; not a

fragmented view (lES, 2007). Global ecology is the largest scale of ecology. It

includes the study of land, waters, atmosphere, organisms, habitats, material cycles,

and their relationships (White, Belletire & St. Pierre, 2005). It is important to note that

the economy is wholly dependant on the global ecology for its primary resources.

There are also various attitudes towards the way in which ecological problems are

addressed. For example, techno-centrism is based on the notion of technological

progress, sometimes referred to as a technocratic approach. There is a belief that

human science and high technology can solve environmental problems (O’Riordan &

Jàger, 1996; Madge, 1997). This approach adheres to an ideology of rationality

where humans have control over nature (O’Riordan & Jger, 1996).

Anthropocentrism grounds environmental concerns in human interests (Whiteside,

2006). Humans are perceived as superior to nature, since in this perspective nature

depends on humans (O’Riordan & Jager, 1996; Leclerc, 2004). This perspective is

based on an affirmation from Descartes where humans are masters and owners 0f

the universe (Millet, 1995, from Leclerc, 2004). Conservation of nature is a concern

because of its value to humans as a resource (Melin, 1999).

Eco-centrism grounds environmental concerns in terms of rights, interests, or well

being of nature (Whiteside, 2006). This is based on bioethics and on a deep respect

with nature; humans are perceived as being equal to nature (O’Riordan & Jager,

1996; Leclerc, 2004). Therefore, ail parts of nature, which include humans, have the

same intrinsic value and the same rights. Humans have an obligation to nature, since

humans depend on nature for their survival (Leclerc, 2004). In this respect then, the
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widespread economic growth and industrial development are a major concern

regarding environmental impacts (Madge, 1997). Preservation of nature is a major

consideration; nature is to be preserved rather than conserved (perceived simply as

a resource for human use). In this viewpoint, ecosystems including ail parts of nature

whether living or inanimate can have a value in themselves (Melin, 1999).

Bio-centrism is similar to eco-centrism in that it opposes the anthropocentric view. In

this attitude, value is placed on ail living organisms (Melin, 1999). This differs from

eco-centrism, because eco-centrism includes ail parts of nature (living and

inanimate), whereas bio-centrism includes only living organisms.

Deep ecology17 is an ecological perspective that emphasizes ‘harmony with nature

and the intrinsic worth of ail forms of life, as weII as simpiifying material needs so as

to reduce human impact on planetary ecoIog’ (Madge, 1997, p. 46). In this thinking,

humans are no longer the center of the universe; they share the resources of the

earth equally like any other living organism and are therefore valued similarly (Orton,

2003). Shallow ecology, the other end of the spectrum from deep ecology, s a

perspective where major ecological concerns can be resolved within an industrial

society (Orton, 2003).

Industrial Strategies for Dealing with Crisis

Varfous industrial strategies have been developed to deal with the ecological crisis.

Very early strategies adopted an end-of-pipe approach which referred to the removal

of contaminants from a waste stream as a last stage of a process (Environment

Canada, 2006). It was a curative measure whereby it sought to treat air, water or sou

through de-pollution techniques. Technologies such as catalytic converters on

automobile tailpipes that reduced emissions of pollutants after they had formed were

examples of end-of-pipe solutions (Environment Canada, 2006). This approach

aimed to respect current environmental norms (Leclerc, 2004).

17 Deep ecology vas frst developed b3’ Arne Naess in the early 70’s. Please refer to Ame Naess. “The Shallow
and the Deep. Long-Range Ecologv Movement. A Summarv”. Inquin. 16 (1973), and Rethinking Man ami
Nature: Towards an Ecological World View”, 77ie Ecotogist. 188. no. 415, (1988).
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Subsequent industrial methods were middle-of-pipe strategies which adhered to a

preventive approach and sought to minimize waste and strive for ‘clean’ production

on the site of production. This strategy was often referred to as on-site prevention.

This was a technological approach to preventing pollution, just as end-of-pipe. This

was a method that integrated environmental, economic and social issues (Leclerc,

2004). In this context, the social issues that were considered were health and safety

measures for individuals at the production site.

A front-of-pipe approach was fundamentally different from both end-of-pipe and

middle-of-pipe. This did flot entait a technological change or innovation to prevent

pollution, but instead was primarily concerned with the development of products and

design (Belmane & Charter, 1999, from Leclerc, 2004). It was essentially the

implementation of eco-design (Boeglin et al., 1999, from Leclerc, 2004).

Another approach addressing the management of pollutants is environmental

engineering; it seeks to manage and control pollutants in water, air and soil. This

approach covers the solutions obtained through end-of-pipe and therefore seeks to

reduce environmental impacts based on the fabrication of a product (Janin, 2000).

Pollution prevention is an approach that seeks to reduce or eliminate any pollution as

a result of equipment or fabrication process required for the production of a product.

This covers end-of-pipe and many middle-of-pipe strategies. It does not consider

environmental impacts that may occur beyond the production phase, and therefore

may take into account the modification of certain materials, the elimination of

ineffective steps in the fabrication process that are polluting, or modifying certain

technologies; this may be attained through a re-design of the product (Janin, 2000).

Industrial ecology is an approach that is no longer oriented towards products but

instead oriented toward production systems (Janin, 2000). This is an approach that

goes beyond the organization producing the product, and therefore spans several

enterprises. In fact, the temporal span is no longer at the product level, but on the

scale of average human life span. In this approach, the waste of one factory

becomes the raw material for another factory, therefore the waste cannot be

environmentally damaging, since it is re-introduced into a system that operates as a

closed circuit (Janin, 2000). This approach is an integrated approach to managing
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envircnmentai impacts by introducing the idea cf an industrial ecosystem (Sachs,

1984).

Eco-efficiency, a term that originated from the 1992 Rio Earth Summit, is considered

an indicator for sustainable development (Janin, 2000; Stevels, 1997; TRNEE, 2001;

WBCSB, 2000, from Leclerc, 2004). It refers to the idea of creating products and

services by ccntinuously using fewer resources that generate the least amcunt of

waste and pollution (WBCSB, 2000, from Leclerc, 2004). Eco-efficiency cannot be

addressed by reducing impacts alcne. WBCSD (2000, from Leclerc, 2004, p. 27)

recommends 4 areas cf oppcrtunity:

• Modify internai corporate processes se that less rescurces are consumed,

there is a reduction cf pollution, risks and ccsts;

• Find new markets that can valorize waste which can be ccnsidered as

resources for other enterprises;

• Re-conceptualize products in function cf the environment;

• Redefine the demand and rethink the markets by selling services instead cf

material products.

Design Approaches for Dealing with Crisis

Green Design Approach

The main goal cf green design is to reduce pollution by reducing the amount cf

waste generated; therefore end-of-pipe and zerc-waste are the main strategies in

this approach. Bcth use envircnmental engineering methcds and pollution preventicn

strategies (Madge, 1997). Green design seeks te reduce envircnmental impacts

based on the production cf a product using technological solutions. Green design

aIse includes social considerations; these are based on the adherence te emerging

health and safety ncrms (Janin, 2000). An example cf a solution using this apprcach

is the building cf smokestacks in production sites te de-pcllute the ccntaminated air

released frem the plant. Other solutions using green design are the use cf compost

bins te reduce matter going to landfills, recycling, eliminating pesticide use, and

using efficient sources cf energy. Fer example, green design tries te select materials

that are easily replenished by the earth, fer example bambec or hemp. An example
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cf green design in architecture is when demolishing buildings; this approach attempts

to reuse or recycle as much of the material as possible.

During the ‘80’s, the practise of green design was ambiguous (Madge, 1997). It was

difficult to define the level cf adherence to green design. Therefore a spectrum from

light green to dark green was used to indicate the degree of attachment to the ideas

of green design. Light green meant a moderate approach to green design, whereas

dark green meant a radical approach. Light green meant that organizations would

instil changes slowly, whereas datk green was largely influenced by ecologists that

adhered to the principles of deep ecology. In essence, the light green pole could be

associated with techno-centrism, and the dark green pole could be associated with

eco-centrism (Madge, 1997).

In 1982, an ecological checklist was created for designers and manufacturers and

this formed the basis of a working group on ecology and design (Madge, 1997). This

checklist placed a certain amount of pressure on manufactûrers that wanted to be

part of this agenda. It meant that they had to modify the way in which their products

were manufactured. Most designers adopted a light green approach since this meant

that they could stili be considered green, without the pressure of any radical change

to their processes. It became evident that a conflict between the ideas behind dark

green design and the values of marketing and advertising existed. The danger in this

conflict was that the efforts in promoting environmentaI goods would simply result in

a growing consumer market in general (Robertson 1989, from Madge 1997).

Eco-Design Approach

Eco-design is the next evolution from green design (Madge, 1997). Eco-design or

ecological18 design is the activity of designing products or services whereby they are

environmentalIy benign and economically viable (White, Belletire & St. Pierre, 2005).

In this approach, there is a notion cf continuai improvement towards integrating

environmental criteria into the design process; which is essentially the ISO 1400119

norm — it signifies continuai improvement towards environmental management

The term ‘ecological’ dates back to the beginning ofthe environmental movement in the late ‘60’s.
19

More information relating to ISO 14000 environmental management standards is located at
URL<www.iso.org>, the officiai web site of International Organization for Standardization (ISO).
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strategies (Janin, 2000). Social concerns such as human health and safety are

included in this approach and are an integral part of the tools used (Consoli et al.,

1993).

Eco-design emerged during the ‘70’s. This approach is essentially a multi-criteria and

hierarchical approach; used to help in the decision making process. This approach is

considered multi-criteria because it considers not only the traditional elements of

design (form, material, process, function), but also includes environmental and social

(health and safety) dimensions (Janin, 2000). Examples of some of these criteria are:

Is there a way to use less material and produce an equally good product? Can a

material that produces less negative environmental impacts be used? Could the

material corne from a local source so that transportation is minimized? Can the

product be made so that it can be easily repaired? These questions are just a small

fraction of the criteria that can be used in eco-design approaches. The main goal of

eco-design is product and service process optimization (Madge, 1997).

Some strategies using eco-design approaches are: Design for the Environment

(DFE), such as: Design for Recovery, Design for Dïsassembly, Design for Efficiency

and Design for Recyclability (Janin, 2000). These strategies consist of the collection

of various design methods referred to as DFX (Design for X). Each of these different

methods for design (DFX) focus on at least one phase of the life cycle of a product

(or one of its components).They are strategies that seek to integrate environmental

criteria into the design of the product. These can be considered front-of-pipe

strategies.

Life Cycle Design, another approach to eco-design is different because it is a first

generation systemic2° approach for design. In this approach, the benefit is that the

entire life cycle of a product is taken into account when assessing environmental

impacts, and therefore there is a higher chance that the environmental effects will be

minimized and less probability that the environmental problems will be displaced (as

in the case of environmental engineering or pollution prevention, both green design

strategies). Engineering models, and analytical tools, the basis of Life Cycle Design,

are developed to enable designers and engineers to assess the life cycle of a

20 Section 2.1 ofthis paper provides further elaboration on this topic.
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product from resource extraction to disposaI (Lye, Lee & Khoo, 2001). These

contribute not only to the design and production of eco-products but to the

construction of environmental policies as well (Lye, Lee & Khoo, 2001).

Life Cycle Analysis21 (LCA) tools emerged as a framework for eco-design practice

during the ‘80’s. The evaluation of environmental impacts of a product system,

through ail stages of its life cycle, involves a LCA. This evaluation is sometimes

referred to as ‘life cycle impact assessment’, ‘life cycle approach’, or ‘cradle to grave

analysis’ (Consoli et aI., 1993). This method facilitates decision making in the context

of seeking to minimize the negative impacts of products and service systems. It is

still used today because of its pertinence to the assessment of negative

environmental impacts based on observable consequences of product and service

systems. The eco-design approach, unlike green design, which is a downstream

approach, considers also upstream impacts. There are five major life cycle stages of

a product or service system (Tischner et aI., 2000; Plouffe, 2005, pp. 31-32; Lecierc,

2004, pp. 24-25): material22, fabrication23, distribution24, utilization25, and end-of-life26.

There are numerous life cycle impact assessment methods available. They are

characterised into two main categories: midpoint (probiem oriented) and endpoint

(damage oriented). These two categories are both based on the cause-effect chain;

where midpoint refers to primary effects and endpoint refers to secondary effects.

Example of methodologies that use a damage oriented approach (endpoint) are Eco

indicator 9927 (E199, from the Netherlands) and Environmental Priority Strategies28

21 LCA is based on the ISO 14040 framework (Jenson et al., 1997); this refers to the ISO norm: Environmental
management - Life cycle assessment — Principles and framework (ISO. 1997a). Further details ofthe Life Cycle
Analysis framework is provided in Appendix I.
22 This refers to the extraction and transformation ofraw materials into the fabrication material: for example, the
preparation oftree logs into sheets oflumber.
23

This refers to the production ofthe fabrication material into a product or a product component. This includes the
assembly of ail components ofa product, its packaging and its storage.
24 This refers to ail the transportation required so that the product reaches the distributor or retailer. This will
include ail types of transportation such as planes, trains, trucks, or boats, as well as any energy used in the process.
25 This refers to the utilization ofthe product with respect to its intended function. The ways in which the product
will be used are important considerations in this step. This step will also take into consideration the maintenance
and repair of the product as well as any consumables that the product requires. A consumable is a secondary
product essentiai to the proper functioning ofthe product. For example: an ink cartridge, electricity and paper are
examples ofconsumables fora printer.
26 . . . . . . .This refers to the possible scenarios for the end-of-life of the product, at which point the product is no longer in
use and the user wishes to depart with it: for example, the product could be reused, recycled, repaired, or discarded
to a waste dump.
27 . . . . .Further information is available on URL=<http://www.pre.nl/eco-indicator99/>.
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(EPS, from Sweden). Exampies cf methodologies that use a problem oriented

approach (midpcint) are: EDIP29, CML30, EcoScarcity31, JEPIX32, and LUCAS33.

There exist methods that use both approaches: IMPACT 2O02+, LIME35, EPS

200036, and ReCiPe37 (Ménard & Matgni, 2006).

Midpoint appreaches allow comparisons at the level where the probiem initially

arises; for exampie, global warming, acidification, radiation, etc. A product system

develeper can use such impacts to assist him/her to make decisions based en their

comparison. This interpretation is usually flot a trivial task since units are flot aiways

compatible or easily comparable. This is the strength cf endpcint appreaches, such

as Eco-indicator 99 (Gcedkecp & Spriensma, 2001). In this approach, the designer

can easily make an assessment since the units are ncrmalized. Each cf these is

based on the life cycle analysis framewcrk.

Life Cycle Analysis is fundamental for ecc-design since it censiders the entire chain

cf activities necessary te elabcrate envirenmental impacts; these are usually

summarized in five major life cycle stages as previcusly described. This allcws an

emergence cf the collection cf petential preblems and therefere can heIp identify the

mcst effective actions te take in erder te reduce envirenmental impacts cf a prcduct

or service. The way in which impacts are assessed is thtcugh the use cf life cycle

medels. Life cycle medels have been develeped te help designers define accurate

levels cf envircnmental impacts (Lye, Lee & Khcc, 2001). These life cycle medels

are used te help estimate the energy and material flcw cf preducts and services

threugh their entire prccess frem purchasing cf raw materials te the eventual

disposai. Therefore, life cycle medels help designers identify the impacts cf the

preduct or service system related te every activity within the life cycle stages (Lye,

Lee & Khce, 2001). With this information, designers cculd then analyze the prcduct

28 Further information is available on URL=<http://eps.esa.chalmers.se/>.
29 Further information is available on URL=<http://ipt.dtu.dkkmic/EDIP2003>.
30 Further information is available on URL=< http://www.leidenuniv.nl/interfac/cml/ssp/lca2/index.html>.

further information is available on URL=<http://www.e2mc.com/BUWAL297%2Oeng1ish.pdf’.
32 Further information is available on URL=<www.jepix.org>.

Further infomiation is available on URL=< http://www.polymtl.ca!ciraig/ciraig.html>.
Further information is available on URL=<http://www.epfl.ch/impact>.

35 . . . . . .

Further information is available on URL=<http://www.jemai.or.jp/lcaforum/index.cfm>.
36

Further information is available on URL=<http:!/eps.esa.chalmers.se/>.
Further information is available on URL< http://www.pre.nl/pre/projects.htm#ReCiPe>.
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process and optimize those areas that are the biggest energy drains. The tools

associated with eco-design help designers make appropriate choices at a product or

service system level and address environmental and social (limited to health and

safety) impacts based on the life cycle of the product or service systems.

Sustainable Design Approach

Sustainable design is the activity of designing products or services whereby they are

environmentally benign, socially equitable and economically viable (White, Belletire

& St. Pierre, 2005). The main concern of sustainable design is the satisfaction of the

fundamental needs cf everyone (present and future) and understanding the

limitations and impacts imposed on the environment and society by technology,

production and consumption. Sustainable design is a more global concept when

compared to eco-design, where the industrial context is integrated with cultural and

social approaches at the level of humanity using a very long-term vision (Janin,

2000).

The result is that the role of the designer has changed. it is important for designers

to regain the position of planners in a larger context of production and consumption.

in sustainable design, designers, including industrial designers, engineers,

architects, planners, or any designer cf products or services regardless of scale,

have acquired a new set of responsibilities when compared with previous design

approaches. These responsibilities include the necessity to ensure that present

society’s needs are met without depriving the needs of future generations. Therefore

when applying the ideas of sustainable development to design, designers must also

incorporate the idea of futurity into their solutions. Futurity is a term that refers to the

idea that the future of humanity cannot be compromised by meeting the needs of

present generations. This refers to both inter and intra generational equity (Carter,

2001).

Sustainable design rethinks the way humans iive in their societies. This is a global

and systemic38 vision because it seeks to establish new relationships with the

environment and others, for the short, medium, long and very long-term. The

Section 2.1 ofthis papet provides further details on this topic.
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consideration of human consumption patterns is an example of issues addressed

within a sustainable design context (Marchand, De Coninck & Walker, 2005).

Problems associated with the degradation of the environment has historically been

attributed to overpopulation alone, however, the problem of over-consumption is a

fundamental consideration for sustainable development (Heiskanen & Pantzar, 1997;

Fletcher & Goggin, 2001; Marchand, De Coninck & Walker, 2005). In this approach,

innovative modes of living within a community become possible solutions (Marchand,

De Coninck & Walker, 2005). In fact, the implication of the community is an integral

part of sustainable design since solutions that address new modes of lifestyles will

not be adopted unless the society has accepted them as beneficial for their

communities. Therefore, sustainable design considers both production and

consumption when evaluating social, environmental and economic impacts.

With this new approach, solutions will no longer be limited to a product level, but

system based solutions will be conceptualized. What this means is that solutions will

now be conceptualized within a larger scope which includes human needs, as well

as societal and environmental impacts; this entails a more upstream approach to

searching for long-term solutions. In fact the temporality of design solutions; meaning

short, medium or long-term, become a fundamental dimension for designers in their

practice. This will place designers in a position of developing new lifestyles rather

than creating products that seek to ‘commodify’ human needs. This will require that

designers integrate human beings into a broader ecological, cultural, social,

economic environment (Margolin, 2002).

In a society where the designer’s role shifts from a shaper of commodities (product

based society), to a shaper of lifestyles (system-based society), it is clear that the

user’s role will shift as well. In this type of society, the users will have more control of

their daily experiences based on their level of engagement to their environment. The

relationships between the users and their products will, as a consequence, evolve.

Designers will need to adopt solutions that consider the common-good, as well as

solutions that can satisfy the most needs by consuming the least resources. This is

not a trivial task, and in fact will requite that the designer understands the various

concerns within a community. Therefore, this consideration will entail that the
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designer engages the community in this deliberation, since the definition cf common

good and the satisfaction cf human needs39 is subjective.

Summary of Design Approaches

Figure 1 is a synthesis cf the concepts described above. It provides a perspective cf

design strategies that include the notion cf time scale. In this figure, the time scale is

divided into: process, product, average human life span, and civilization. This time

scale can be considered as a short, medium, long-term and very lcng-term scale.

Pollution prevention and environmental engineering, which are strategies mainly

used by the green design apprcach are considered short term strategies for finding

solutions. Lite cycle approaches are limited to a product or service; which signifies

that eco-design, although a global approach to product design because cf its cradle

to-grave perspective, is limited to the scale cf the prcduct or service, and therefore is

considered as a strategy that seeks essentially medium term solutions. Sustainable

design on the other hand is based on the scale cf civilization, and therefore the

solutions in this approach consider the well-being cf humanity on a global scale; very

long-term solutions. It becomes evident that the level cf complexity and scope cf

vision increases with the emergence of each new design approach.

As the approaches evclved from green to eco and finally te sustainable design, the

solutions employed required a greater level cf reflecticn. In fact, there is an

increased upstream reflection for sustainable design since a re-questioning cf

current modes cf lifestyles is crucial in the search for soluticns in the current crisis.

Therefore for sustainable design, a global and systemic vision that considers social,

bicphysical, technical, economical, and cultural elements becomes fundamental.

Section 1.3 ofthis paper provides further details on this topic.
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Figure 1 provides a graphical representation of the various temporal and

organizational structure scales of the design strategies described above. Table 2

presents the design strategies described through a slightly different perspective. This

table is based on theit different approaches, their hierarchical initiatives, the

organizational structure required to support such a strategy, and motivations of the

organization. It elaborates on each of them by presenting them from the simplest to

the most elaborate design approach. Table 2 demonstrates that green design is a

production process approach, eco-design is a product approach, and sustainable

design is a system approach. This table therefore reflects the spatial and temporal

scale of Figure 1, which classifies green design as a short term approach, eco

design as a short and medium term approach, and sustainable design as a short,

medium, long, and very long-term approach.

Q)
tu
u

‘(n
V

Sczefy

X Producers

.1 Producer

X Products

Elimination
tut
o .

u,

Utilhztion

Production

Production Utitization Elimination

Life Cyde of a product

Temporal Scale

-J
-J

PoVution Prevention

Environrnenta Engineerinq

Figure 1: Incorporating environmental and social issues

Bras (1997), from Janin, 2000, p. 34).
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Name of Design
Approach
Green Design

An approach that
responds to evolving
Iaws.

Eco-Design

Approach to design
that considers the
environmental impacts
based on the life cycle
of a product or service.

Sustainable Design

Global approach to
design — requires a
sense of inter
dependence among
the organization, those
affected by the
activities of the
organization, and the
envi ronment

Industrial vision
with short term
solutions

meso-level Product
scope Approach

Global vision with
essentially short
and medium term
solutions

macro-level System
scope Approach

More global
vision with short,
medium, long
and very long
term solutions

Organizational Strategy

An approach that comprises mostly of
end-of-pipe solutions. Work s focused
on reducing emissions of pollutants
based on the process of fabrication.

The motivation here is mostly abiding
Iaws.
A strategic approach that considers aIl
the levels of the enterprise. AIl the
potential environmental impacts ofa
product are taken into consideration
and the actions taken are an integral
part of the policies of the enterprise.

The motivation here is for the enterprise
to differentiate itself from other
enterprises, as well as to follow
expected laws and norms.

A global approach that considers
environmental, social, cultural, and
ethical aspects. In this approach, the
organization is no longer considered
isolated in its environment, but is
considered as a part of the system with
the environment and society that
surrounds it.

The motivation here is a strong
commitment to sustainable
development.

Hïstorical Perspective of Design Approaches

In essence then, environmental issues, concerns and strategies have progressed

enormously where discourses and solutions have evolved into those of the concerns

of social conditions and the future of humanity in general. Although there is much

value in the earlier approaches to the environmental issues, the current discourses

seem to be attempting to tackle the issues through a global perspective. Challenging

current thinking with respect to design, production and consumption practice are a

way of seeking solutions at the source; where fundamental changes in human

behavior have to occur, if lasting effects to the environmental crisis are to happen

(Madge, 1997). Figure 2 illustrates the evolution of these design strategies with the

aim of shifting towards a mode of sustainable development.

Table 2. Various industrial approaches to design that consider one or more ot environmenta social,

cultural, and ethical cdteda (based on Dewberty, 7995, Madge, 7997; Janin, 2000; Leclerc, 2004).

Scale of
Approach
micro-level
scope

Type of
Approach
Process
Approach
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eco design approac

green design apprh’

progress paradlgm

Limits of Progress Paradigm
Industrial progress
perceived as the way
to fuel the economy
and therefore to provide
an improved quality of
life. In this perspective,
natural resources were
perceived as infinite.

1970 1980 1990 2000

t
Limits of Eco Design
An awareness that
the progress paradigm
s harmful on a global
scale.Strategies like
pollution prevention
and life cycle analysis
are pertinent but not
sufficient. Solutions on
a global societal scale
have become necessary.
Natural resources became
a major concern.

Figure 2. Emergence of sustainable development: from a dominant ideology to a new global vision

(based on Madge, 7997). © Cucuzzella, C., De Coninck, P., 2007

Figure 2 illustrates the concerns and major events that took place in seeking to shift

from a progress paradigm to a sustainable development paradigm. Evolutions from

conventional design, to green design, to eco-design, and finally to sustainable design

have been critical in seeking to achieve sustainable development. Green design

eventsfpublications 1962 1972 1987 1992 1997 2002 2006
Suent
Spring

Stockholm

Limits to
Growth

Brundtiand NewYork Montreal
Report ‘4’ ‘4’

Rio Earth Johannesburg
Summit

bIedeveIopment paradigmsustainable

paradigm

towards
global

approaches

cradle-to-grave
approaches

end-of-pipe
approaches

progress

paradigm

sustainable designa

time continuum

1960

t
Umits of Green Design
An awareness that
the progress paradigm
has and will continue to
result in pollution that
must be dealt with -

therefore strategies to
reduce pollution and
cradle-to-grave
strateg les emerged.
Natural resources were
perceived as finite.

paradigms

approaches

strategies began as early as the ‘60’s at about the same time as the publication of
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the 1962 book Silent Spring (Carson). Eco-design strategies began at about the

same time as the publication of the book The Limits to Growth (Meadows, Meadows

& Randers, 1972). As a consequence the new set of tools developed for eco-design

took on a first generation systemic approach4° to understanding environmental

impacts. In the ‘80’s and ‘90’s, second generation systemic approach41 to research

began. This approach is adopted for sustainable design, because it entails a new

global42 perspective, fundamental for sustainable development. Each of these design

strategies builds upon the previous strategy, and therefore the scope of the

responsibilities of the designer keep increasing with each new phase.

1.2.3. Limits of the Various Design Approaches

In the following sections the limitations of each cf the approaches described earlier

will be elaborated. This will reveal the need for adopting new approaches when

searching for solutions to design problems in a context of sustainable development.

The limitations of green and eco-design approaches will be described, and as a

result the emergence cf sustainable design and the need for new approaches this

strategy implies will be developed.

Limitations of Green Design Approaches

During the ‘60’s, environmental strategies for teducing pollution to help clean up the

planet and end-of-pipe strategies were introduced. This was an industrial vision with

a technical problem/solution approach; and considered mostly short term solutions

with a low investment from the enterprise. These strategies were essentially reactive

solutions to the emerging environmental problems of the time.

40
First generation systemic approach refers to a neo-mechanist approach. This refers to a closed system of

elements and their relationships. In this paradigm, the subject will often be able to extrapolate universal laws. This
will be done through a cause-effect analysis that reduces the object of study to generalizations; where deviations
from these observations will be considered as errors and will not be considered in the generalization. In a
mechanist approach. the observations and their interpretations are repeatable, structured, and controlled.
Perception is disregarded since it is perceived as unreliable. Discovery of this reality is donc through objective
observation, experimentation, and the validation of newly established laws; deduction is the only method of
acquiring knowledge (De Coninck, 1993).
41 This refers to an open system of elements and their relationships. Please refer to section 2.1 ofthis paper for
further details on this topic.
42

This refers to the (totality + interrelations arnong elements within system + interrelation between elements
within system and their environment) (Morin, 2005).
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This approach adopted technical solutions to solve pollution problems, and because

the solutions were solely within the perspective of the product’s fabrication, it did not

question the usefulness of the product itself. In this perspective, green design’s

approach to solving the environmental crisis was Iimited to problems within the

fabrication process. Also, beca use of the way such problems were solved; seeking to

clean up pollution at the end-of-pipe, it may have displaced environmental impacts

by solving one problem and introducing another through the implementation of the

solution. This is because the technology necessary to clean up the pollution may

produce unknown detrimental effects to other areas of the environment. Also, by

focusing solely on de-polluting air, water or contaminated sou within the perspective

of a fabrication process, it did flot consider more global solutions that may have

eliminated the original problem of contamination.

Limitations of Eco-Design Approaches

Eco-design is more global than green design because it considers a cradle to grave

perspective of the product or service in question and therefore seeks to optimize the

product beyond the limits of the fabrication plant. Also, in eco-design the temporal

perspective is flot only short term, but medium term solutions as well. Yet they are

still reactive strategies. It can be argued that eco-design is proactive: by looking at

the entire life cycle of a product, the designer can select the most effective action in

order ta reduce the environmental impacts of this product, and therefore acts before

the problem is manifested, and in this perspective eco-design strategies can be

considered as proactive. However, there is still the more global question of the

purpose and usefulness of the product; what fundamental needs43 does it seek ta

address? In this perspective, eco-design is still a reactive approach. In fact, by not

Iooking for long-term or very Iong-term solutions and not considering the necessity of

the product in itself, eco-design remains a predominantly reactive approach.

The LCA tool

LCA is a comprehensive tool that helps decision makers assess product and service

systems in order ta try to reduce the negative environmental impacts, as weII as

Fundamental human needs wiIl be further elaborated in section 1.3 ofthis paper.
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optimizing the benefits (Consoli et al., 1993). It is the privileged tool for eco-design.

It has a rigorous code of practice, and therefore may be time-consuming and

expensive to use, in particular for SME5 (Small and Medium Enterprises). The

benefits cf LCA are that it provides tremendcus guidelines for optimizing product and

service systems; it supports decision making with scientific data and competence,

and in so doing it can make a distinction between scientific facts (as far as possible)

and sets of values (Jenson et ai, 1997). In fact, by conducting LCA, knowledge is

aise gained by the practitioner. However, it has its limitations. The follcwing sections

wili describe some cf these.

Data Quality for LCA

The quaiity cf an LCA is as gcod as the quality cf the input data (Consoli et al.,

1993). However, the accuracy of ail data is a difficuit task. The limitation of data

quality for LCA is primarily a technical limitation, and net a limitation based on the

concept of a Life Cycle Analysis. The impacts that an LCA can assess are

observable consequences cf products or service systems. Non-observable, long

term consequences cannot be assessed using such a tool because this type of data

is not available, and therefore cannot be used in a LCA. This limitation is a direct

consequence of the social problems arising as a result cf current techno-scientific

innovations; the impacts of some of these technologies cannot be easily assessed

thrcugh a tool such as LCA because the impacts are often either non-observable or

flot measurable.

Evaluation of Social Aspects

Current LCA assess social aspects based sclely on health and security. The

indicatcrs used to make these assessments are mcstly based on effects cf toxic

elements from the prcduct or service system. So they are based on the degradation

cf human health (Jenson et al., 1997). Many more social aspects can be assessed

using LCA, such as quality cf working environment; equity in pay wages; abuse cf

children for employment purpcses, etc. (De Leeuw, 2005). These impacts are dealt

with a predominantly statistical approach. Some of these impacts are currently under

development by several LCA developers; for example, a methcd currently developed
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within University of Stuttgart, called GaBi44 uses a quantitative approach for

assessing social aspects. These emerging methods that seek to assess social

impacts beyond health and safety issues (based predominantly on existing norms

and regulations) are considered Social Life Cycle Analysis (SLCA) methods. In fact,

on a wider scope, social aspects can be assessed based on the consumption

patterns of humans. How do the ways in which humans conduct their ives impact

their communities, the environment, or societies in general? The approaches to

dealing with social aspects are quite different from one SLCA method to the next.

Many SLCA methods for evaluating social aspects were recently presented at a

conference in SeviIIa45; these indicators are developed using the life cycle analysis

methodology. Most of the approaches are deterministic, in that they approach the

indicators as either cost-benefit or risk analysis using a quantitative46 and statistical

approach. In approaching such indicators in this way, many assumptions have to be

made in the process of establishing the indicators and during evaluation. The

consequence is that the assessments of social impacts from the varlous approaches

wiII yield very different results. This is problematic because decisions are often based

on these assessments, and as they differ from approach to approach, then t

becomes Iess evident which assessment is closest to the actual problem. This is the

primary downfall of using a solely deterministic approach for the evaluation of social

impacts.

In addition, assessments of social impacts are based on a socio-economic

perspective; they do not consider the combined social and cultural aspects that form

the basis of human existence. Social aspects related to economic aspects are but

one perspective; a more complex, more global perspective is necessary to integrate

the inherent diversity from one culture to another. Therefore both quantitative and

qualitative approaches are necessary to deal with this type of assessment.

L. Barthel. and J. Pflieger from the University of Stuttgart presented this approach at thelst International
Conference on Societv and Materials 2007 (SAM 1), in Seville. March. 2007.

jSt International Conference on Sociely and Materials 2007 (SAM1). in Seville. on March. 2007.
46 Section 3.1 ofthis paperprovides an elaboration ofthis idea.
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Perspective cf Problem te Solve

The point of view of the problem in question in a perspective cf eco-design remains

at the prcduct or service in question and therefore evades a more global perspective;

selecting between long, medium, and short term solutions; finding the balance

among conflicting objectives such as conservation, develcpment, equity and peace.

In an eco-design approach, the idea that nature can be lcoked at as a predictable

system is adopted.

During the late ‘70’s, a new understanding of the world rejected the idea of nature as

a static and balanced system, but instead adopted the belief that nature is

unpredictable and self-adaptive in time; idea of hcmecstasis, dynamic yet stable

system (Checkland, 1999). This is in contrast te the idea cf science that has been

adcpted by green and eco-design (Wcrster, from Madge 1997). Because cf the

difference in approaches, the develcpment cf this new belief has had a huge impact

on the modeling cf eco systems. The idea cf chaos and complexity in nature now

throws the whcle idea cf the exact science cf life cycle analysis systems intc disarray

(Madge, 1997). A rethinking cf the pricrities and attitudes in ecological design are

necessary. This has led to a shiif from discussions cf ecological design to the ideas

cf sustainable design (Madge, 1997).

Limitations of Prelïminary Approaches to Sustainable Design Strategies

Preliminary research on sustainable design scught te ccnstruct a tree cf indicators te

help decision making in a sustainable develcpment ccntext: the branches cf this tree

were the sustainable development pillars; eccncmic, social and envircnmental (Drcz

& Lavigne, 2006). In this approach, each branch ccntained their respective level cf

complexity. There were limits te such methods; what are the coefficients and how to

evaluate them? These methods adcpted a technical apprcach; they scught te

minimize harm. The implicit model was preservationist with a strong emphasis on

certainty; therefore a predominantly anthropocentric approach that was based on

determinism. However, with the uncertain outccme cf innovations, this point cf view

is limiting as an apprcach te solving the problems faced tcday.
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Emerging Strategies for Sustainable Design

Sustainable design deals with flot only environmental but also social problems on a

more global scale that requires short, medium and long-term solutions (Gendron &

Revéret, 2000); this is a proactive approach. This leads to the idea that humanity

must act locally in finding sustainable solutions, yet think globally in considering the

impacts of these solutions (Schumacher, 1989). This is a fundamental attitude for the

pursuit of sustainability.

The choice should be more than just to minimize harm, and this approach is often

not well received within a technical approach (Tallachini, 2005). Possible solutions

should consider flot only a reduction of negative impacts, but the improvement of

social and environmental conditions. This reveals a conservationist and

preservationist challenge that is seen through an ethic of justice (Droz & Lavigne,

2006). This entails finding more value from rare resources and providing a better life

for the majority of humans. Therefore a necessity exists for a better understanding of

what methods are necessary so that both the environment and society are valorized;

justice and equality become a central component in decision making (Droz &

Lavigne, 2006).

Therefore, progress will be manifested through justice and equality; this implies a

consideration of the common-good. In the context of sustainable design, a decision

that is based solely on scientific analysis cannot be considered to be a decision

based on a thorough understanding of the problem; a deeper comprehension of the

problem through other means is necessary to be able to make a decision that is

intended to be fair and just on various levels (Droz & Lavigne, 2006).

1.2.4. Assessing Progress in Sustainable Development

Assessing progress towards sustainable development is fundamental, since it will

reveal if the transformation from a progress paradigm towards a sustainable

paradigm is successful. One of the difficulties of assessing progress towards

sustainable development is that, as Beil and Morse (1999) have mentioned; with

every attempt to assess sustainability, the very idea keeps evolving; evolving not
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only in the minds of those concerned with measuring its progress, but also in the

minds of the growing number of citizens aware of its progress; or lack thereof.

Ambiguïty in the definition of sustainability leads to confusion and an inherent

inability to go forward at an observable pace; where progress cannot be easily

assessed. A common method to assess the progress cf sustainable development is

through indicators; Indicators, although often a representation of complex

phenomenon, are assessable, and therefore can reveal the progress towards

sustainability. Indicators can be seen as a core concept in operationalizing

sustainability. However, sustainability wilI continue to be an evolving entity where the

indicators used to define its progress wiII also have to continue to evolve. So an

understanding of how sustainability is assessed and how such assessments affect or

support decision processes is fundamental for the progress toward sustainability.

Indicators within a LCA perspective are established based on a specific concern,

whether it is environmental, human or resource. Variables are necessary for

measuring indicators and for collecting the necessary data. In a LCA, these are

calculated using process models and are based on the collected data and the

inventory defined. The result of the calculation will define the impacts. These

impacts can be midpoint or endpoint for a LCA. It is important to note that

uncertainties are a constant concern in such calculations and are seriously

considered using statistical methods. The evaluation of the impacts is done by

experts and therefore the values of the experts are embedded in these assessments.

Therefore indicators are a means to understand impacts and are pertinent as a guide

for final decisions.

Current Global Situation for Assessing Sustainability

At the international level, UNEP (United Nations Environmental Program) has a

mandate to “prnvide leadership and encourage partnership in cating for the

environment by inspiring, informing, and enabling nations and peoples to improve

theit quality of life without compromising that of future generations” (UNEP, 1972).

The United Nations Commission on Sustainable Development (CSD) established in

December 1992, has a mandate to ensure an effective follow-up of United Nations
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Conference on Environment and Development (UNCED), also known as the Earth

Summit. This commission is responsible for reviewing progress in the

implementation of Agenda 21 and the Rio Declaration on Environment and

Development48, among other responsibilities. This commission has developed a set

of indicators and associated guidelines as a means to measure progress on

sustainability at the international level. This set of indicators is pertinent as it serves

as a basis for the development of assessment methodologies for sustainable

initiatives on a national or corporate scale.

Assessment methodologies on a corporate scale are pertinent as they provide a

global view of the adherence to sustainability with the capacity of measuring their

progress. Organizations such as the GR149 (Global Reporting Initiatives) consider the

reporting on economic, environmental, and social performance by organizations as

comparable to financial reporting. The GRI Reporting Framework is intended to

serve as a generally accepted framework for reporting on an organization’s

economic, environmental, and social performance. It is designed for use by

organizations of any size, sector, or location. This reporting framework and its

associated set of indicators and guidelines are used to report the progress towards

sustainability of a corporation. GRI is unique as the only thorough sustainability

reporting framework based on a global, multi-stakeholder process. This framework is

considered best current practice in reporting methodologies (SustainAbility, 2006).

Examples of organizations that assess sustainable development reporting and

publicly offer their reporting assessment methodologies are SustainAbility5° from the

United Kingdom, and IFSM51 (Institute for Sustainable Management) from

Switzerland, among others. These assessment methodologies aim to assess the

level of sustainability reporting for corporations. They are pertinent since without

such reporting assessments, there exists no simple way of assessing the quality of

an organization’s sustainability reporting. They allow the public to see how

47 . . . . . .This agreement was one offive agreements signed by participating countries at the 1992 Rio Earth Summit.
48 . . . . . .This agreement was one offive agreements signed by participating countries at the 1992 Rio Earth Summit.

More information regarding this organization is on URL=<www.globatreporting.org>.
50 In 2000, the methodology underwent an extensive overhaul that took into account the growing consensus
regarding various elements as they were emerging through the Global Reporting Initiatives and various other
initiatives. for more information on this organization, please refer to URL=<http://www.sustainability.coml>.

for more information on this organization. please refer to URL=<www.ifsm.ch/leitidee-engl.htm>.
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organizations are ranked according to their quality of reporting, and therefore based

on their performance, the public will decide if the reporting is trustworthy. Both

SustainAbility and IFSM also provide consultancy services to facilitate the

implementation of sustainable management in practice.

1.3. Moving Towards Sustainable Development

Sustainable development represents a transformation in human behaviour. In this

section an elaboration of what such a transformation entails will be presented.

1.3.1. Sustaïnable Development through Social Change

If the progress paradigm has improved the quality of life of many individuals and their

communities, it has also led to a plethora of environmental and social issues. This

awareness has leU to various approaches to assessing negative impacts, as

described in the previous section. Many of these methods are used to help designers

develop the most environmentally sound products and services. Some other

methods have been developed to help raise awareness of the consequences of the

daily habits of humans. For example, comparative ecological footprints52 suggest that

different responsibilities with respect to limiting or reducing material consumption

would apply to different sections of the world population (Durning, 1992, from

Schaefer & Crane, 2005). The strength of this indicatot is that it allows rough

comparisons of consumption patterns of individuals from different parts of the world;

consumption habits are reduced to units that represent land surface. Ecological

footprints of countries like the U.K. or the U.S differ significantly to that of developing

countries53. In fact, high consumption is often attributed to affluence.

52 The term was jointly coined by Canadian ecologist and professorat the University ofBritish Columbia, William
Rees and Mathis Wackernagel who is currently the Executive Director of Global footprint Network (Wackernagel
& Rees, 1996). It is used around the globe as an indicator for evaluating environmental sustainability and is a way
ofdetermining relative consumption for the purpose ofsensitizing peopte about their resource use.

11e carrying capacity ofthe Earth, based on the ecological footprint is (World Wildlife Fund for Nature 2002,
from Schaefer & Crane, 2005): an average person worldwide is 2.28 hectares; the average US. American needing
9.7 hectares: the average UK citizen 5.35 hectares, and the average person in Mozambique 0.47 hectares. The
carrying capacity is deflned as (White, Belletire, & St. Pierre, 2005):
carrying capacity = number of species X population X (waste + resource depletion)

specie individual
Therefore if a population exceeds its carrying capacity, the population will be reduced through starvation, disease
or excessive waste (White, Belletire, & St. Pierre. 2005).
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Typically a growth in economic development results in higher disposable income and

therefore higher consumption (Schaefer & Crane, 2005). This type of consumption is

in high contrast to that of developing countries54. If the entire world population were

to achieve the consumption levels of the average European citizen, we would need

several planets of Earth to sustain them; it is worst when compared with a North

American citizen. This is extremely critical if world populations follow the high fertility

pattern proposed by the United Nation’s report on World Population in 2300 (UN,

2004, from Schaefer & Crane, 2005). Therefore this unsustainable mode of

development is not only attributed to overpopulation and the production necessary to

satisfy this population, but also to over-consumption (Marchand, De Coninck &

Walker, 2005). A major concern of consumption at very high levels is that the

distribution of well-being does not occur equally within generations, let atone across

generations.

Yet, in current occidental societies, individuals are led to believe that if they consume

high levets of commodities they have a better sense of well-being than those that

cannot or choose flot to. This ideology, that integrates itself within the myth of

progress, is flot meant to help improve the sense of well-being among humans, but is

necessary for a continued economic growth. Well-being within a society is defined by

the comparison to peers; therefore the choice of reducing consumption becomes a

social choice on the individual, cultural, and societal level. The complexity inherent in

shifting from a mode of high consumption, to a mode of sustainable consumption, is

that our social and cultural needs will not cease to exist (Jackson, 2005). Yet a shift

is fundamental, if humans living in occidental societies are to reduce their ecological

footprint. The question remains as to how this change can occur.

The barriers that inhibit consumers from changing to a more sustainabte lifestyle

illustrate the need for a greater intervention than simply informing the consumers.

Motivation is a huge factor in the failure/success of a sustainable lifestyle

(Thøgersen, 2005). Knowing that certain behaviours are not sustainable does not

seem to be the greatest motivating factor for a shift in behaviour (Dunlap, 2002, from

For example: 80% ofthe world resources are consumed by 20% ofthe world population: the other 80% ofthe
population want to achieve the same standard of living as the 20%; this is unattainable (Duming, 1992).
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Thøgersen, 2005). The greatest contributor to the lack of motivation is the feeling of

helplessness with respect to solving the problems (Thøgersen, 2005). Thetefore the

consumer will need to gather competencies to have the ability to adopt a sustainable

lifestyle (Thøgersen, 2005); a feeling of empowerment is necessary to be able to fulfil

his/her responsibilities to adopt a sustainable lifestyle.

It becomes evident then that sustainable development does not only address notions

of sustainable production and consumption, but also includes characteristics of the

decision making process with respect to the conceptualization of innovative

solutions. Changes in production and consumption will then be reflected by changes

in the way individuals take action within their societies and communities on a daily

basis. Therefore a shift from a consumer to a consumer-actor is fundamental, where

consumers have acquired more power and responsibility with respect to their

influence on the products and services made available to them (Marchand, De

Coninck & Walker, 2005;).

This implies a change from being passive to becoming an active consumer; this can

be achieved through consumption choices and would ultimately have an influence on

the enterprises. Enterprises would have to consider the types of products and

services provided, and the way in which they are produced; by whom, in what

conditions (De Leeuw, 2005). The idea of social acceptability then becomes a major

concern as this will have an impact on the ways in which innovative solutions are

proposed and manifested. According to Willard (2005), it takes 20% of a community

to adopt a new idea before becoming a norm within society. What is necessary then,

is a social change to help shift from a progress paradigm towards a sustainable

development paradigm. In the context of sustainable development then, the idea of

empowerment can be used as a means for social change; since the transition from

one paradigm to another can be considered as a social movement. Such a social

movement would require the acceptability of society and therefore their participation,

and this is why a sense of empowerment is essential. This consequently

necessitates a framework for such involvement, and is a justification for the fourth

pillar of sustainable development — governance.



4$

1.3.2. Social Change Manifested through Empowerment

An example cf a model for collective and individual change through individual

commitment and action is empowerment. At the heart of empowerment is a human

developmental process that evolves over time (Raeburn & Rootman, 1997). There

exist various definitions of empowerment based on the perspectives of the multiple

disciplines that refer to this human developmental process. Some of the disciplines

that provide definitions are: social psychology, community psychology, sociology,

feminism, education, and theology (Clark & Krupa, 2002, from Lahaie, 2003).

According to Rappaport (1981, from Raeburn & Rootman, 1997) empowerment has

been at the core of the discipline of community psychology which has had the

character of a social movement.

Empowerment refers to the way in which individuals/communities seek to change

and improve the quality of their own lives and societies through learning processes

where they build, appropriate and share knowledge. Through empowerment,

individuals not only manage and adapt to change but also contribute to and generate

changes in their lives and environments (Blurton, 1999). Empowerment also implies

developing the skills and resources needed to confront the root sources which create

and perpetuate victimization (Keiffer from Raeburn & Rootman, 1997). The

fundamental empowering transformation is the transition from sense of self as

helpless victim to acceptance of self as assertive and effective citizen. According to

Raeburn and Rootman (1997), key characteristics of empowerment are control

(autonomy), competence, self-esteem, contribution, and participation. The overall

effect is a sense of ‘real power’ and strength, which ultimately leads to involvement

and having an impact in the world (Raeburn & Rootman, 1997).

When considering empowerment through a motivational perspective, the theory of

self-determination is a useful framework; this framework helps to understand the

motivational aspect of empowerment (Deci & Ryan, 1985, 2000, from Thøgersen,

2005). SeIf-determination theory uses the assumption that people have inherent

needs and drives which provide energy to act on their external/internal environment.

Three needs are necessary for this functioning and development; competence,
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relatedness, and autonomy55. These needs are inter-related; when an individual feels

autonomous, they will also feel competent, and as a consequence will strengthen

their social ties — feeling a sense of relatedness. These three needs drive humans to

have a tendency to be curious, exploring and socially active (Ryan & Deci, 2000,

from Thøgersen, 2005). However, a person’s motivation can be hindered if the

regulatory environment is too controlling or they cannot ptedict the outcomes of their

actions. Then, the opposite of the feeling of empowerment occurs, which is

“amotivation” — a feeling of helplessness (Seligman, 1975, from Thøgersen, 2005).

Therefore, to help foster the feeling of empowerment, the environment must

encourage feelings of autonomy and competence, rather than a feeling of

ineffectiveness — being a pawn in someone’s game (Deci & Ryan, 1985, from

Thøgersen, 2005). De Young (1993, from Thøgersen, 2005) found that helping

people understand the nature of environmental and social problems (developing the

competencies of individuals) compared with forced regulation, produced longer

lasting performance for environmentally friendly behaviour. However, it is not

enough to approach empowerment through information alone. To encourage people

into more ethically and environmentally responsible actions, in addition to education

and information, the infrastructures must support such behaviour (De Young, 1993,

from Thøgersen, 2005).

Therefore an empowered actor is essential for social change: an actor that feels a

sense of connection (strengthened social ties — relatedness) to their society and is

capable (competent) and willing (self-governing — autonomous) to contribute within

their society in manifesting changes that they perceive beneficial for their community;

either on a local or global scale. The societal milieu and the ways in which goods

and services are produced must reflect an ongoing commitment to sustainability,

without which sustainability cannot be achieved. If this is available to individuals

within a society, then a shift from being individualistic and self-serving to becoming

empowered and autonomous is possible. Such an individual will have the motivation

and capacity to affect social change.

According to the Merriam-Webster Online Dictionaiy (2005), competence refers to the quality ofbeing
adequately or well qua1ifled relatedness refers to a sense ofconnectedness, and; autonomy refers to self
governance, the ability to make informed choices.
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Therefore empewerment can be used as a toel in the shift towards responsible

censumption. Respensible consumers, being empowered, have the knowledge cf the

Iinks between consumption patterns and their consequences, and therefore have the

power te act respensibly in the marketplace. With the feeling cf empowerment, an

individual is inciined te initiate action towards a goal and te persist in trying te

achieve that goal (Deci & Ryan, 1985; Ozer & Bandura, 1990; frem Thøgersen,

2005).

Early educatien, information exchange and transparency are fundamental for: (1) the

acquisition cf capabilities — encouraging cempetence; (2) for develeping a sense cf

autcnomy — awareness that choices are available, and (3) develeping a sense cf

receptiveness and involvement — enceuraging relatedness and participation. In this

human develcpment prccess, individuals beceme sensitized te their envirenment

and eventuaiiy this sensitization may lead te a sense cf respensibiiity, which will

encourage the attainment cf new capabilities necessary fer invelvement within their

secieties se that they may affect change. Sensitizatien occurs when the individual is

expesed te a particular stimulus, and the response is the augmentation cf awareness

te the stimulus (Merriam-Webster Online Dictionary, 2005).

Accerding te Thøgersen (2005), cempetence, relatedness, and autenomy are

necessary fer this type cf develepment. This is similar te the characteristics that

Raeburn and Rectman (1997) have defined fer a sense cf empewerment; autcncmy,

a sense cf cempetence, and a sense cf relatedness (participation within a

cemmunity or seciety) are key elements. These characteristics can help in social

change since empewered individuals are cempetent and willing te participate within a

cemmunity or their society since they feel that they have a sense cf centrel ever this

milieu. Empewerment therefere will net enly impreve the quality cf life cf an individual

by enabling individual centrel ever their life, but in turn will aise improve the quality cf

life fer the ccmmunity and the envirenment at a local, regienal and global level;

rendering the respensible citizen a global citizen. By impreving quality cf life, then

empowerment inherently centributes te the satisfaction cf fundamentai human

needs.
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1.3.3. Empowerment as a Model for Improving Quality of Life

Empowerment is a concept that can only be achieved by the individual’s or

community’s own will; through an encouragement to be engaged in learning

processes in order to change and improve the quality of their lives and that of their

societies. Through empowerment, individuals not only manage and adapt to change

but also contribute to and generate changes in their societies and environments.

Therefore, autonomy, competence and relatedness, ail part of an empowered human

condition, are not only necessary in a context of sustainability, but equally significant

for an improved quality of life by satisfying fundamental human needs and by

respecting others.

The characteristics of empowerment, according to Max-Neef (1991), are part of a

matrix of fundamental human needs (Table 3) and respond to several needs:

autonomy refers to the needs of freedom, understanding, and protection;

competence refers to the needs of creation and understanding and; relatedness

refers to the needs of participation, identity and affection. These needs include

satisfiers such as self-esteem, sense of connectedness, sense of values, autonomy,

choice, sense of dedication, responsibilities, cooperation, among others, ail of which

are essential for the development of empowerment. Therefore empowerment in fact

responds to a system of interrelated fundamental human needs that improve the

quality of life of individuals and their communities; where these needs cannot be

separated and satisfied in isolation, as in the widely accepted notion of satisfaction of

human needs.

According to Max-Neef (1991, p18), human needs are few, finite, and classifiable”,

as distinct from the conventional notion of wants that are infinite and insatiable. He

also daims that human needs are common across ail human cultures and span

historical time periods. The only dimension that changes across different cultures

and times is the way in which these needs are satisfied (Max-Neef, 1991). This will

vary across cultures and is the main reason why there is such diversity among

cultures.
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Table 3. Classification of fundamental human needs with examples of their satisfiers (based on Max

Neef, 1992).

Existential
‘,,Categories Being Having Doing Interacting

Axiologii’.
(qualities) fthings) (actions) (settings)

Categories

subsistence physical and food,shelter feed,clothe, living environment,
mental health work rest,work social setting

protection care, social security, co-operate, social environment,
adaptability health systems, plan, take care dwelling
autonomy work of,help

affection respect, sense friendships, share, take cate of, privacy,
of humour, family, make ove, express intimate spaces
generosity, relationships emotions of togetherness
sensuality with nature

understanding critical literature, analyse,study,meditate schools,families
capacity, teachers, policies investigate, universities,
curiosity, intuition educational communities,

participation receptiveness, responsibilities, cooperate, associations,
dedication, duties, work, dissent, express parties, churches,
sense of humour rights opinion neighbourhoods

leisure imagination, games, parties, day-dream, landscapes,
tranquillity peace of mmd remember, intimate spaces,
spontaneity relax, have fun places to be alone

creation imagination, abilities, skills, invent, build, spaces for
boldness, work, design, work, expression,
inventiveness, techniques compose, wotkshops,
curiosity interpret audiences

identity sense of language, get to know places one
belonging, self- religions, work, oneseif, grow, belongs to,
esteem, customs, commit oneself everyday
consistency values, norms settings

freedom autonomy, equal rights dissent, choose, anywhere
passion, self-esteem, run risks,develop
open-mindedness awareness

Max-Neef classified fine fundamental human needs based on axiology (values)

where their satisfiers are specified according to existential categories (being, doing,

having and interacting). He organizes the basic human needs as: (1) subsistence; (2)

protection; (3) affection; (4) understanding; (5) participation; (6) recreation (in the

sense of leisure, time to reflect, or idleness); (7) creation; (8) identity; and (9)
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freedom (1991). He daims that the fine categories must be satisfied in order to

achieve human weII-being. When one of the needs is not met, then this indicates a

sense cf ‘poverty’ for an individual.

Individual needs satisfied by individual consumption acts are of littie importance; it is

the system of needs affected by a minimum amount of satisfiers that is of relevance

to this characterization of human needs. He daims these needs are interrelated and

behave as a system; each of the values and their existential categorizations

represent a complex web defining human well-being (Max-Neef, 1991). This means

that when one need is affected one or more other needs may likely be affected. Max

Neef (1991) refers to these as trans-disciplinary since the needs, which are based on

values, require existential categorizations to help define the satisfiers, and in turn the

satisfiers refer to various disciplines for their identification.

For example, food and shelter are not considered as needs according to Max-Neef,

but as satisfiers for the basic need of subsistence. Some satisfiers may satisfy

several needs. For example, bottled milk may satisfy the need of subsistence for a

baby, whereas breast-milk will simultaneously satisfy the needs of subsistence,

protection, affection, understanding, participation, recreation, identity and freedom.

This mode! is radically different from the model used by traditional economics. In

traditional economics, needs are deait with individually, without being conscious of

the fact some types of satisfiers can actually be violators of other needs; for

example, formai democracy, which is supposed to meet the need for participation

often dis-empowers and alienates; the arms race, while satisfying the need for

protection, in fact destroys the basic needs of subsistence, participation, affection

and freedom (Max-Neef, 1991).

According to Jackson (2004), needs such as development and belonging are

necessary to a healthy social functioning just as sustenance and protection are

essential for proper physiological functioning. Therefore when translated into Max

Neef’s categorization, healthy social functioning can be attained through needs of

creation, understanding, participation, identity and freedom. It is not only one need

that is affected for a heaithy social functioning, but instead a system of needs that act
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as a subsystem related to the notion of quality of life, and in this case the quality of

life for a society as well.

In contrast, Masiow’s (1970) hierarchy of needs is categorized within a pyramidal

structure, where some needs take precedence over others. According to Maslow’s

hierarchy of needs, the basic concept is that the higher needs in this hierarchy only

become accessible once ail the needs that are lower in the hierarchy are sufficiently

satisfied (Figure 3). This hierarchical constraint in accessing higher needs is difficult

to apply in reality. It is unreasonable that individuals who have not, for example,

satisfied their esteem needs cannot access their cognitive or self-actualization

needs, since these needs are not yet accessible. In the Maslow perspective, a

person who may have not yet achieved some levei of esteem will not seek to better

his situation through self actualization. By seeking to define human needs within

such a hierarchy, anomalies cannot be ignored nor forced to work within a simplifying

model. In reality self-actualization and an increase in self-esteem often occur

simultaneously. It is more reasonable to accept the fact that human needs are

dependant with one another and are in fact, interrelated. Then humans can work on

improving different areas of their lives simuitaneously.

-D
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_________________
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0

___________________________
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belongingness and love needs
C
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safetyneeds

___

physological needs

transcendance

/ self-actualization

/
esteem needs

Figure 3: Maslow’s hierarchy ofneeds (based on Maslow, 7970).
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So according to Maslow’s hierarchy of needs, it would be impossible to become

empowered because the needs necessary for this human developmental process lie

on various hierarchical levels and therefore cannot be accessed simultaneously. This

is problematic since empowerment is achievable to humans, yet flot achievable

using this model. This illustrates that Maslow’s hierarchy of needs is insufficient for

developing the idea of empowerment since this anomaly cannot be ignored. In

contrast, Max-Neef’s representation cf fundamental human needs adequately

addresses the human development process of empowerment because the needs

necessary for satisfying its characteristics are accessible simultaneously (Table 4).

Table 4: A compaîison between Max-Neef’s and Maslow’s definition of human needs for achieving

empowerment.

Empowerment Max-Neef Maslow
Characteristics Fundamental Human Hierarchy of Needs

Needs
Autonomy Freedom, Understanding Seif-actualization (pari cf growth

needs, level 7)

Competence Creation, Understanding Need-to-know and undetstand (part
cf growth needs, level 5)

Relatedness Participation, Identity Belongingness and love needs (part
of deficiency needs, level 3)

Therefore, it seems that the need to contribute towards a society’s improvement,

whethet on an environmental, cultural, social, or economic level, is intrinsic to human

nature. In this perspective then the notion of empowerment is pertinent since such a

human condition can effect social change through autonomy, acquired competences

and participation.

1.3.4. Design as a Vehicle for Improving Quality of Life

Without empowerment individuals will not feel the need to participate because of

their feelings of helplessness and inadequacy. Without a sense of empowerment

individuals will flot feel that they are capable of effecting change since they will not

feel that they are competent enough to provoke the changes within their environment

that could improve their living conditions. According to Sclove,
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“Insofar as participatory design resuits in technologies or services that go on

to help constitute the agenda for a democra tic politics of technology, then

RD&D can also embody that special dignity that attends helping consciously

to evolve one’s society’s structural form” (1995, p.182).

A feeling cf empowerment then wiII enable actors to conttibute to decisions through a

participatory approach and therefore they will net feel they are victims cf innovation

or technological progress; instead they will feel empowered because they will be part

cf a solution. Responsible citizens being empowered are willing and capable of

involvement and therefore in defining solutions or alternatives to existing situations in

order to improve their quality cf life and that cf their ccmmunity. This activity can be

largely perceived as design according to several authors (Papanek, 1985; Simon,

1996; Levy, frcm De Ccninck, 2005). The acticn cf planning with the intent cf

improving an existing situaticn, acccrding te Herbert A. Simon (1996) is ccnsidered

as design. He defines design as:

“Eveîyone designs who devises courses of action aimed at changing existing

situations into preferred ones. The intellectuai activity that produces materiai

artifacts is no different fundamentally from the one that prescribes remedies

for a sick patient or the one that devises a new sales plan for a company or a

social weifare policy for a state. Design, so construecJ is the core of ail

professional training: it is the principal mark that distinguishes the professions

from the sciences. Schools of engineering, as well as schools cf architecture,

business, education, Iaw and medicine, are ail centrally concerned with the

process of design” (Simcn, 1996, p111).

There are varying definitions cf design. Papanek saw design as any planned action

with a prcjected end. According to him, aIl humans are designers. In Design for the

Reai World (Papanek, 1985) wrcte:

“AIl men are designers. Ail that we do, almost ail the time, is design, for

design is basic to ail human activity. The planning and patterning of any act

toward a desired foreseeable end constitutes a design process.” (p. 3).
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Many other prominent authors have proposed their own definition cf design.

Thetefore, before continuing, a definition cf design will be presented as a basic

framewcrk for this research. The definition that wiIl be used in the context of this

research is frem Ron Levy (Professeur Titulaire de l’Eccle de Design Industriel de

l’Université de Montréal):

“Design is the manipulation (by humans) of ail things; that is ail phenomena

(living or non-living), of ail objects, ail mechanisms, ail systems, and ail

procedures. The finality of this manipulation of things is the creation of new

concepts and experiences such that its totaiity will change the world in a

recursive way.” (liberal translation56, De Ccninck, 2005, pp. 68-69)

Levy refers te the ways in which humans are ccnstantly modifying their relaticnship

te their world through the prccess cf design. In effect designers just like engineers or

architects are initiaters cf change in and cf scciety (De Ceninck, 2005). Therefcre,

the notion cf social change is a fundamental and inherent characteristic cf design in

this ccntext. Since empewerment can be seen as a medel fer social change, then

when designers, censumers, citizens, etc. are empewered, they can therefere

centribute te change within scciety through recemmendatiens cf innevative

alternatives te existing situations and therefore changing the world in a recursive

way.

In seeking te shift into a sustainable develepment paradigm, which is ccnsidered a

social change, design can ne longer start cf at the functienality cf the preduct, but

instead starts by fulfilling human needs and searching fer innovative alternatives that

are possible when ‘thinking outside the box’ (De Leeuw, 2005). Therefere design

respends te the improvement cf quality cf life by satisfying fundamental human

needs. This shift requires as a prerequisite, a sense cf empowerment when seeking

te impreve quality cf life.

56
“Le design est la ,nantilation (pat les êtres /lu,nains de tout être, c ‘est-à-dire de tout phénomène (vivant et

non-vivant), de tout objet, tout mécanisme, tout système et toute procédure. La finalité de cette mnantpuÏation de
ces êtres est la création de concepts nouveaux et d ‘expériences nouvelles dont la totalité change le monde de
manière récursive.”
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This sense of empowerment can help individuals contribute to the identification of

problems, the needs to be fulfilled, the possible solutions and those that are

acceptable by understanding the causes 0f the problems and their consequences.

The existing design strategies, specifically LCA, help in the optimization of

environmental impacts, but there is presupposition that the knowledge of the causes

and their effects is available. This is not always possible, in particular in the domain

of design, and therefore in the case of innovation. There exist risks, unknowns, and

doubts. In this context, what can be done? This is why the precautionary principle is

significant for design. Solutions can be found by exploring alternatives early on in the

conception process. Therefore it encourages innovation, and so it responds to the

definition of design since it does not seek status quo, but is looking for “new

concepts and experiences that wil change the world in a recursive way” (Levy, from

De Coninck, 2005, pp. 68-69).

1.4. The Precautionary Principle of Sustainable Development

As was mentioned earlier, during the 1992 United Nations Conference on

Environment and Development, five agreements were endorsed by participating

nations: Agenda 27, Rio Declaration on Environment and Development, the

Statement of Forest Principles, the United Nations Framework Convention on

Climate Change, and the Convention on Biological Diversity. The Rio Declaration on

Environment and Development (UNCED, 1992) identified 27 principles that sought to

define the rights and responsibilities of nations.

In the context of sustainable development (in particular sustainable design), and the

search for solutions that can contribute to an improved quality of life by seeking the

common-good, a need to move beyond the optimization of products and services is

necessary. The precautionary principie can respond to this, since it can help guide

decisions where risks, unknowns, and doubts exist, and therefore allow the

establishment of a responsible, anticipative action. Therefore the precautionary

principle becomes a fundamental principle for sustainable design.
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14.1. Defining the Precautïonary Principle

Principle 15, the precautionary principle defined in the Rio Declaration on

Environment and Development (1992) was defined as:

‘In order to protect the environment, the precautionary approach shah be

widely applied by States according to their capabiities. Where there are

threats of serious or irreversible damage, Jack of full scientific certainty shah

flot be used as a reason for postponing cost-effective measures to pre vent

environmental degradation” (Principle 15).

Uncertainty is a prime motivating factor in the origin and application cf the

precautionaty principle. According te Harremoès et al. (2001), precaution has cften

been used in medicine and public health where the benefit cf doubt about a

diagnosis is usually given te the patient (err on the side cf caution). The applications

cf the precautionary principle with respect to environmental hazards and their

uncertainties only began to surface as a clearly and iogically expressed concept

within environmental science during the 1970’s, with the environmental movement in

Germany. The precauticnary principle originated frem the initial German formulation

Vorsorgeprinzip, which essentially translates more appropriately te ‘forward looking

caution principle’ or ‘foresight principle’.

The main element cf the principle was a general rule cf public pclicy action that was

te be used in cases cf irreversible threats te health or the environment; where

petential hazards were te be reduced befere there was a streng preof cf harm. Since

the ‘70’s, the precautionary principle has quickly beceme a part cf political agendas

and has been incorporated inte many international agreements (Harremoés et al.,

2001). The precauticnary principle has had many applications: in environmental

pelicy decisions (chemical contamination), socio-economic decisiens (fisheries -

quotas), technology issues (Y2K bug), health safety decisiens (bovine grcwth

hormone), econcmics (inflation regulatien), and physician’s patient care (physician’s

obligation te ‘first do ne harm’) (DeFur & Kaszuba, 2002). The precautionary principle

has become, in European regulatien cf science and technolegy, a general principle

fer the protection cf the health cf human beings, animaIs, plants, and the

envirenment (Tallachini, 2005).
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It is noteworthy to mention that many recent environmental crises have arisen from

the failure to act quickly to avoid unintended consequences from seemingly beneficial

technologies, and the precaution principle is seen as a way to obtain a justified

decision in future situations of uncertainty of harm. Recent social/environmental

crisis have revealed, a posteriori, the gaps that exist in preventive policies (e.g.

contaminated blood), and have therefore rendered the precautionary principle an

imperative in evaluating risks (Kourilsky, 2002). According to Harremoés (2003), the

precautionary principle is a way to formulate an approach to situations where

uncertainty beyond statistics, ignorance and indeterminacy dominate the cause

effect relationship. The precautionary approach is an integrated attempt to avoid

scientific surprises in the future.

Therefore, when environmental or health impacts may occur far into the future and

the perceived costs of preventing these hazards are large and immediate, it is

difficult to act on the side of safety in the current market based economy. To prevent

disaster requires taking action long before there is strong proof cf harm, especially if

the harm is irreversible; this approach to policy making is part of what is considered

the precautionary principle (Harremoès et al., 2001).

Therefore, the precautionary principle responds to a predicament of long-term,

invisible dangers that humanity (or the earth in general) has not yet experienced

(Harremoés et al., 2001). An example of such a case is the capacity for humans to

change the global climate by altering the chemical composition of the atmosphere

through emissions which are a result of the way consumer needs have been dealt

with in the recent past. This environmental predicament is unprecedented, just as the

political structures necessary to govern such situations (Whiteside, 2006). Two main

questions arise from this: (1) how can humans take responsibility for the

surroundings so that humanity can continue to grow; (2) how much regard should

decision makers have in deterministic approaches in policy-making? Often actions to

prevent harm are only taken after substantial proof of harm is shown. Usually at

which point it is often already too late for the action. The precautionary principle

addresses this by modifying the way decisions are made.
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By focusing on situations of scientific uncertainty where data are lacking, insufficient,

or inconclusive, the principle introduced a shift from a neutral legal attitude towards

science to a bias in favor of safety. This also had the effect of a paradigm shift from

the certainty and objectiveness of science to awareness that the legal regulation of

science involves decisions about values and interests (Tallachini, 2005). According

to Lascoumes (1996), the emergence and formalization of the precautionary principle

have revealed several shifts in our comprehension of uncertainty and risks. First,

decisions cannot be taken only with current knowledge; an attempt must be made to

project in the future any long-term effects that may appear to be probabilities of risk.

Second, the scientific model of risk assessment is no longer viable; the reality of risk

is not limited to an objective rationalization. Preventing known risks is not sufficient, it

is necessary now to integrate the notion of an acceptability of risks. Third, the

consequences in terms of attribution of responsibility demonstrate another shift. And

fourth, a shift is necessary in the management of risks and the forms of cooperation

that deal with the assumption of responsibility.

Contemporary scientific knowledge is increasingly characterized by uncertainty

because of its intrinsic incompleteness and indeterminacy in particular when making

social choices, public policy, and legal decisions (O’Riordan & Cameron, 1994, from

Tallachini, 2005). Scientific uncertainty refers to a lack of knowledge in science, the

complexity of knowledge, the unpredictability of results, and the random character of

predictions. This leads to a condition where regulatory science cannot take a

position; therefore science produces partially diverging results. This is flot the case of

a known risk, where the data associated with the risk is consistent among experts.

There is a difference between known risks and uncertainty (Tallachini, 2005):

1. In decisions under the conditions of risk, the main variables are known, and

their respective probabilities of different outcomes can be quantified. This

type of risk is addressed using a preventive approach.

2. In decisions under the condition of uncertainty, even if the main variables

are known, their probabilities are flot known. This type of condition is

addressed using a precautioflary approach.
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The precautionary principle is based in an anticipatory, preventive action in the face

of uncertainty. Thete are four components to this principle (Kriebel et aI., 2001): (1)

taking preventive action in the face of uncertainty; (2) shifting the burden of proof to

the proponents of the activity; (3) exploring a wide range of alternatives to possible

harmful actions; and (4) increasing public participation in decision making

In essence, the precautionary principle will minimize the ambiguity that is inherent in

the management of risks, particularly potential risks. An example 0f the use of the

precautionary principle will illustrate the four components that comprise it. This

example is from Kriebel et aI. (2001). During the takeoif of flight, passengers are

asked to flot use any electronic devices, and to not use their cell phones at any time

during the flight. A study commissioned by the FAA (US. Federal Aviation

Administration) failed to find any evidence of this interference with electronic devices

and celi phones. However, the FAA ruled that the ban of these devices would

continue to take place. This illustrates the first component of the precautionary

principle; taking preventive action in the face of uncertainty. The second component

of the precautionary principle refers to the burden of proof; and here it is clear that

those who change the ban will have the responsibility of showing that this change will

not cause unreasonable risk. In this particular case, this is why the ban was not

removed. The risk of removing the ban, which was the risk of an airplane crash, was

too great. This is why in-flight phones were introduced, to satisfy the need of using a

phone during a flight. This illustrates the third component of the precautionary

principle; exploring a wide range of alternatives to possible harmful actions. A search

for an alternative safer solution took place, and the safer solution was found. The

precautionary principle therefore provides an encompassing framework that ties

environmental sciences and public health.

According to Tallachini (2005), the relationship between science and society has

moved into a situation where uncertain knowledge is the rule. A more general

framework for a democratic governance of science s necessary. In a democratic

society, science may still have an authoritative voice, but it cannot have the ultimate

word on decisions that only the broader society may make. Therefore, the current

precautionary model of scientific regulation needs to be informed by an extended

participatory model of the relationship between science and society. In essence then,
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the precautionary principle has revealed several issues that relate te the assessment

and management cf risk and uncertainty that must be balanced within the scientific

and social democratic realms. The precautionary principle elicits fundamentai

questions about the basic nature of good governance. According to Whiteside

(2006):

‘(...) the precautionary principle encourages individuals and states te think cf

themselves flot only as competitive, self-interest-maximizing consumers (as

in the liberal mode!), but as citizens whose vigilance protects common good’

(p. 87).

1.4.2. Critïcisms of the Precautionary Principle

The probiem with uncertainty is that it has the capacity te both paralyze and

stimulate a situation. When it Ieads to paralysis, this often is manifested in the form

of inaction from the fear that the consequences may be disastrous. However,

uncertainty can aise stimulate situations, in which case, the stakes are defined and a

strategy is conceived (Morin, 2004). it is important then te consider the criticisms of

the precautionary principie.

Varying perspectives cf the precautionary principie range from the unwarranted veto

power cf environmental extremists, te the capabiiity for lobby groups te promote

trade protectionism. One version of the precautionary principie is extremeiy prudent

(may Iead to project paralyses); whiie another version allows a product on the market

that may have negative effects; and there are aise multiple moderate versions

(versions that lie somewhere in the middie cf the other two) (Sunstein, 2005).

Opponents 0f the precautionary principie are concerned that this principle may

hinder or completely cripple innovation.

The precautionary principle does net treat the risk, but defines the activity or

measures necessary te prevent a possibility cf a risk. The precautionary principie

rests on a simple concern cf the future and this is what critics of this principle use te

try te impede this principle frem being applied; this concern is far toc ambigucus and

results in multiple interpretations. Critics feel this principle is toc easily manipulated



64

by public opinion and feel innovation would be constantly paralyzed in research since

innovation lies in a universe of risk.

Uncertainty is one of the features that provoke controversy over the issues that are

dealt with the precautionary principle. It is highly criticized by the scientific world,

saying it is an instrument used to support people’s irrational fears (Tallacchini, 2005).

Such opponents of this principle daim that scientific certainty does not exist, 50

scientific uncertainty s prevalent in aIl decision-making (Resnik, 2003). A zero risk

solution would require scientific certainty, and since this cannot exist, non-supporters

of the precautionary principle think that this principle would obliterate creativity and

innovation. According to Kriebal et aI. (2001), the most common concerns regarding

the precautionary principle are:

1. Current regulatory procedures are already precautionary.

2. The precautionary principle is not scientifically sound because it advocates

making decisions without adequate scientific justification.

3. The precautionary principle would stifle innovation if implemented, because it

would require proof of safety before being introduced.

According to Godard (2005), early but incomplete information would result in actions

that would have to deal with a wide range of potential factors, expected costs and

modifications of existing practices to many stakeholders; ail this in the absence of

having any assurance of arriving at any real benefits based on the incomplete

assessment of potential risks. Such actions would be seen as not entirely legitimate

by the stakeholders and those responsible for its implementation. Yet, without the

precautionary principle, policy measures in cases of uncertainty of harm would be

implemented in an ad hoc fashion, which would uitimately lead to confusion and

distrust among the people that run the public institutions.

According to Sunstein (2005), the precautionary principle can be criticized in three

major areas:

1. This principle would stifle innovation.
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2. Causing unintended consequences potentially wotse than the reason why the

precautionary principle was initially triggered.

3. Creating false positives’, therefore decisions to stop a technology may be

u nwa rranted.

In response to the criticism that it may stifle innovation, precaution can be a tool to

redirect innovation towards safer and cleaner practices to meet human needs in the

short and long-term perspective. Also precaution begins by clarifying the intended

purposes of the product or service system, therefore questioning its need in the first

place. And finally, some technologies and substances probably should be slowed or

blocked, after a careful review of their benefits, risks, alternatives, and overall

uncertainties. Precaution encourages this review (Whiteside, 2006).

In response to the second criticism, that it may cause unintended harm potentially

worse than the reason why the precautionary principle was initially triggered,

precaution allows the exploration and implementation of a wide range of preventive

options; it also includes a broad range of perspectives in decision-making ptocesses;

using both a multi-disciplinary scientific lens and a systems perspective to examine

risks before and after interventions take place. A precautionary approach includes

the development of methods to monitor interventions for early signaIs of a problem

(Whiteside, 2006).

In response to the last widely held criticism, that it may encourage false positives’, it

has been argued that precaution amounts to increasing the sensitivity of the

screening tests for environmental hazards. However, precaution does not mean only

more-sensitive tests; it also means linking risk evaluation to alternatives

assessments and more democratic discussions of social needs and goals

(Whiteside, 2006).

Sunstein (2002) has trouble admitting that there are situations where an incomplete

set of data, and thetefore uncertainty of harm actually exist. The precautionary

principle is for cases where risks are not clearly understood, and therefore a course

of action necessitates. Sunstein (2002) suggests that aIl risks can be calculated

using a cost-benefit approach; as if aIl risks were clear enough to be calculated.
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Then what course of action can be taken when the risks are not clearly understood

and therefore not deterministic? In his later book, Laws of Fear (2005), Sunstein

approaches the precautionary principle as a principle in which normative methods of

decision making must prevail, therefore he daims this principle becomes inoperable.

A normative method s a prescriptive approach that is impartial. It is based on

already knowing what is acceptable and taking actions based on achieving this level

of acceptability. Therefore, normative methods of decision making alone cannot

prevail with a precautionary principle since the inherent uncertainty in such a

situation cannot allow decision makers to envision a situation that may be optimized,

but rather it requires the adoption of exploratory methods to solving such situations.

This is why a completely normative approach is inconsistent with the precautionary

principle. However, having said that, it may still be necessary to adopt normative

processes when evaluating alternative solutions. Yet adopt non-normative (or

adaptive and flexible) norms as a point of departure.

Sunstein (2005) later introduced a ‘reconstruction’ of the precautionary principle,

calling it the Anti-Catastrophe principle. He daims that this new principle can be

adopted when citizens face “catastrophic risks where probabiities cannot be

assigned’ (Sunstein, 2005, pp 109). He builds this new principle based on three

dimensions of the original precautionary principle which he criticizes. The three

dimensions are: catastrophic risks, irreversible harms, and margins of safety.

Sunstein (2005) in fact acknowledges that the 1 992 version in the Rio Declaration

on Environment and Development (UNCED) of the precautionary principle is

unobjectionable since it is a weak definition of this principle; he uses a more rigid

definition of this principle in his original critique.

The precautionary principle as defined by law is not a general ‘abstaining rule’ or a

rule imposing a rupture with reasonable foundations of public action (Godard, 2005).

It encourages decision makers to acquire an early understanding of potential

hazards, but it does not say that abstaining should occur every time a hazard cannot

“In order to protect the environment, the precautionary approach shah be widely apphied by States according to
their capabihities. Where there are threats of serious or irreversible damage, lack of full scientific certainty shall
flot be used as a reason for postponing cost-effective measures to prevent environmental degradation” (Principle
15, Rio Declaration on Environment and Development, 1992).
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be demonstrated flot to exist. Absolute avoidance of risk may be an appropriate

attitude in some cases but does not represent a general course of action for the

precautionary principle (Godard, 2005). The precautionary principle encourages a

scientific comprehension of potential risks, where possible with a democratic

decision process (implying a system of governance) to arrive at a precautionary

policy. It encourages innovation since when such a situation is identified, a

requirement of action ensues, and innovative solutions must be identified, evaluated

and finally implemented.

1.4.3. Limitations of a Deterministic Approach

There is no absolute certainty associated with assessing environmental harmfulness

because of the way in which experiments are conducted. It is not possible to verify

the universality or certainty of a hypothesis in an open space because it is not

possible to cover ail circumstances; therefore environmental acceptance can only be

demonstrated by induction and circumstance (Harremoés, 2003).

The current approaches used by scientists to conduct their research make it difficult

to set precautionary policy, because traditionally, these approaches emphasise

independent effects of chemicals and not the interaction of them (Kriebal et al.,

2001). This isolated systems approach is limiting, because the real world does not

behave in this way, and therefore will not reflect the complexity of reality. In the real

world, for example, a particular suspect toxic element of PVC (Polyvinyl chloride)

cannot be isolated during toxicity testing since when a child is using a toy made of

such a material the chemical that is suspect will not be isolated, but will be

embedded within the material, and within an environment. This is critical in the

analysis of the potential risks of any material. Studying interactions of chemicals is

far more complex than studying isolated chemicals since there are several variables

to understand simultaneously instead of the single one variable.

According to Harremoés (2003), in natural science, the likelihood of false positive

(declared harmful when in fact it is not) is small. This is a problem since it is more

likely in natural sciences to ignore a threat than to accept an uncertainty. There is a

clash in beliefs between natural sciences and the regulation of substances that may
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be harmful. In environmental and health regulation, the level of proof or suspicion as

a basis for action must depend on the issue; in other words there cannot be a

universal threshold; each situation has to be assessed separately. Historically, in

natural sciences, it has been axiomatically assumed that there is a unique

relationship between action taken and the effects in the environment or human

health. However in the last century, a realization that there exist both inherent and

practical uncertainties associated with this relationship has emerged. There are

various levels of certainty. Table 5 identifies some levels of certainty. This is not an

exhaustive list, but illustrates the difticulty involved in such a classification because

uncertainty can also be classified using various other characteristics such as

coherence, simplicity etc.

Table 5: Classification of levels ofcertainty (based on Harremobs, 2003).

Level of Certainty Description

Determinism Rare but ideal

Risk A rational approach to describing variation

Uncertainty This can be expressed statistically and incorporated in risk analysis

lndeterminacy Chaotic properties make predictions impossible — too many parameters

Ignorance Do not know essential functional relationship

In a deterministic approach, risks are not distinguished by their level of certainty but

by their probability using various stochastic methods (Harremoés, 2003). In fact, in a

deterministic approach uncertainty58 is simply recognized as another type of risk.

Therefore a deterministic approach to decision making has rendered decision

making in situations where there exists a certainty of uncertainty, problematic.

Decisions must still be taken and justified, and as a result, there is incapacity to

arrive at a justifiable decision that considers the common-good; which is a

fundamental criterion for sustainable development.

A realization that a deterministic approach is inadequate in justifying decisions based

on uncertainty of risk is fundamental because in such situations, the data is

58
Bayesian probabilistic methods are used in a deterministic approach for deating with uncertainty. This is

sometimes referred to as subjective probabilistic methods (Dupuis & Grinbaum, 2005).
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diverging; in other words it is incoherent among the experts. When this condition

arises, then how are these disjointed expert opinions resolved? WiIl stochastic

methods be sufficient in determining a course of action? Is it better to take a course

of action that is precisely wrong based on probability, or one that is approximately

right based on a consideration of the common-good? Does this imply a consideration

of values in defining a course of action?

These questions are pertinent in seeking to understand how decisions are best taken

in cases of precaution. The main problem with the precautionary principle is that

issues associated with this principle lie outside the epistemological awareness of the

average scientist. There needs not only an appreciation of uncertainty but an

appreciation of fundamental values as well, in justifying decisions with respect to this

principle.

1.4.4. How can Precaution be used in a Decision Process?

Making decisions based on the precautionary principle cannot be based solely on a

risk analysis procedure since the lack of data renders this approach problematic.

There are several alternatives to approaching the precautionary principle that will

encourage innovation. The two main perspectives for the implementation of the

precautionary principle in an effort to support the decision making process are a risk

analysis approach and a social heuristic approach. Godard (2005) daims that the

analytical tools of the economic risk analysis approach can provide useful insight on

key contentious issues that would help in the implementation of the precautionary

principle as a social norm.

Table 6 shows some of the differences and similarities between the two approaches

based on Godard (2005). This table will also help to understand the fundamental

differences between a precautionary approach and a preventive approach to

decision making in situations of uncertainty of harm. Godard (2005) uses a risk

analysis approach framed in a Bayesian (statistical) framework to estimate the risk of

harm; it is a rational method which provides some level of credibility to the argument

for precaution. However, he defines this rational approach to precaution as “more

prevention in the short run” (p. 5). In this approach, Godard does not distinguish
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between risk and uncertainty; therefore his definition of the precautionary principle

implemented in this manner responds more appropriately to the prevention principle.

A precautionary approach is invariably based on ethical considerations because of

its lack of quantifiable data, which is doser to the social heuristic approach he

describes. A preventive apptoach is based on measurable and quantifiable data,

which is doser to the rational risk analysis approach he proposes.

Table 6: A comparison between a risk analysis and a social heuristic implementation of the

precautionwy principle (based on Godard, 2005, pp. 2-30).

Risk analysis approach Heuristic social approach

Analytical/rational modes of decision making Tactic/strategic modes of decision making

Does flot distinguish between risk and Distinguishes between risk (preventive approach)
uncertainty, but recognises a risky context and uncertainty (precautionary approach)
where information necessitates improvement

Subjective probabilities within a statistical Defines a public direction for collective decisions
framework informing individual decisions regarding collective risks

Decision makers exposed to unique objective Decision makers faced with multiple contrasted
expert vision expert visions

Contributes to the establishment of further Used as a protection against limits from traditional
scientific developments scientific methods — encourages innovation

Further knowledge a requirement for the Further knowledge not a requirement for the
justification of action — short term solution based justification of immediate action — action must be
on stronger preventive action taken in spite of uncertainty

Is a provisional means of managing the wait by Is focused on early prevention because of the
scientific progress threats of irreversible an non-substitutable losses

lrreversibility effect is an amplifying factor lrreversibility effect is a major trigger

Godard (2005) attempts to gain an in-depth understanding of the complexity that the

precautionary principle introduces in the decision making process. He does this by

finding relationships between the formai approaches of risk analysis with the

reasoned social heuristic concepts that are recognized in Europe. Although the

economic risk analysis theories are relatively independent on one hand, the social

heuristic concepts that are reasoned can be used for interpreting new social norms

within a precautionary attitude. There could be great benefits from cross-fertilization
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of these two perspectives. The complexity is that the language’ that each side

speaks is different, and therefore a fusing, merging, or mapping of ideas would

benefit the implementation of the precautionary principle.

The complementary approaches for the implementation of the precautionary principle

based on Godard (2005) can provide a basic level of distinction between a

precautionary approach and a preventive approach for situations of uncertainty of

risk of harm. These complementary approaches can be similarly mapped onto a

solution based approach, such as the sufficiency’ approach proposed by Princen

(2005) for precaution; and problem optimization approach, such as an efficiency

approach for prevention. Tickner and Geiser (2004) daim that to achieve more

sustainability, the focus needs to be placed on solutions based policy.

Most of the work done in environmental policy focuses on the investigations of the

problems and their optimization at the expense of investigations of new or alternate

solutions; a shift from problem-based to solution-based is necessary. What this

signifies is that the problem-based approach is problematic because in this approach

the variables and their values must be known in advance in order to arrive at an

optimized solution. However, in the case of precaution, fundamental uncertainties

exist and therefore the problem-based approach becomes very difficult, in fact it is

not possible to solve in this way. Therefore a solution-based approach to seeking

solutions is more appropriate; this means that the problem is a construct, and that it

becomes necessary to allow an emergence of the values that characterize the 11m its

of the problem (De Coninck, 1997). This approach redirects environmental science

and policy debates from describing problems to identifying solutions; an alternative

assessment process.

The role of the precautionary principle in stimulating a search for alternatives to

prevent harm has been introduced in relatively few interpretations of the principle.

The most appropriate and effective form of implementing precaution is through a

conviction for a search of alternatives to avoid potential harm. Options analysis is a

central aspect of decision theory (Tickner & Geiser, 2004). A collective and

interdisciplinary approach is recommended for a more comprehensive solution. The
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following are the general steps invclved in an alternative assessment approach; this

is an iterative process (Tickner & Geiser, 2004):

• examination/understanding cf impacts and purpose cf the activity;

• identification of a wide range of alternatives;

• comparative ana lysis of alternatives;

• alternative selection — including no action.

Assessing alternatives does not eliminate the need to assess risks, because

comparisons and sometimes permissible exposures are the best alternative, but this

risk assessment will be done through a multi-criteria approach, such as a LCA. In a

precautionary ccntext, approaches such as LCA, used to assist decision makers in a

decision making process, are inadequate on their own because (1) cf the inherent

lack cf data; and (2) because their sccpe is toc limiting. Therefore in situations cf

uncertainty cf harm, alternative decision making methcds are necessary. These new

methods will include existing multi-criteria apprcaches to understand the problem

within a particular sccpe, but must be ccmplemented using public participatory

methcds (Tickner & Geiser, 2004). A public participation will allow a comprehension

cf the unresclved issues among participants that is net possible through a risk

assessment alone. Tickner and Geiser (2004) propose the following to justify the use

cf an alternative assessment apprcach:

• focuses on solutions rather than problems;

• stimulates innovation and prevention;

• multi-risk reduction;

• greater public participation and burden shifting.

Several authors have advccated public participation when searching for a wider

range cf solutions (Sclove, 1999; Maclagan, 1999; Kriebel et al., 2001; Harremoés,

2003; Tickner & Geiser, 2004; Droz & Lavigne, 2006). The alternative assessment

process shculd be a public process. Therefcre a participative approach should

encourage the participation cf varicus actcrs including non-scientific individuals that

may be affected by the propcsed scenaric; and where decisions are made in a

participatory democratic forum (Sclcve, 1995).
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1.4.5. The Need for a WeII-Defined Procedure for the Decision Process

In the face of risks, the public wants the assurance that ail has been done to

minimize a risk. This can be done only if proof of ‘valid and efficient’ steps or

procedures to minimize the risk are available. When the ‘reality’ of a risk cannot be

established, it is the rigor in the procedures that compensates for the uncertainty and

becomes the defining parameter in such a situation (Kourilsky, 2002). It is therefore

fundamentai that the decisions and procedures used to establish potential risks are

explicit and well-defined. This will also avoid the situation where there is an indefinite

interrogation of the final decision, since the analysis procedure is clear and rigorous

in its execution plan; there is no misconception as to how the decision was made.

Several authors have developed checklists that help support the precautionary

principle in its task to improve the quality, availability, utilisation, and processing of

information in the establishing of public policy on environment and health issues.

However, these checklists will not eliminate the dilemma of making the decision —

decisions must still be made under circumstances of uncertainty. Kouriisky (2002)

has proposed a iist of 10 ‘commandments’ which he suggests is used as a basis for

the decision and policy making process based on the precautionary principle:

1. Has the risk been defined, analyzed, evaluated and graduated?

2. Have the consequences of different options been compared?

3. Has an economical analysis been carried out in preparation for the decision?

4. Has the risk analysis work been managed independently?

5. Has a research program been planned in the case of uncertainty?

6. Is the considered decision reviewable and is the solution reversible?

7. Is the solution proportional to the potential risk?

8. Are the decision routes and security measures appropriate, coherent,

efficient, and reliable?

9. Is transparency assured through traceability and labelling?

10. Is the public well informed?

Harremoés et aI. (2001, p193) have established a list of 12 items that may be used

to help in the policy making process that is based on the precautionary principle. This
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list is teferred to as ‘late lessons’ from case studies that have been reviewed from

the past century:

1. Acknowledge and respond to ignorance, as well as uncertainty and risk, in

technology appraisal and public policy making.

2. Provide adequate long-term environmental and health monitoring and

research into early warnings.

3. ldentify and work to reduce ‘blind spots’ and gaps in scientific knowledge.

4. ldentify and reduce interdisciplinary obstacles to learning.

5. Ensure that real world conditions are adequately accounted for in regulatory

appra isa I.

6. Systematically sctutinise the claimed justifications and benefits alongside the

potential risks.

7. Evaluate a range of alternative options for meeting needs alongside the

option under appraisal, and promote more robust, diverse and adaptable

technologies so as to minimise costs of surprises and maximise the benefits

of innovation.

8. Ensure use of ‘lay’ and local knowledge, as well as relevant specialist

expertise in the appraisal.

9. Take full account of the assumptions and values of different social groups.

10. Maintain the regulatory independence of interested parties while retaining an

inclusive approach to information and opinion gathering.

11. ldentify and reduce institutional obstacles to learning and action.

12. Avoid ‘paralysis by analysis’ by acting to reduce potential harm when there

are reasonable g rounds for concern.

These checklists illustrate the importance of rigour in the procedure of decision

making to help minimize costs related to unpleasant future surprises, and to achieve

a better balance between technological innovations and possible hazards to people

and their environments.

1.4.6. Main Elements to Consider with the Precautionary Principle

The main purpose of this principle is to support decisions in situations of potential

catastrophic harm. Yet many questions arise as a result of attempting to formulate
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such decisions. It is important to note that there are varying levels cf the

precautionary principle: meaning that some definitions of this principle are very strict

and some are very loose. According to several authors, to arrive at a decision that is

just and considers the common good, the four following considerations are

indispensable (Lascoumes, 1996; Ewald, 1996; Raffensperger & Tickner, 1999;

Kourilsky, 2000, 2002; Harremoès et al., 2001; Kriebel et al., 2001; Tickner &

Raffensperger, 2002; Harremoés, 2003; Tickner & Geiser, 2004; Godard, 2005;

Sunstein, 2005; Whiteside, 2006).

1. What is the level ofthe certainty of knowledge? How plausible is the

perceived danger?

o Is the knowledge determinist, a known risk with an available

probability, a case of uncertainty where the probability is unknown,

indeterminate, or simply a case of ignorance?

o Is the available knowledge on the perceived harm coherent among

experts? Is the knowledge precise?

2. What is the level of perceived danger or harm?

o What is the probability of the perceived harm, if available?

o Is the perceived harm catastrophic, irreversible, non-substitutable,

socially unacceptable, irreparable, or in fact, what are the rights of

future generations, etc?

o If there are several elements that describe the perceived danger (for

example, socially unacceptable and irreparable) how can these

elements be prioritized? Does a weighting system need to be

defined? If yes, how?

3. What is the measure taken?

o Should the measure taken be based on strict laws, should it be based

on norms, will the measure be a simple follow-up, etc?

4. Are the proposed solutions (actions) proportional to the perceived harm?

o Will this evaluation be based on economic criteria? Will it be based on

social criteria? What does proportional mean in this context, in

particular if the level of knowledge is very low? Is it acceptable to

suspend the precautionary measure? Etc.
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However, in defining each of these elements for arriving at a decision, it is essential

to begin the deliberation by defining how strict a definition of precaution is acceptable

to use for the given situation. In defining these elements of the precautionary

principle, then the level cf severity of the precautionary principle will have to be

specified otherwise some of the above considerations may be difficult to resolve.

It can be seen from the above considerations that the task of defining each of these

elements is non-trivial. In fact, it is an immense task of reflection. In order to arrive at

an action or decision, a definition of the precautionary principle and the reflection of

each cf these elements is essential. This is why a public participation in such cases

is fundamental. Without public participation, it may not be possible to arrive at a

decision because the validity’ of the measure taken for the particular context cannot

be easily assessed in isolation. This is one reason why the establishment of a

system of governance for such decision making is significant.

A precautionary approach requires a complex judgment that is quite different from a

risk assessment. This is because a precautionary approach does not profess to be

able to quantify risks, since it cannot. Instead it seeks to search for alternatives; it

does flot seek to define an acceptable level of risk as in the case of a preventive

approach. However, when alternatives are assessed, they must be evaluated to

ensure that they do flot cause more harm than the perceived harm of the original

precautionary situation. This is why the levels of certainty of knowledge and the

levels of perceived risk must be established. It is not for the purposes of defining

levels of acceptability (as in a normative approach), more as a way to establish order

in the thought process; to uncover what stakeholders perceive as acceptable would

be established in a process of deliberation.

1.5. The Precautionary Principle for Design

A definition of design adopted by this research is that of Ron Levy (De Coninck,

2005, pp. 68-69), because it defines the designer as a type of social actor. This is a

very appropriate definition because through the solutions that designers make

available to the world, they have the capacity to modify the way in which humans
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conduct their day-to-day lives. In fact, what would design represent if it is not an

activity that can contribute to the improvement of quality of life?

A hypothesis that is prevalent throughout this research is that if designers can

redefine the rapport that individuais have with the world (based on Levy), then

design, through the exploration of alternative solutions to everyday design problems,

can contribute to sustainable development. One way that this may be achieved is

through the way that decisions are made. When decisions are based on the notion of

precaution, SO that the uncertainty of harm to society or the environment can be

avoided, then such solutions are more likely to contribute to sustainability than if

decisions were made in, at best, using only a preventive approach, or at worst, in an

ad hoc manner. This research explores how design can contribute to the

development of an improved rapport with the world, through the creation of ethical

solutions based on the precautionary principle.

1.5.1. Definïng the Precautionary Principle for Design

The definition of the precautionary principle identified by the Rio Declaration on

Environment and Development (1992) is a general widely accepted version. The

definition of the precautionary principle in a general context can be defined as: a

principle that tries to guide development in the absence of certitude and in the

presence of potential risks, and therefore allows the establishment of a responsible,

anticipative action.

In this section a definition of this principle specifically for design practice will be

introduced. Philippe Schiesser (Vigneron, Patingre & Schiesser, 2003), has

identified four sustainable principles specifically for design practice: responsibility,

solidarity, precaution, and participation. These four interrelated principles are

fundamental for the implementation of sustainable development. According to

Schiesser (Vigneron, Patingre & Schiesser, 2003, pp. 178-179), these principles are

defined as the following (liberal translation):
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Preca ution

“This principle was first introduced in Germany, and can be used in pataud to

several other eco-conception tools that employ a preventative approach. This

mode of action goes beyond a life cycle analysis thinking; an approach that

evaluates the environmental impacts of the inputs and outp uts of a product

system during the course of its life cycle. A precautionary approach requires

an approach that is refiective, exploratory, and prudent. The identification of

a real or potential risk does not arise as a resuit of a life cycle analysis, and

therefore eco-conception norms recommend that the precautionary principle

is applied whenjustifying the choice of impacts.”

Solidarity

“This principle seeks to achieve a common good. It asserts that achieving

eco-efficiency at an international level as well as an equitable exchange

among economic actors is fundamental to achieving sustainabiity through

design practice.”

Participation

This principle seeks to achieve sustainability in design practice by

encouraging dialogue within a stakeholder engagement process. This will

allow the emergence of various solutions as a result of debates or

deliberations regarding contentious issues. This principle also encourages

the access to documentation for public consumption so that information is

made avallable within society.”

Responsibility

This principle seeks to ensure a shared responsibiity towards sustainabiity

through the use of tools such as traceability (for transparency) or Life Cycle

Assessment (to understand the impacts of products). This principle also

advocates a preventive approach to design using avallable tools.”

The definition of the precautionary principle based on Schiesser (from Vigneron

Patingre & Schiesser, 2003) is pertinent for design because in conjunction with the

other three principles he has defined for design practice, it becomes significantly
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more operational when compared with the definition provided by the Rio Declaration

on Environment and Development; it provides a basis for a preliminary

implementation of this principle for design practice. His definition of the precautionary

principle requires a reflection on possible solutions in an exploratory way, when

faced with situations of potential danger. Therefore questions emerging from this are:

What will guide stakeholders (designers, producers, consumers, citizens, decision

makers) in defining actions for situations that present potential dangers? How will

reflective and exploratory methods be manifested 50 that proposed solutions are just

and consider the common-good?

Figure 4, illustrates the four interrelated principles that Schiesser (from Vigneron,

Patingre & Schiesser, 2003) has defined for design practice. These four principles

cannot be separated or used in isolation in a context of sustainable design. Any one

of them in isolation will not allow a sustainable design mode to emerge from the

current mode of design. They are inter-related because the Principle of Precaution

(reflection, exploration, and prudence) requires some level of dialogue and public

knowledge (which is defined in the Principle of Participation) and this can only be

done with the knowledge acquired by measurable tools such as an environmental

impact assessment tool and traceability measutes (which is defined in the Principle

cf Responsibility). In addition, none of this is possible without an equitable (fait and

just) exchange among actors (defined within the Principle of Solidarity).

Therefore, these principles, outlining the foundation of sustainable design are closely

related; they make up a system of principles for sustainable design practice. Each

one of these principles is dependant on the other to achieve a mode of design that is

sustainable. Philippe Scheisser identifies LCA as a cote responsibility for the

designer, however tecommends that precautionary methods are used to justify

decisions in situations of potential harm, since these cannot be identified as a result

of an LCA (Scheisser, from Vigneron Patingre & Schiesser, 2003).
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When using the precautionary principle for design, as defined by Scheisser, a

prudent approach towards the search for innovative solutions is adopted. A

precautionary approach does flot seek to prescribe a solution through optimization,

but instead seeks to reveal the risks of the situation in order to search for

alternatives. This is done by considering new approaches for improving the quality of

life of individuals and their societies. In a precautionary attitude the solutions are

sought by conceptualizing new lifestyles, and not by only designing a more eco

efficient product or service. This is because it is at this early phase of

conceptualization that the questioning of current potentially harmful consumption

habits may be questioned. As a result, the idea of social acceptability of both, the

potential dangers imposed and of the alternative scenarios proposed, becomes a

major factor in the success for finding resolutions. So a system of governance that

can provide the infrastructure for such deliberation is imperative for sustainable

What are the values in
this approach to design?

Prudence in tise race
o potentiel deis?er

documentation

Assessment
{such as LCA)

Figure 4: System of sustainable development principles for design practice (based on Schiesser from

Vigneron Patingre & Schiesser 2003). © Cucuzzella, C., 2007

design.
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1.5.2. Benefits of a Precautionary Approach for Design

Existing eco-design tools, although very useful in assessing and helping to reduce

environmental impacts for a product or service system, are no longer sufficient on

their own, because they limit the point of view of the problem to the product or

service in question and therefore evade the more global perspective of the impacts.

This is because the long-term, global, invisible effects of technological innovations

on society and the environment require global consideration and cooperation.

Therefore, nature and society cannot be analyzed only through a cause-effect

perspective because of the existence of emerging phenomenon in technological,

social, political, or environmental innovations (which means that uncertainties in

discoveries can no longer be ignored). In fact, in the context of sustainable

development, an acceptance of uncertainty and diversity of values is inescapable.

Deterministic, rational methods (such as LCA) are often advantageous in economic

and risk analysis and provide justifications for final decisions. However, this is where

the logic geared towards the benefit of the common good is not considered.

Therefore, this research is seeking to adopt a more global perspective to

environmental and social impacts using a precautionary approach, when compared

to a preventive approach. In fact, UNEP (United Nations Environmental Program)

and SETAC (the Society of Environmental Toxicology and Chemistry), under their

LCI (Life Cycle Initiative), have created in 2004, a Social Life Cycle Analysis task

force with the aim to improve social conditions. The mission of this Task Force is to

construct a set of social indicators. This work is done in a primarily socio-economic

perspective. lt is a fundamental approach in defining social indicators since socio

economic conditions provide a fundamental perspective of quality cf life.

However, with the aim of moving beyond an economic (medium term) perspective in

defining social indicators, this research is seeking to use a more global, long-term

and very long-term perspective in defining social indicators. Because such indicators

are seeking to comprehend and assess quality of life, then their establishment

cannot be made solely through a cooperation of experts, but would in fact require the

collaboration and deliberation of non-experts as well. This is because these

indicators will no longer be based only on an economic perspective but also on an

ethical framework using a precautionary approach with the aim to help establish and
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assess possible solutions to existing lifestyle problems. Table 7 represents

fundamental human needs proposed by Max-Neef (1991) which can be used as a

basis for developing such indicators. These indicators can help evaluate the values

and visions that need to be addressed when establishing and assessing solutions.

The author has highlighted the axiological and existential elements from this table

that may be pertinent for such a reflection.

Table 7: Fundamental human needs proposed by Max-Neef (7997) and their pertinence for developing

social indicators based on quality oflife.

Existential
“.Categories Being Having Doing Interacting

Axiolog...
(qualities) (things) (actions) (settings)

Categories

subsistence physical and food, shelter feed, clothe, living environment,
mental health work test, work social setting

protection care, social secunty, co-operate, social environment,
adaptability health systems, plan, take care dwelling
autonomy work 0f, help

affection respect, sense friendships, share, take care of, privacy,
ofhumour family, makelove,express intimate spaces
generosity, relationships emotions of toqetherness
sensuality with nature

understanding critical literatute, analyse, study, schools, fomilies
capacity, teachers, palicies, meditaie universities,
curiosity, intuition educationol investigate, communities,

participation receptiveness, responsibilities, cooperate, associations,
dedication, duties, work, dissent, express parties, churches,
sense 0f humour rights opinion neighbourhoods

leisure imagination, games, parties, day-dream, landscapes,
ttanquillity peace ofmind remember, intimate spaces,
spontaneity relax, have fun places to be alone

creation imagination, abifities, skills, invent, build, spaces for
baldness, work, design, work. expression,
inventiveness, techniques compose, workshops,
curiosity interpret audiences

ldentlty sense of language, get to know places ace
belonging, self- religions, work, oneself grow, belongs to,
esteem, customs, commit oneseif everyday
consistency values, norms settings

freedom autonomy, equal rlghts dissent, choose, a nywhete
passion,self-esteem, run risks,develop
open-mlndedness awareness

Therefore the reflection and comprehension in a sustainable design approach entails

a social change, one where the goal is to transform current consumption habits into
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more sustainable modes of consumption. This requires a perspective based on

human lifestyles (a broader scale than product); therefore a need for assessing

impacts on a global scale emerges in a precautionary approach, where innovative

alternatives are based on the creation of new lifestyles.

As a preliminary measure of instantiating change within societies, initiatives can be

generated by governments, education systems, or media; where regulations,

incentives, courses, or information can contribute to awareness of the crisis. When

designers, producers or innovators are sensitized, they have the power to change

the way in which individuals relate to their environment. They can do this by using a

participative approach to design in an effort to search for innovative solutions. When

individuals have the information and motivation necessary to generate change, they

are empowered. A responsible citizen being empowered can help contribute to

significant social changes intended to improve quality of life. In essence then,

designers can contribute to the move towards sustainability by changing the

relationship that individuals have to their environment and society.

An approach of sufficiency (Princen, 2003) towards conception is required to move

towards sustainability since it will allow a perspective that is beyond one of efficiency.

This new perspective is necessary because beyond the optimization of products and

services (efficiency), an attitude of sufflciency will allow the emergence of solutions

that seek to satisfy the most fundamental human needs by using the least amount of

resources. Such solutions will imply a transformation of current lifestyles towards

more sustainable lifestyles; in other words, sufficiency seeks to change the

relationship that humans have with their world.

Therefore a precautionary approach will entail social innovation since it will

encourage public participation in design practice. As many authors have indicated

(Sclove, 1995; Tickner & Geiser, 2004; Whiteside, 2006; Droz & Lavigne, 2006), public

participation is essential when seeking innovative solutions to problems that have

inherent unknowns, potential risks, and doubt. However, public participation

necessitates a system of governance SO that a concrete public decision can be

reached given the various values and visions of the participants. Figure 5

demonstrates the infrastructure necessary for the shift towards sustainable design.
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In essence then, a precautionary approach encourages innovation, and 50 it

responds to the prerogative of design and in particular contributes to the

improvement ofthe weII-being of individuals and society, by proposing new concepts

and experiences that wiIl ultimately change the world in a recursive way. This in fact,

relates directly to the definition of design used in the context of this research, defined

by Levy. The precautionary principle will therefore drive innovation; this is where

design intervention can contribute to sustainability using the precautionary principle.

In essence then, the main benefits of adopting a precautionary attitude for design is

that: (1) allows an upstream approach to the conceptualizing of products and

services based on new lifestyles and not focused solely on new products; (2) the

involvement of non-experts in the development of alternative solutions renders them

more responsible as they can contribute to the improvement of the quality of their

lives and that of their communities; (3) the emergence of the responsible citizen can

have an impact on a local, regional, national, and international scale; a global citizen;

(4) responds to the notion of design according to Levy, since this will change the

world in a recursive way; and (5) it will then allow a shift from eco-design to

sustainable design because of the way in which solutions are sought.

1.5.3. Precaution as a Complement to Prevention for Design

Precaution s similar to prevention since both seek to define actions that ultimately

seek to reduce harm in situations of potential danger. Therefore, both can be

considered as frameworks in a decision making process where risks are immanent;

whether they may be potential or known. The main difference between the

prevention principle and the precautionary principle is that the prevention principle is

value-neutral, where the precaution principle requires defining an action when data is

lacking, and therefore cannot be value-neutral. So t seems that these two principles

differ significantly in their epistemological perspective59.

By understanding the differences and similarities between a preventive and a

precautionary approach, the pertinence of a precautionary approach to design as a

complement to an already existing preventive approach, may emerge. A preventive

This refers to the way in which the researcher perceives the world: this wilJ be further elaborated in section 2.1
ofthis paper.
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approach focuses on environmental and social impacts on a product or service

system. This is often based in an economic perspective so as to minimize costs

associated with the reduction of impacts. In addition, the scope of the problem is

defined by the product (albeit in a cradie-to-grave perspective). However, when

evaluating environmental or social impacts in the current global context where

impacts are experienced worldwide in a non-immediate temporality, then the

concerns and assessments can no longer be limited to a product and service system

scale, even if these are in a cradle-to-grave perspective.

In cases of risk of harm to humans or the environment, the current approach is more

reactive than proactive; in other words more preventive that precautionary. There is

no current method for arriving at decisions in cases of uncertainty of harm for

designers. Therefore limits imposed by using solely a preventive approach result in a

gap with respect to the impacts that may occur far into the future and cannot be

easily understood with existing evaluative tools. Preventive measures are pertinent

for sustainable design because they allow evaluative measures for assessing

negative impacts of product and service systems. These approaches are often cost

effective measures and therefore are necessary for product and service system

optimization. Through its multi-criteria approach, LCA aims to develop as much of a

global vision as is possible. However, because the perspective remains at the

product level and therefore short to medium term, it cannot be considered a global

approach.

In fact, even the introduction of social aspects within the LCA framework at this point

is limited in scope. Most methods that have sought to integrate social aspects remain

within a preventive approach; for example, among others, the method developed by

researchers from the University of Stuttgart, called GaBi60. This method is a

quantitative based method that uses databases as its main source of information.

Assessments are made using models that are used to compute the social impacts. In

this approach, aIl decisions are made by LCA experts, and therefore, there is no

involvement by the community in considering what an acceptable solution to the

existing social problems may be.

60 This approach was presented at the 10 International Conference on Society and Materials in Sevilla, March
2007. Barthel, L., and Pflieger J., from the University of Stuttgart presented a conference called Assessing
Sustainability - social aspects along the 1fk cycle.
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The qualitative approach to establishing or assessing indicators is often flot well

developed. There are many reasons for this, but the most common is that qualitative

measurements and assessments are very difficult to acquire and compare, and

therefore currently difficuit to use in existing methodologies. In essence however,

most assessments whether quantitative or qualitative are a result of a subjective

perspective because the level of acceptability of the quantification of a phenomenon

is a matter of a subjective interpretation (Droz and Lavigne, 2006). Besides, there

exist situations where the data necessary to quantify a phenomenon is flot available.

In such cases, there is currently no systematic way to arrive at a convincing

interpretation or assessment. This as a result, will have implications on the ways in

which decisions have to be made.

As mentioned previously, there is some research in developing social indicators

based on a qualitative approach; the UNEP/SETAC Task Force61 is currently

conducting research on social aspects based on a qualitative approach. This

research is a result of concerns based on the predominant use of a quantitative

approach for assessing social impacts, since this group has come to the realization

that a quantitative apptoach alone will result in outcomes that may not reflect the

actual problem. This is because anomalies exist in terms of the ways in which the

data can be collected for many social indicators; therefore adopting an approach that

ignores such irregularities is problematic. Also, in using a qualitative approach, a

more in-depth understanding and assessment of the social problem becomes viable.

However, even in this approach, the indicators are based on a socio-economic

perspective, which essentially remains within the expert realm.

The main reason that many indicators (social and environmental) are based on a

predominantly quantitative approach, and therefore remain within risk-analysis or

cost-benefit analysis is because this is a paradigm that many are comfortable with.

Understanding situations using conctete data is much simpler than the alternative —

a qualitative approach; since this requires human intervention for assessing the

impacts; the work is not left to the computer. These modes of analysis remain in a

short to medium term perspective because the consideration is limited to the impacts

61 This task force was initially mentioned in section 1.5.2 ofthis paper.
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based on the production of the product (cradie-to-grave), and therefore have not

considered a more global perspective.

A global perspective refers to a viewpoint that considers human consumption habits

and seeks to improve quality of life by searching for innovative ways where such

habits can be transformed to become more sustainable. Citizen participation can

greatly nourish such a process because of their views of well-being and their creative

insights based on the unacceptable conditions of existing situations. This moves the

reflection out of the hands of experts alone and therefore can include the values and

visions of the community in the search for solutions. By including the non-expert

perspectives, a sense of empowerment is required so that individuals feel the

competence, autonomy and need to participate with the intent of improving the

quality of life for individuals and their communities on a local, regional and

international level.

Therefore, in a precautionary approach, solutions are no longer limited to the product

level (process, material and form), but system based solutions are conceptualized

that embed the complexity of a global vision. In a precautionary approach there is an

attempt to deconstruct the issues and values and use this in a participatory

environment. This principle invites a reflection on the limits of the use of aIl living

systems and natural resources, and an exploration of alternative solutions. This

principle encourages innovation in a more upstream perspective when compared to

a preventive approach. Therefore, innovative solutions using a broader range of

criteria and knowledge are identified very early on in a conception process. Because

this principle contributes to this type of reflection, the deliberation of existing

situations and proposed scenarios for possible resolutions cannot be done in

isolation among experts alone since their knowledge cannot pretend to encapsulate

the values and visions of society at large. This is why an infrastructure that can

encourage a constructive system of alternative assessment is impetative, implying

that the fourth pillar of sustainable development — governance, is indispensable.

This combined approach can become very fertile for decision making in a

perspective of product and service development. This is because a precautionary

approach pulls the reflection and exploration at the beginning of a conception
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process (and therefore allows a broader vision of scope) and a prevention approach

enables a risk or life cycle analysis once a ptoduct or service system has been

developed. Therefore, the two approaches can be more closely coupled to achieve a

sustainable designed product or service system. The reasons for this coupling of

ecodesign using a global approach are: (1) most LCA tools focus on the impact of

energy consumption and material usage of the product or service system (Madge,

1997), limiting the scope of the problem; (2) most current LCA tools assess a product

system’s impact using a cause-effect deterministic approach and is therefore unclear

how decisions are made in conditions of fundamental uncertainty; and (3) in adopting

a precautionary approach, the visions and values of the community would be

included in the final solution, widening the scope of knowledge (Sclove, 1995).

Using a precautionary approach that encourages a search for alternatives in cases of

uncertainty of harm will still require an evaluation of proposed solutions. Therefore

this approach does flot eliminate the need to assess risks or impacts of proposed

alternatives (if possible) because in some situations, allowable exposures are the

most viable alternative. In essence then, a precautionary approach becomes a viable

complement to existing approaches for evaluating impacts, such as LCA. In this

approach the need for assigning and evaluating product and service system impacts

will still be necessary, but this wiII be done at a later phase in the design process.

An important realization is that the precautionary approach cannot be assumed in aIl

situations; this approach is necessary primarily when current situations impose a

potential threat to humanity. In these cases, collective solutions become a way of

shifting the attitudes away from the potentially harmful situation to more sane

solutions that reflect harmony with the environment and respect for others.

1.5.4. Objective and Significance for Adopting such an Approach

A detailed problematic framing the precautionary principle for design has been

constructed in the preceding sections. This construction is meant to lay the

groundwotk to illustrate the justification of this research. The following sections will

propose the core idea of this research based on its theoretical framework and

methodology in an attempt to defend its pertinence for design practice. This
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research explores how design can contribute to the development of an improved

rapport with the world, through the creation of solutions based on the precautionary

principle. The precautionary principie has not yet been extensively used within the

perspective of design and therefore wiII be explored with the intent of acquiring an

understanding for its applicability in design. This principle implies a participative

approach to decision making in design practice and includes not only experts in the

deliberation, but non-experts as weB. This wiIl allow an emergence of the various

value systems, encourage innovative solutions that will promote new modes of

consumption, and therefore individuals will acquire an improved relationship with the

world. In this approach a sense of empowerment is fundamental, 50 that non-experts

can feel a sense of competence where their perspectives are revealed in searching

for innovative solutions. Therefore both experts and non-experts will comprise the set

of stakeholders62 necessary for such a deliberation.

The main reason to use the lens of the precautionary principle for design is because

it is intended to help make decisions in cases of uncertainty of catastrophic harm, yet

there is no guideline available in which to base such a decision. The critical issues

with the precautionary principle are (1) it’s diverging interpretations resuit in

confusion with regards to its implementation, (2) the limitations that science based

analysis imposes on decision making renders it difficuit to arrive at a just decision (3)

the inability to arrive at a decision because of a Iack of ethical knowledge base, and

(4) the antagonisms, contradictions, and uncertainties that exist between intent,

action/decision, and outcome of action, ail make it an imperative for the justification

of decisions in cases of uncertainty, in particular in a context of design.

Methods for assessing progress towards sustainability are essential for its successful

operationalization. Indicators enable such an assessment allowing a comprehension

of impacts, whether such impacts are negative based (such as damage categories in

LCA — a preventive approach) or positive based (such as the satisfaction of

fundamental human needs based on the proposed scenario — a precautionary

approach). Research towards the development of social indicators is an emerging

and promising area for the assessment of social impacts. Various approaches to

developing such indicators are under way; using both qualitative and quantitative

62 Section 2.2.2 ofthis paper provides further details on this topic.
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approaches to data collection. The UNEP/SETAC task force (within LCI) has created

a Social Life Cycle Analysis task force with the aim of improving social conditions.

Since 2004, CIRAIG (Interuniversity Research Center for the Life Cycle of Products,

Processes and Services) is invested within the work-group on the social aspects in

life cycle analysis of UNEP-SETAC. This task force attempts to offer a socio

economic perspective for developing social indicators based on a combined

qualitative and quantitative approach to data collection. This is a predominantly

preventive approach, where the establishment and assessment of impacts (mainly

negative based) remains within the expert realm.

This research is seeking a precautionary approach towards the development and

evaluation of social indicators that can complement existing methodologies (such as

LCA and SLCA) used for assessing impacts. These indicators will be developed in a

further research; however an attempt to understand how they can be developed and

evaluated will be presented in this paper. As a preliminary step, this research will

seek to justify the use of the precautionary principle as an alternate way to develop

and assess social indicators, which have become a major concern at an international

level. This new approach will be based on the 4111 pillar of sustainable development —

governance. This will represent the methodological framework of this principle, and

ultimately this approach. The theoretical framework of this principle (and approach)

will be based on fundamental human needs for an improved quality of life for ail

generations — present and future. In other words, the values and visions of society

become an important contribution to their establishment and assessment. The intent

of developing such indicators is to enable a shift from an eco to a sustainable mode

of conception. The goal of this paper is to provide the groundwork for further

research towards the establishment and assessment of social indicators based on

such an ethical framework.

In the next section, the theoretical framework for this research wiil be established.

This framework will be based on the fact that the object of study (a precautionary

approach for decision making in design practice) for this research is inherently a

social problem, and therefore an appropriate framework that can focus on social

aspects in a general context and not solely within an economic context will be

identified and justified.
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2. The Theoretical Framework

2.1. General Introduction of Epistemology

For the purposes of positioning this research within a suitable epistemological

framework, it seems appropriate to provide a brief description of the framework

adopted. This wiII allow a comprehension of the reasons why this research has

assumed this specific approach in terms of how it perceives the world. An

epistemological framework is an approach (either an orientation or a tendency) of the

way in which an author or researcher perceives their reality. They may also be

referred to as a philosophy or doctrine (De Coninck, 1993). In this research, this will

be referred to as an epistemological framework. An epistemological paradigm on the

other hand, signifies a techno-scientific epistemological perspective (De Coninck,

1993).

2.1.1. Complex Framework

This is a way of looking at the world where the phenomena in question is perceived

as a system by the observer (Le Moigne, 1995). There is no attempt to discover

universal laws or deduce generalizations in this perspective. Instead, this is an

approach to comprehending reality based on a construction of reality rather than an

approach based on discovery and justification. Logic of recursion63 is used in this

framework (Morin, 2005).

2.1.2. Systemic Paradigm

The systemic approach could be explained as a method that allows a diversity of

scientific fields to view problems through a holistic and heuristic perspective

(Pirotton, 2005). Systemism is fundamentally pluralist and relativist (De Coninck,

2006). One of the reasons for the emergence of this paradigm is because traditional

scientific methods of research are faced with limitations when viewing problems

63 This is a type of logic that is based on a (auto-eco-re) organization framework. Auto refers to the transformation
ofthe object itself. Eco refers to the transformation ofits environment as a resuit oftransforming itself. In this
sense it is a recursive organizational logic because the object changes itself, as a resuit its environment changes,
which wilI then resuit in a change in the object (Morin, 2005).
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through an analytical perspective. This method is no longer sufficient for

comprehending dynamic and emerging phenomena; this knowledge can only

become enriched through a study of the interactions among elements within the

system (Pirotton, 2005; Donnadieu et al., 2003). For example, ttying to understand a

living organism by studying each part separately will not provide a comprehension of

the system as a whole; however, it will provide a disjointed, in depth, knowledge of

each of the elements within the system. Therefore, the interactions among the

various parts, the organization of these parts, and the exchanges among them,

enrich the comprehension of the organism.

Systems

if a system is made of a set of elements linked together, the interactions among the

various elements constitute a totality that cannot be reduced to a sum of its parts

(Morin, 1982; Pirotton, 2005). A system is dynamic in the sense that the set of

processes are in continuai interaction (De Rosnay, 1975). The interactions of the

processes are otdered, yet not pre-determined or immutable. Each system has at

least one goal and is oriented by a project (Le Moigne, 1977). A system is

autonomous, meaning that it is only recognizable by its environment. The

modification of one element of the system may affect the entire system (Von

Bertalanffy, 1968). A ‘simple sum’ would ignore the new totality that is born from the

fact that the elements are not simply juxtaposed within the system, but maintain

organized and structured relations; are inter-dependant. Therefore, a system cannot

be reduced to a sum of its parts (Morin, 2005).

When studying a system, an observer is required to define the limits of the system

and its environment. This is not predefined; it is up to the observer to define the

timits. A system essentially corresponds to the observer’s hypothesis who notices

that the system is partially autonomous with respect to its environment (Pirotton,

2005). In fact, the environment is itself a system composed of subsystems. The

environment of a system can be defined as a collection of elements, outside the

system in question, and where exchanges take place with the system (Pirotton,

2005).
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The system and its environment are interdependent (Donnadieu et at, 2003;

Pirotton, 2005). This refers to a co-presence and co-organization between the

system and its environment (Morin, 2005); aiso referred to as their mutuai

dependence; each requires the other to remain in equilibrium; to maintain a state of

stabiiity of the components within the defined environment (in spite of the variations

of its environment). This stabiiity should not be confused with an immobilized or

static system; this is a dynamic process and refers to the idea of homeostasis

(Checkiand, 1999).

Systemic Vision - Modeling

Models are useful in understanding compiex phenomena, since they help in the

comprehension and construction of the system using a graphicai tool. The

representation of a phenomenon that is perceived as complex is based on a

hypothesis that is explicit (ontological), defines a purpose (teleological), and is

recursive (Le Moigne, 1999). In modeling complex systems, the main idea is to

model actions. in other words, to model a system is to model a system of actions. A

question that is often asked to help in the modeling exercise is “What does this

(system) do?” (liberai translation, Le Moigne, 1999, p.46).

A model of a system can be defined as a description, a representation that contains

the elements, its relations and its functionality as perceived by the observer. The

purpose of a model is to help in the comprehension of the system. Therefore

modeling is an operational methodology that supports a heuristic epistemology; it

helps to construct a hypothesis (Donnadieu et aI., 2003; De Coninck, 2006). A model

cannot however contain ail the information since there are often areas where the

information is not known. In this case, the user is not concerned with the internai

functioning or structure of such an area of the model; this is considered a black box.

Black boxes are important to the system’s functioning, but are not part of the

observer’s concern (De Coninck, 1993). A model cannot aim to be compiete or

perfect; it does not strive for the truth, but instead it seeks pertinence; this is a

constructivist approach. Therefore a model cannot be considered right or wrong

because it is based on a perspective of the observer and is evaiuated based on its

pertinence for the comprehension and construction of the system.
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The way in which a system is typicaiiy constructed is by noting that its

behavior/functionaiity has an orientation, a purpose. There are two aspects when

describing systems: functionai and structural (Pirotton, 2005). A structural aspect

refers to an inventory of elements and their relations; this can be thought of as a

conceptuai map. in describing a system using a structural approach, the finaiity of

the system must be estabiished. This finaiity delimits the system (De Rosnay, 1975).

A conceptual map or structurai aspect is deiimited by the observer’s definition of the

system and its purpose (finality). This map consists of (De Rosnay, 1975, pp. 96-97,

from Pirotton, 2005): (1) its limits and frontiers; (2) the elements; (3) the storage

areas (reservoirs); and (4) the communication network.

The functionai aspect contains: (1) flux; (2) decision center; (3) delays; and (4)

feedback Ioops (Pirotton, 2005). The functional aspect heips understand the

processing of the system; there is a sense of temporaiity in such a descriptive aspect

(Checkland, 1999). A functional description of the system may heip to understand

the control, reguiarity/irregularity of the flux (Checkiand, 1999). This can be thought

of as a process map.

in essence then, a systemic vision allows an observer to comprehend an object

(phenomenon), represent its functionaiity, and model its structure through elements,

ail of which is based on the observer’s hypothesis and perspective. It is up to the

observer (subject) to define what elements, relations, limits, functionality make up the

system (De Coninck, 1993). A system is then organized using four levels of analysis:

the elements; the interactions among the elements; the organization of the

interactions, and the interaction with the environment (De Coninck, 2006).

Schools of Thought — Complexïty and Reductionism

Many authors insist that there exists an opposition between the theory of systems

and the traditional scientific (Cartesian) approach; specifically that the experimental

(traditional scientific) approach fails (or is limited) with respect to real world problems.

Social problems, which are real world problems are often, studied using a complex

view of the world. A primary reason for this is that by reducing a social problem into
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isolated elements and studying each of these elements in isolation will not provide a

comprehension of the social problem (Morin, 1982). Social problems must be looked

at thtough the relationships among the elements within it for a comprehension of the

social problem to emerge. When looking at the world in a complex way, “the whole

is gteater than the sum of the parts”64.

Social problems are approached using a complex view of the world because they are

characterized as incomplete problems often having contradictory elements. A

traditional linear or reductionist approach to solving such problems s not effective

because each attempt to solve the problem in fact modifies the comprehension of the

problem. In such problems, there are no simple cause-effect phenomena, but instead

a circular or recursive process. In many cases, such problems contain counter

intuitive or perverse properties that cannot be seen when looking at any of the

elements in isolation. Such situations often reveal several problems, and each of

these problems cannot be easily separated from the system; and therefore must be

looked at as a complex system. In such cases, several solutions may Iikely satisfy

the problem, of which the observer has the freedom to select. There is no unique or

direct or linear solution to such complex problems in contrast to problems that are

dealt with in a scientific traditional approach (Morin, 1982).

2.2. Epistemology of Research

A systemic vision for this research would provide an epistemological paradigm that is

coherent with the researcher’s perception of the project. The object of study is the

decision making process in situations where there is an absence of certainty, and a

presence of potential risk (a precautionary approach to decision making). There are

several reasons for adopting a complex framework: (1) the decision making process

in such a context cannot adopt a traditional Cartesian approach because of the

inherent uncertainty in situations of potential harm; (2) the various value systems

necessary to take into account when seeking to resolve such situations of

fundamental uncertainty; and (3) the antagonisms, doubt and unknowns require a

collective approach when searching for innovative solutions because of the

64
This is one ofeight other concepts based on this principle. Please refer 10 Morin (1982. pp. 175-177).
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increased insights among the various actors. In this context, the comprehension of

how the precautionary principle can emerge as a foundationai principle for decision

making in a context of uncertainty becomes pertinent.

In seeking to operationalize the precautionary principie in a sustainable deveIopment

perspective, a comprehension of ethics in generai, and then a re-evaluation of ethics

in our contemporary society is a start. By comprehending and articulating the ethical

framework of this principle and by applying this knowledge in a decision making

process, then this principie becomes operational. It therefore becomes useful as a

guide for decision making in a context of potential catastrophic consequences. The

ethical framework of the precautionary principle could be petceived as a meta-moral.

This means that in estabiishing an ethical framework, a complex understanding of

the Iaws that govern human action wiii resuit. The goal is not to build a deterministic

tool to heip guide decisions in a logical manner, but a guide or framework that can

assist decision makers through their deliberation. Responsibility and open discourse

for an equal justice among actors are a basis of such an ethic.

In the foilowing sections, a proposai will be presented that will expose both a

theoreticai and methodological perspective for an impiementation of the

precautionary principle for design. This proposai is an outcome of the literature

anaiysis. The aim of this proposai is to be able to construct a set of criteria that can

be used as part of an analysis grid for the field work.

2.2.1. An Ethïcal Framework

Why then an ethical framework? Primarily because value systems — whether explicit

or impiicit form an ethos, and these have a profound influence on social practices

and in part, constitute to social change (Droz & Lavigne, 2006). Therefore, an ethical

approach, which constitutes a comprehension of the multiple value systems, will

provide a sense of direction regarding social change. Social change requires

humans to take a stand; get invoived in order to find solutions that will improve

situations that are unacceptabie. Therefore humans must act when faced with the

consequences of current technological and social deveiopments. This encourages a

refiection based on the recognition of different value systems. However, very often
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the values of the dominant occidental culture are imposed without the participating

actors’ awareness (Droz & Lavigne, 2006). This is where a sense of empowerment

and the need for participation towards the contribution of sustainable solutions

becomes part of the solution.

Basic Ethical Theory

Why s it important to understand the various ethical theories in an aftempt to define

an ethicai framework for the precautionary principle? For one, it provides a point of

departure from which the controversial problems can be discussed. Ideas such as

duty, responsibility, utility, consequence are important, yet vast concepts and

therefore it becomes increasingly important to start from a common definition of such

terms. Secondly, one of the functions of ethical theories is to provide guidance and

allow an evaluation of a controversial situation (Des Jardins, 1995). And finally, it

may actually be that the adherence to such ethical theories, the habits of the mmd,

and the way individuals choose to live because of normative Imits, may be a reason

why we face such environmental probiems today (Des Jardins, 1995).

Before elaborating on a proposai for an ethical framework, it is important to

distinguish among mora ethica and ethic. Ethic is the study of morals, or a meta

moral (Feiser, 2006). Moral and ethical refer to the same concept; both are

normative and refer to the set of principles that govern acceptable human conduct

(Feiser, 2006). The main difference between moral and ethical is their origin; moral is

a word of Latin origin, whereas ethical s a word of Greek origin (Weinstock, 2006).

Therefore when an action is considered ethical (or moral) it is considered this way

because of normative thinking. Normative ethics is the study of ethics concerned

with classifying actions as right and wrong without bias. Normative ethics regards

ethics as a set of norms related to actions. Descriptive ethics deals with what the

population believes to be right and wrong, while normative ethics deals with what the

population should believe to be right and wrong (Feiser, 2006). For example, killing

one’s children is wrong, is a normative ethical daim. Normative ethics examines

standards for the rightness and wrongness of actions.
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If moral (or ethical) is normative that defines the ideas of good and bad, then ethic is

different, not because it is not in some way normative, but because it is adaptive.

Ethic is normative in the context that it offers markers in the form of fundamental

shared values that guide the ethical reflection, without being imposed. Ethic can be

thought of an analysis of the deconstruction of morals. The place of ethics is in the

process of interrogation. Morals are closed; ethics are open and resist closure

(Massé, 2003, from Droz & Lavigne, 2006).

The precautionary principle is based on a sense of responsibility, which implies

responsibility, duty, and therefore societal norms, so the ethical foundation can be

assumed to be deontological. It is not as simple as that. A brief presentation of

various ethical theories will serve as an introduction for the comprehension of the

ethical framework of the precautionary principle.

Deontological Ethics

This theory believes that there are certain ethical principles that are universal and

that impose an absolute duty on a person. Kant referred to such duties as

‘categorical imperatives’ because they allow for no exception. This theory maintains

that whether an action is right or wrong is for the most part independent of whether

its consequences are good or bad. From the deontological perspective, there are

several distinct moral rules or duties (e.g., not to kilI, not to lie, respect the right of

others, to keep promises), the observation or violation of these is intrinsically right or

wrong (Brennan & Lo, 2002). This type of ethical theory is used in fairness and

justice; a common law ethic.

Utilitarian Ethics

This theory requires the ethical person to evaluate the likely consequences of

contemplated conduct and weigh the good the act may produce against the harm it

may cause. This refers to ‘the greatest good for the greatest number.’ This is the

daim that an act is moraiiy right if and only if that act maximizes the good, that is, if

and only if the total amount of good for ail, minus the total amount of bad for ail, is

greater. Classic utilitarianism denies that the moral rightness depends directly on
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anything other than consequences (Sinnot-Armstrong, 2006). A common utilitarian

ethical view is cost-benefit and cost-risk analysis; the end justifies the means; a

common business ethic.

Virtue Ethics

This is an Aristotelian approach, recommending the virtuous way of life by its relation

to happiness. He ties happiness to excellent activity of the soul, which is tied to moral

virtues and the virtue of practical wisdom. This is excellence in thinking and deciding

about how to behave (Parry, 2004).

Contractarianism (Social Contract Theory — SCT)

Social Contract Theory begins with the observation that the existence of an enforced

moral code is to our mutual benefit. The purpose of a SCT is to facilitate social living.

SCT does not assume that there is one correct conception of the good, unlike

utilitarianism. People can agree to a social contract theory because it is rational to do

so given that the contract will help them pursue the good as they see it. A SCT is not

an explicit contract, but implicit because someone chooses to enter in this contract

when they want to participate in society and enjoy its benefits. This theory assumes

people to be self-interested in order to justify rules of morality or justice. Persons are

presumed to want the benefits of social interactions if they can be had without

sacrifice of individual self-interest. Justice, and 50 a social contract, is only possible

where there is some possibility of benefit to each individual from cooperation. Social

contract theories take individuals to be the best judges of their interests and the

means to satisfy their desires. For this reason, there is a close connection between

liberalism and contractarianism. A social contract theory is basically a moral contract

and lies within the moral theory of contractarianism (Cudd, 2003).

Utilitarian, deontological and contractarianism are examples of normative ethics.

They are based on an understanding of what is considered right or wrong, and are

therefore prescriptive. The above definitions help to clarify some basic ideas so that

it becomes increasingly clear on how to proceed with an ethic 0f sustainable

development for design practice.
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An entirely utilitarian approach is flot adequate in an ethic of design since the

process af getting to the good solution is as important as the solution. The greatest

difficulty of utilitarian ethics is to choase the approach by which to aptimize the

cammon good. The utilitarian ideal is a persuasive one and has been very influential

in individual morality and public policy in the U.S. in the twentieth century. It is an

essential perspective in engineering ethics, where technological decisians are often

made in terms of cast/benefit or risk/benefit analysis. These types of analysis are

simply applications of utilitarianism. However, there are twa major drawbacks to the

utilitarian perspective on morality. The first requires extensive knowledge of facts,

and sometimes this knowledge is not available. The second is that it may lead ta

injustice for certain individuals. A mining operatian that is unsafe and Ieads ta black

lung disease for some of the miners may produce more utility than harm, from an

overali standpoint, but it may be unjust ta the miners themselves. Table 8

summarizes the various ethical theories.

The most important difference between deontological and utilitarian ethics is that in

deontalogical ethics, basic rights ta individuals may not be sacrificed far the greater

overail utility. One individual’s rights may be overridden ta protect another

individual’s (or groups) rights that are considered ta be more basic, but nat merely ta

provide greater utility for the other individual. The difficulty with a deontalogical

appraach is that it may be difficuit ta apply in a way that leads ta a clear conclusion.

Therefore, this as well may nat be sufficient, since the outcomes af a goad pracess

may caver a wide spectrum, af which same outcomes may be less than what is

considered good. Sa it seems an impossible dilemma as ta which ethical theory ta

abide by in the realizatian of an ethic of design; a utilitarian approach disregards the

means used ta arrive at the end; a deantological appraach is primarily concerned

with the means often at the expense of a clear achievable goal.
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Table 8: Ethical Theories: Vadous ways to help define a good action (based on Brennan & Lo, 2002;

Cudd, 2003, Feiser 2006, Jonas, 7985; Ladriere, 7997, Parny, 2004, Russ, 7995, Sinnot-Armstrong,

2006).

Deontological Utilitarian Virtue Contractarianism

How to define Set of universal Action must Individual wïlI Enforced moral
what is good laws imposed on result in the use the particular code used to make
and just? individuals. greatest good situation to a good decision. If

(benefit the decide what s individual wants to
majority of good. benefit from society
individuals). then must enter

social contract.

Limïts to Consequences of Consequences of Every moral When decisions are
theoty actions are often actions are often dilemma must be made outside the

unknown; therefore unknown; re-evaluated for moral code, then
the action may therefore it is flot every situation; decision is
result in a known if the and considered bad by
consequence that decision will consequences of society, even if it
is not good. resuit in the decisions are may not be.

greatest good. often unknown.

Benefits of The action or When the Allows Facilitates social
theory decision taken will consequences individuals to living when making

be universally are near certain, grow through the decisions within
good; since then this decision personal moral code.
consequences are will benefit a experience of
often uncertain, the greater number resolving moral
action is the only of people. dilemmas.
certainty of being
good.

Basic Reciprocity; Greatest good Individual Individuals are self
assumptions of individuals are growth; interested; similar to
theory humane; individuals seek liberalism

individuals have a excellence, are
sense of duty to prudent, and
others and self have practical

knowledge

Since normative thinking refers to duty and obligation based on acceptable norms, it

may be too limiting in situations of uncertainty and controversy because it is

unbiased and therefore discourages resolutions and deliberation; would be too

prescriptive and therefore not flexible enough to allow the plurality of knowledge to

emerge. Therefore for an operational precautionary approach, it is best to detach

from such an entirely normative approach. In contrast, descriptive ethics seeks to,

above aIl, widen the vision, change the point of view, and go beyond the inherent

limits of current thinking (Des Jardins, 1995). However, an entirely descriptive
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approach to ethics may also not be appropriate, since it may be too flexible therefore

wiII be very difficuit to arrive at a concrete decision.

t may be suitable to use a set of flexible and adaptable norms as a point of

departure for deliberation, yet use a normative process of deliberation. A deliberative

process to decision making is pertinent in this approach because it requires a

conceptual openness, and therefore the bias of the various stakeholders is actually

encouraged. In this appcoach, a normative process that is based on a set of norms

that are adaptive and flexible, would be beneficial, since it allows for a common

ground without the imposition that a common set of beliefs must be adhered to.

TechnologicauSocial Crisïs and the Precautionary Principle

Technological progress is occurring at a rate in which humans have come into a

position where they are no longer capable of controlling the consequences of their

actions. As progress in technological innovations increases, it seems that human

capacity to understand the consequences of these innovations decreases (Ellul,

1954, 1987; Arendt, 1958; Jonas, 1985). How can humans make justified and fair

decisions on design and innovation when the current paradigm used to assist them

in such decisions has become inadequate? Traditional scientific methods cannot

deal with situations of uncertainty, since the information that is necessary to make

informed decisions s not available. This paradox is a difficuit situation to resolve.

Decisions made in the process of design can no longer simply be a resuit based on

the economic benefit that they provide. Because of the uncertainty that exists with

new technology, decisions need to embrace a larger scope of considerations.

Considerations of social, cultural, environmental, and political dimensions are

necessary in the current global situation. Globalization implies that the decisions that

are made will more than Iikely have a global impact and therefore must be

considered using a global and complex approach.

In the following sections, a brief description of the various perspectives from authors

is provided on concepts such as uncertainty, defining actions in a contemporary

context, and contemporary ethics. This wiII provide a basis for establishing ideas and

therefore seeking to identify an ethical framework for the precautionary principle.
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Varlous Perspectives of the TechnologicaUSocial Crisis

In this section, the perspectives of the technologicallsocial crisis from selected

authors will be presented. This will provide an understanding 0f how such authors

have proposed to deal with this as well as an understanding of how the

precautionary principle, which is a fundamental principle with respect to this crisis,

can be used to contribute to its resolution. As a way to emphasize the key concepts

emerging from this section, the author cf this paper has underlined what can be

considered as essential dimensions for this principle.

Hans Jonas

According to Jonas (1985), the precautionary principle opens up the question of

ethics. What Jonas asserts is the sense cf responsibiity that humans must deveiop

with respect to technological progress. In many technological innovations, the

compiexity of the societai and biospheric effects is immense and defies ail

calculation (Jonas, 1985); in other words, the effects of technological innovation

surpass the capabilities to react to their effects. He argues that this condition is new

to our contemporary industrial society and therefore presents a need for ethical

innovation on many levels. The ethics that is needed in this technological age is an

ethics of the future; the future must become the major object of our concern and this

concern must start from a philosophical perspective. Jonas daims that the greatest

moral duty in the technological age is that humankind cannot put its survival at risk

for the sole purpose of the continued growth cf technological progress. According to

Jonas, this power that humans and their artifacts have over nature and the planet

should resuit in fear. This fear lies in a sense of responsibility; a sense of duty by

humans to provide a viable world to future generations. Fear is a heuristic tool used

in the perception cf risk and danger. Fear does not provoke terror, but an anticipatory

reaction. Fear is transformed into an engagement of action.

Humans have the capacity te destroy the existence cf life, and are conscious cf this

capacity (Jonas, 1985; Ewald, 1996). This consciousness is embedded in distress

because such situations are unprecedented. To add to this distress, man is faced
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with the need to find moral rules to limit his powers — an ethic of responsibiiity

(Jonas, 1985; Ewald, 1996). Jonas (1985) proposes an important rupture with

respect to the sense of responsibility: traditionally responsibility was linked to past

actions, but now responsibiity carnes with it the future.

Jonas’ view of ethics for the future is predominantly a utilitarian ethics because the

main goal is the survival of humanity. However, Jonas can also be considered to

have adopted a deontological ethics because it deals with responsibility and

therefore a sense of duty. This implies that humans are responsibie for their actions.

Therefore the new theme to consider in the ethics of such decisions of uncertainty

rests on the duty of responsibility. Ethics can no longer be limited on the actions of

the immediate reach and close proximity of time and space (as been historically

done), but has expanded to match the scope of human influence in both time and

space. The irreversibility of actions based on technological innovations is a question

raised for consideration, and therefore places responsibiiity at the center of the ethics

concern.

Edgar Morin

Ethics is faced with the difficulty that not ail good intentions resuit in good actions,

and that not ail good actions are a resuit of good intentions. This is what Morin refers

to as the principle of uncertainty in the relation of intention/action. There is therefore

a complementary and antagonistic relationship when you consider an intention and

the resuit of a moral action. This pair is complementary since a moral intention does

not have a meaning except in the resulting act. This pair is antagonistic from the

perspective of the eventual immoral consequences from a moral act; or the eventual

moral consequences from an immoral act (Morin, 2004).

To understand the probiem of the effects of human action, which include moral

action, an understanding of the ecoiogy of action’ is necessary. it means that ail

action risks not oniy failure, but aiso a diversion of its original intent (Arendt, 1958;

Morin, 2004). Therefore it is not absoiuteiy certain that the purity of means will resuit

in a desirabie outcome; or that the impurity of means wiil resuit in an undesirabie

outcome.
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The first principle cf the ecoiogy cf action is that the effects cf action depend net only

on the intentions cf the acter, but aise on the conditions in which the actions take

piace. Aise, in the ccntext cf the act, the ecoiogy cf action introduces uncertainty and

contradiction.

The second principie cf the ecoiogy cf action is that cf the unpredictability cf iong

term effects. Short term effects cf an action can be envisioned or calcuiated in many

cases, but ieng-term effects are unpredictabie. Therefore uncertainty becomes an

essential characteristic cf human action. He therefore ciaims that there are two main

ethicai probiems (Morin, 2004):

• Ethicai contradiction — exampies cf these are abortion, euthanasia, any

probiems that are deait within an ethicai committee. Morin daims that ethicai

contradiction cannot be eiiminated; it is part cf most ethicai decisions.

• Ethicai uncertainties — in this case, even if the intent is te act fer the ceiiective

good, the consequences cf action are often uncertain and may net aiways

manifest in the coiiective good. As Morin ciaims, our actions do net ebey our

intentions’.

An ethicai probiem is net one in which an individuai must foilow a ruie te fulfiii a

simpie or obvieus duty. An ethicai problem exists when antagonistic duties are

imposed. Therefore a non-compiex mcraiity cannot be used in such cases. A non

cempiex moraiity is one in which a binary code is used; goed/bad, justlunjust. A

cempiex ethic is instead necessary in reseiving ethicai problems. A compiex ethic is

one in which the good can contain bad, the bad can contain the good, the just can

centain the unjust, and that the unjust can aise contain the just (Morin, 2004).

Therefore since duty is in itself complex, there is net oniy uncertainty and

contradiction in ethics, but aise an intrinsic compiexity in ethics. Therefore, in each

human act, the ethic is subjected te uncertainty, cpacity, and confrontation (Morin,

2004).

According te Merin, ail decisions correspond te a risk, and therefore strategies must

be put in piace te be abie te medify ene’s action. This can be referred te as the
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reversibility of action. An important point is that it is important to articulate between

the ends and the means (consequences and duties), and to situate oneseif in a

framework of complex thinking. This is Iinked to the idea of the ethics cf

comprehension. A comprehension requires sympathy as a minimum human

characteristic. However, a major problem in our society is the valorization of seIIÇ an

under-estimatïon of others, and therefore a natural tendency to deceive oneseif. This

resu Its in the inabiity to comprehend or sympathize with one another.

In essence then, a good intention is a good thing; however, it is flot sufficient in

producing desired resuits, and often undesirable outcomes resuit from many good

intentions. Therefore a necessity to think in a complex way, to understand the

conditions cf the action, the action itself, te contextualize before and during the

action are ail necessary conditions for an increased prcbability cf a positive outccme

cf an action. Complex thinking can drive an ethic cf interdependence and non

coercion. This implies a principle of action that erganizes, not orders; communicates,

net manipulates; and animates, net directs. Complex thinking nourishes ethics by

crienting itself on the interdependence and comprehension cf humans (Morin, 2004).

Hannah Arendt

In her 1958 publication, Arendt had realized the weakness cf human action, and the

paradox that exïsts; as humans become more powerful thrcugh an increase in

technclcgical progress, the ability for humans te be able te control the consequences

based on the technological advances decreases. The following is a qucte pertinent

within the ccntext cf the precauticnary principle (Arendt, 1958):

“..the attempt to eliminate action because of its unceflainty and to save

human affairs from their frailty by dealing with them as though they were or

could become the pianned products of human making has first of ail resulted

in channeling the human capacity for action, for beginning new and

spontaneous processes which without men never would come into existence,

into an attitude toward nature which up to the iatest stage of the modem age

had been one of expioring natural iaws and fabricating objects out of naturai

material. b what extent we have begun to act into nature, in the literai sense
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of the worcJ is perhaps best illustrated by a recent casual remark of a

scientist who quite seriously suggested that ‘basic research is when I am

doing what I don’t know what / am doing.” (pp 230-231).

J.-P. Dupuy and A. Grinbaum

These authors suggest that traditional ethical theories are inadequate in dealing with

the problems that we face and continue to face as a resuit of the introduction of new

technology, and therefore alternative modes of responsible decision making become

a necessity in the current developmental crisis. They propose an ongoing normative

assessment methodology, which uses existing norms for judging facts. Updating

norms or creating new norms will be done by evaluating new facts. They propose

that the assessment process is normative and that the norms themselves are

continually adapted. As Dupuy and Grinbaum (2005) state,

“Virtue ethics is manifestiy insufficient since the probiems ahead have very

littie to do with the fact that scientists or engineers are beyond moral

reproach or not. Deontologicai doctrines do not fare much better since they

evaluate the rightness of an action in terms of its conformity to a norm or a

rule, for exampie to the Kantian categorical imperative: we are now well

acquainted with the possibiity that ‘good’ (e.g. democratic) procedures lead

one into an abyss. As for consequentialism—i. e. the set of doctrines that

evaluate an action based on its consequences for ail agents concerned—it

treats uncertainty as does the theo,y of expected utiity, name/y by ascribing

probabilities to uncertain outcomes. Hans Jonas argues that doing so has

become morally irresponsible.” (p. 6).

Barbara Adam

The combination of science and economics has been a powerful combination in

controlling situations by justifying decisions based on the certainty of facts.

However, at some point the certainty of facts could no longer be assured because of

the consequences of unintended negative effects. There is a large gap between the

production of Iong-term effects and the inabiity to understand the outcomes of these
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actions. Many major scientific successes are Iinked to unforeseen problems which

societies seem unequipped to deal with. This is what Adam (2004) refers to as the

success-problem axis. This success-problem axis is a source of intense debate

concerning the future of humanity.

There are two sides to this debate concerning the future of humanity. There are the

proponents of progress through scientific and economic advancement. There are

also the opponents who are concerned with the uncertainties and risks that are both

actual and potential as a result of the scientific and economic progress. The

proponents’ utopian enthusiasm counteracts with the opponents’ prophecies of doom

and gloom. Even though both of these groups seem irreconcilable, they are both

rooted in a history of ethics (Adam, 2004).

In the moral code of Greek Antiquity, humans did flot have the power to change

nature in a significant way, and therefore nature was beyond their ethical concern.

However, this no longer applies. New ethical challenges face humanity because of

the changed socio-technical conditions of contemporary industrial societies (Adam,

2004). These new ethical challenges are a result of the gap between the power to

act and the capacity to know. Jonas (1985) argues that this condition is new to

contemporary industrial society and therefore presents a need for ethical innovation

on many levels.

The dominant conceptual tools of the industrial way of life arise from the combination

of science, economics, and liberal democracy. These three tools have now become

a way of life that is taken for granted (Adam, 2004). The assumptions from these

conceptual tools need to be resurfaced and renewed together with moral traditions

identified by Jonas (1985, from Adam, 2004) as preconditions to an ethics of

responsibility.

The first part of this combination is the scientific sphere. There seems to be a

structural irresponsibility at the very core of science. The scientific future perceived

from the science community lies in technological innovations, however, without the

capacity to know the consequences of this innovation. There is an inverse
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proportion between the capacities to know the consequences to the complexity of the

scientific innovation (Adam, 2004).

The second part is the economics sphere. An economic future is equated with

money; risks become part of the balance sheet. Future is considered an economic

resource and traded like any other resource; the future is commodified. Neither,

classical science (based on measurable and quantifiable observations), nor the idea

of borrowing from the future for the benefit of the present, is conducive to defining an

action that is based on an ethic of responsibility. In fact, using these two approaches

will neither provide the knowledge of an action’s potential impacts, since it is not

possible to predict that far into the future using such approaches. Neither discipline

has an approach of a responsibility for the future (Adam, 2004).

The third element of the combination is the liberal democratic sphere. Policies made

within any time period are not only experienced during that time period, but are open

ended and are experienced by future generations who did not contribute to the

decision process of that democratic sphere. This is similar to the economic process,

where the future is being borrowed for the benefits of the present. Therefore there is

an inappropriate knowledge base for approaching futures in a more responsible

manner (Adam, 2004).

Based on the above perspectives on contemporary scientific-economic conditions

and their effect on the way in which humans define their actions, nature is therefore

no longer just a backdrop to human activity; it has now gained ethical significance,

and therefore is no longer ethically neutral. Anthropocentric values alone are no

longer valid. In this traditional idea of ethics, science and economics continue to

practice for the benefit of the present, without considering the effects that their

decisions may have for future generations. A radical change in the moral perspective

is necessary to bridge the gap between techno-power, uncertainty to known

consequences, and responsibility for actions taken (Adam, 2004).

A temporal dimension must be added to the moral equation that has been absent

from traditional ethical concerns. This temporality of moral behavior falls outside the

traditional scope of reciprocity. Reciprocity refers to ‘The Golden Rule’ in ethics. This
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is a basic way of judging behavior affecting others by putting oneseif in the position

of those affected. However it is much too simple a rule to apply in complex situations

where there are many conflicting areas of interest. In the current ethics of

responsibility, inaction and preservation of the status quo are the outcomes of

uncertainty (Adam, 2004).

One of the main barriers to understanding uncertainty is the limitation from traditional

scientific practice. Traditional science use causal modes of thinking. Causal modes

of thinking (looking at the past to understand the present, and make predictions

about the future) are a central pillar in contemporary western understanding of how

the world works. The impact of materialism (refers to aIl things real in the perspective

of science — objects, matter...) can be a moral imperative of responsibility to and for

the future (Adam, 2004). Therefore from a materialistic perspective, the future cannot

be feit and is therefore perceived as unreal. The traditional definition of the material

real and its ability to be quantified is no longer appropriate. The idea of a material

real is now transformed (computer viruses, financial markets...) while the conceptual

tools necessary for understanding them are trapped in a previous period. This

inconsistency between the conceptual tools and contemporary materiality has had as

a result, that society now wants to have or find proof of things that cannot be seen, or

even feit (Adam, 2004). To take account of the future is to embrace the unknown and

therefore uncertainty; where this uncertainty is not quantifiable. Yet, this tradition of

quantification is taken for granted. In the contemporary situation where the scientific

economic effects are distant from currentllocal time/space, quantification and causal

analysis Iose their relevance. Instead, quantification and causal analysis only

demonstrate the uncertainty of the future for societies that continue the industrial way

of life.

Poul Harremoês

Causal analysis is a primary mode of assessment of risk for environmental

engineers. Many scientists and engineers do not appreciate the context in which they

work. Precautionary principle is one source of confusion — there is a fundamental

d ifference between deontological principles a nd consequentialism (uti I itaria n)

principles; the traditional scientist/engineer is not aware of these principles. Also
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there is a curtent development away from anthropocentric values towards eco

centric value; moving away from the idea that humans are ail important and moving

towards the idea that ail cf nature, animais and humans are equally important. An

understanding cf the mcst fundamental aspects cf philcscphy, ethics in particular, is

essential (Harremcès, 2003).

A key questicn within the ccntext cf sustainable development is the basic ethical

ccnsideraticns cf uncertainty asscciated with the identificaticn cf the pctential

harmful effects. What was acceptable 40 years age is probably net acceptable today.

The public is less willing to accept risks, and risks may actually be rising (Harremoés,

2003). There has been an evolution in the ethics behind the type of solutions that are

perceived as acceptable for envircnmental problems during the last 40 years:

• dispersion (spreading in air, water and sou)

• containment (landfills, deposits in sait mines)

• conversion (water treatment, purification cf flue gas, end-of-pipe

solutions)

• reuse, recycle

• no-use (cleaner production, cleaner products, control cf demand and

control cf driving forces)

(Harremoés, 2003)

In the ‘60s, dispersion and containment were ethically viable solutions. In the ‘70s

these became unethical. Conversion was an ethical solution in the 70s, but in the

‘80s, this was no longer ethical. Currently, reuse, recycle, and no-use are ethically

viable solutions to the environmental problems. During the evolution cf the ethics cf

these solutions, a realization was that a substance cannot be used in society without

leaving traces in the environment. This realization has rendered dispersion,

ccntainment, and conversion as unethical solutions. There is a need for integrated

envircnmental assessment (incorporating ail cptions/values in the analysis cf the

assessment) (Harremoès, 2003). In mcst cases, there is no certitude in

environmentaI harmfulness; there wili always be some degree cf uncertainty. This is

because cf the uncertainties as a result cf practical experiments, and in the inherent

uncertainties in cause-effect relationships. The reality that most scientists see as a
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resuit of their cause-effect analysis is usually an ideal truth and not reality

(Harremoès, 2003).

Kerry H. Whiteside

According to Whiteside (2006, pp. 30-37), an ethical justification for the

precautionary principle arises from the following reasoning:

• Traditionally environmental problems have had a temporal immediacy;

in contrast to current environmental problems which have an undefined

(often Iong-term) temporality.

• The uncertainties that exist in scientific observation, and the often long

term invisible effects from technological innovations, resuit in the need

for a new relationship between popular participation, scientific advice

and political decision making.

• There are problems that require global consideration and cooperation,

therefore a need to seive the interests of citizens at the international

level.

• The global (social and environmental) degradation that is occurring is

often a result of multiple factors, and it is not clear who is responsible.

So such concerns necessitate a new ethical approach that considers

this complex condition of responsibility.

• Traditionally, the idea that nature was an immutable force external to

humans was common. However, the idea that nature is a constant and

that humans cannot fundamentally change it has been challenged in the

past century. In fact, scientists have also had to admit that there exist

uncertainties in their discoveries, and that nature cannot only be looked

at in an objective way.

In summing up the above ethical perspectives with regard to fundamental uncertain

outcomes of technological progress, the reciprocity rule of ethics seems insufficient

in the perspective of sustainable development. An ethic of the future requires an

attitude that goes beyond that of reciprocity; it requires generosity, an ethic of

donation, an ethic that is concerned about others. Without this, the future is not

assured; however, this in itself does not ensute a future. Therefore every generation
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needs to find more involvement towards this ethic that concerns the survival of

others, and requires a confidence in humanity and in the future (Droz & Lavigne,

2006). In the context of sustainable development then, social resources must be

developed (interpersonal and social relations and shared values), and human

resources must also be developed (education and health). Inter generational

interdependence requires that such interests and resources are passed onto future

generations, as much as environmental resources (natural resources and

landscapes) (Droz & Lavigne, 2006).

Therefore, there exists a need for a new ethical framework because of the current

problems that face humanity as a result of scientific-economic effects. One of the

common concerns among the above authors is that forging ahead blindly with

technological innovation presents humanity with controversial situations that can no

longer be addressed using traditional methods of decision making. These methods

not only limit the scope of the problem to a level where the breadth of the problem s

not available, but these methods in themselves cannot be used in isolation because

they lack the flexibility necessary for situations that are controversial, antagonistic,

and are burdened with a lack of knowledge. Current environmental and social

problems require an enlarged perspective if they are to be addressed in a way that

can offer solutions that will have a short, medium and long and veiy Iong-term

positive impact. The lack of knowledge based on the outcomes of decisions is a

serious consideration, and this is where the precautionary principle is pertinent in a

decision making process. This lack of knowledge has caused a shift in the way in

which decisions are taken. The question is: How are decisions then taken if they can

no longer rely solely on traditional scientific-economic quantifiable methods?

In an attempt to converge to an ethical framework for the precautionary principle, a

clearer understanding of precaution and how it relates to prevention is essential. In

fact, the idea of precaution is based on an attitude of prudence. Prudence refers to

how humans deal with situations when they are faced with an uncertainty of harm.

Decisions based on this attitude can be manifested on an individual or collective

level, through an expert or non-expert forum, using a rational or a more global

approach.
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Analysis of Prudent Attitudes for dealing with Uncertainty

To help clarify the differences in the approaches towards decision making in

situations of uncertainty of harm, it is important to undetstand the various attitudes

towards situations of uncertainty. Overlaps exist between precaution and prevention.

The preventive element is present in precaution. According to EwalU (1996), the

attitude of prudence defines the actions of humans when confronted with uncertainty.

Historically there have been three concepts based in uncertainty: foresight65,

prevention, and precaution.

Foresight is a liability plan that is based in fault (Ewald, 1996). It was based in an

ethics of virtue; linked to chance or fate. Foresight encouraged the integration of the

future with the present on an individual level. It was not aware of future risks; action

was initiated by seeking to avoid random future events. Foresight can be considered

as proactive because it sought to control situations by acting in advance rather than

waiting to respond to a situation after it happens.

Prevention is a solidarity plan based on known risks (Ewald, 1996). Prevention

developed from a certainty of risk through scientific analysis. Prevention speaks the

language of science; it is the concern of scientific experts. It is a rational behavior

that science could objectify and quantify in the face of a risk. The main reason why

prevention is a reactive tool is beca use it acts only after a situation has occurred. For

example in the case of pollution prevention, it only comes into effect after the

pollution is manifested; the approach is to clean up pollution in soil, air, and water.

Therefore it does not act in advance; remaining reactive. Also, it is a tactical tool and

not a strategic tool, because it seeks to solve micro or at best meso level problems.

This means that the approach seeks to solve problems primarily within a limited

phase of a wider problem. For example, pollution prevention can be used to clean up

the toxicity levels at a certain site; this is only a tactic because it really belongs to the

wider problem of environmental degradation. Prevention is mainly a problem

optimization approach.

65 Ewald (1996) uses the french word ‘prévoyance’ in describing one ofthe three prudent attitudes related to
uncertainty. We have used the word foresight as the translation for the word ‘prévoyance’, which in this context, is
deflned as ‘providence by virtue of planning prudently for the future’ (fellbaum, 1998).
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Precaution is a safety process based in the notion of potential risks. The current

global situation has resulted in a profound transformation and reformulation of the

problematic of responsibility (Ewald, 1996). Precaution, as it is emerging currently,

deals with another type of uncertainty; it is the uncertainty of science itself (Ewald,

1996). Precaution deals with the more global idea of human and environmental

safety in contrast to prevention which deals with known risks which are measurable.

Therefore, precaution refers to conditions that have not been used in the idea of

foresight, nor by prevention (Ewald, 1996). Precaution is not based in an individual

ontology as is foresight. The potential dangers that it deals with are collective; flot

only regional, but international. Precaution does flot either participate in the realm of

prevention because the threats that are dealt with by precaution cannot be proven or

quantified. According to Ewald (1996), societies are threatened with risks that can be

of a catastrophic nature; introduced in an act that itself tries to reduce such risks

(science based activities). The act of precaution starts when a decision must be

made in the context of scientific uncertainty; flot in a context of scientific certaiflty,

but in a context of doubt, suspicion, defiance, concern, fear, mistrust. Precaution is

therefore caught in a kind of suspension and shift between the requirements of

action and the certainty of knowledge (Ewald, 1996). Table 9 illustrates the

differences among foresight, precaution and prevention, aIl based within the attitude

of prudence.



117

Table 9: A comparison of foresight, prevention and precaution with respect to the 4 poles of knowledge

(based on Adam, 2004, Ewalc. 1996; Jonas, 1985). © Cucuzzella, C., 2007

Foresight Preventïon Precaution
(prévoyance)

Ontological Individual concern Collective (expert) concern Collective (stakeholders)
concern

What is the form 0f the Based in ethics 0f virtue, Based on quantifiable, Based in ethics 0f responsibility
perceived world? integrates the future with objective data, 0f the future and on the

present actions (deterministic) uncertainty 0f science (non
deterministic)

(what) Based on the randomness 0f Known risks having harmful Potential risks may have global
future events that have local consequences vary in time and infinite harmful
and finite consequences and spaœ consequences

Epistemological Consideration for the Reversibility 0f action is nota Consideration for the
reversibility 0f action consideration reversibility of action

What is the relation Cautionary, decision based Objective, rational, Anticipative, subjective decision
between the person that on an imaginable fate measurable decision
is constructing the
knowledge and the
perceived world?

(values) Based on single truth Based on multiple visions 0f the
truth

Virtuous attitude Prescriptive attitude Heu ristic attitude
(Axiological) (Deontological) (Axiological)

Based on randomness 0f Based on a cause-effect Based on a complex vision 0f
events in the future chain 0f events the world

(deterministic)

Valorization 0f future needs Valorization 0f needs for Valorization 0f needs for future
for individual current generations generations

Methodological Adaptive approach Normative Adaptive approach, but
requires basic statistical norms

What methods are used Need based approach Problem based approach, Solution (result) based
to obtain the knowledge? notion 0f efficiency approach, notion 0f sufficiency

(operational) Projection tool Tactic tool Strategic tool

Proactive Reactive Proactive

Future necessity is defined Risk defined by experts Levels 0f acceptability defined
by individual condition collectively by stakeholders collectively in a

ongoing basis as new facts
become available.

Decision made in situations Decisions made in situations Decision made in situation 0f
without potential or known 0f known risks potential risks
risks

Teleological No real requirement of Requirement 0f action based Requirement 0f action based
action; probability 0f random on known danger on potential danger
future events initiates course
0f action

What s the intention 0f Private decision Expert decision Public decision
the researcher?

(purpose) Liability plan Solidarity plan Safety process
(providing a better future for (reduce or avoid (reduce or avoid potential harm
individual) consequences 0f known from uncertain situations)

risks)

Individual plan for an Collective is involved in the Collective is involved in the
inevitable imagined fate implementation 0f preventive definition 0f the levels 0f

measures acceptability to be used as
markers to help reveal potential
problems
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In this section, a deconstruction of three basic attitudes of prudence was conducted

which exposed their limits and benefits, demonstrating the gaps that exist among the

three attitudes. This deconstruction was necessary because it allowed a

comprehension of the implications of each of the approaches for resolving current

technological-social problems. This table also exposes the emergence of criteria

necessary when establishing and assessing solutions based on a prudent attitude.

These criteria go beyond a socio-economic perspective since they are based on

values and visions based in prudence. These criteria can be used as a point of

departure for a decision process that is based in uncertainty.

The main reason for adopting a stakeholder process in cases of precaution is

because experts disagree on the available data; which is contradictory or divergent.

Therefore in order to arrive at a just and fair decision that considers the common

good, the scope of the stakeholders can no longer be limited to experts alone.

Stakeholders now wiIl include experts and non-experts. A question that arises is:

How will this stakeholder approach benefit the situation?

2.2.2. A Stakeholder Approach

To help clarify the various concepts used in this section, a brief explanation of key

terms will be introduced. A participative process is a process where individuals’

values and concerns are expressed. It is meant to respect individuals’ or groups’

right to an opinion, while at the same time claiming to be ethical and responsible

(Maclagan, 1999). A consensus is a process where agreements are achieved by a

group as a whole (WorldNet, 2006). A consensus implies that debate has taken

place and could resuit in an agreement where no accord has been reached.

Unanimous consensus is seldom reached. A discursive process is a process that

allows reaching a conclusion by reason or argument rather than intuition (WordNet,

2006). Arbitration has been defined as “the hearing and determination 0f a dispute by

an impartial referee agreed to by both parties (often used to settie disputes between

Jabot and management)” (Word Net, 2006).
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In a context of sustainable development, an ethical framework refers ta the

comprehension and articulation cf the values necessary for a strategy cf

development. This process seeks awareness cf the multiple values and practices,

and in doing so, the participants become knowledgeable about their position and

choice of action. The ethical process is therefore a form of active learning, attentive

observation; discourses that justify choice, choice of options, values, norms, and the

practices that will result (Droz & Lavigne, 2006).

A sense of responsibility towards others (current and future) is at the core of this

framework. Even with this basic value, it is flot evident what the best course cf action

is, since what may seem a responsible action to someone, may be considered

irresponsible to someone else. A collective discourse process that seeks consensus

on sustainability issues is one ethical approach. In such a collective forum, the

various stakeholders reveal thei r ethos and seek to comprehend the ethos of other

stakehclders within the discourse. lt 15 this sense cf comprehension that may allow a

decision te be made that will ultimately be based on a common good.

A participative process is therefore reccmmended to allow a decision process that

will include the ethics cf aIl the stakehclders involved. Althcugh an expert ethic could

in essence make a decision in a precautionary situation, hefshe will only provide one

perspective of the global vision necessary ta make a fair and just decision. Every

stakeholder in a situation cf uncertainty has an ethical foundation that contributes to

the complexity cf the situation. Withcut this collective approach, the plurality cf the

situation may be compromised. The following sections will seek to justify a

stakeholder approach for cases where a precauticnary approach is called for.

Defining the Stakeholders in a Perspective of Sustainabïlity

The interests cf aIl stakeholders are cf concern to an organization. A common

definition cf stakeholders by Freeman (1984, p. 46) is “(...) any group or individual

who can affect or is affected by the organization’s objectives.” Two assessments of

stakeholders are important in a stakeholder apprcach, namely: (1) how to identify the

key stakehclders and determine their relative power; (2) how to map the
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stakeholder’s relative power to other groups. Figure 6 is a typical model of

stakeholder groups for an organization.

Eme

EAsociatiolsEIoYeesIQ5

Figure 6: The stakeholder model (based on Donaldson & Preston, 1995).

In a sustainable context, some typical examples of stakeholders groups are:

associations, customers, employees, suppliers, investors, future generations, social

actors or institutions, and groups that operate at ail leveis (domestic, local, regional,

national, international, private, and public). There are many actors each with a

specific and significant interest for a set of given resources and their management.

The stakeholder approach allows organizations at ail ievels to contribute to the

process by dictating good practices and norms.

Groups at the domestic and local level are often the citizens or enterprises within a

community that seek the good of the citizens within the community. Even if these

groups act on a local level, they have a global perspective because of their

invoivement. Stakeholder groups at the regional or national levels seek to endorse

the societai common-good. International organizations have a perspective from the

community of nations and attempt to achieve a planetary global good (Droz &

Lavigne, 2006). The function of each of these stakeholder groups in a sustainable

development context becomes one of openness for a common cause — a survival of

the earth through a perspective of improving the quality of life for ail generations,

present and future. Sustainable development can then be realized through

constructive reiations among economical, ecoiogical, social, political and cultural

systems. The idea is not to preserve or save such systems, but to valorize, in a

precautionary way, and adapt to existing conditions (Droz & Lavigne, 2006).
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Defining a Stakeholder Approach in a Perspective of Sustaïnabiity

Stakehoider theory has been useful in a range 0f situations to assist in strategy

deveiopment and impiementation. One of the main purposes 0f stakeholder theory is

to heip organizations improve the outcomes of their actions, and minimize harm to

stakehoiders. A stakeholder approach can be described by the various theories and

concepts from stakeholder theory. According to Donaidson and Preston (1995) four

centra I ideas are related to stakehoider theory.

• it is descriptive — offers a model of the corporation;

• it is instrumentai — offers a framework for investigating the iinks between

conventionai firm performance and the practice of stakehoider management;

• even if stakehoider theory is descriptive and instrumental, it is in fact,

essentialiy normative. This requires an acceptance of two values:

o stakehoiders are identified by their interests and;

o ail stakehoider interests are considered to be intrinsically

valuabie.

• it is manageriai in a broad sense of the term; it recommends attitudes,

structures, and practices and requires that simuitaneous consideration be

given to the interests of ail rightful stakehoiders.

A collective approach that seeks consensus needs to be adopted in the attempt to

arrive at a decision that considers an inter/intra-generationai common-good. There is

a need to address confiict resolution with respect to the various stakeholders

invoived in the decision making process. Conflict is often at the core of discourses

that invoive various stakehoiders because of the diverging opinions among them.

The foliowing are some principies of confiict management for a better sense of

collaboration (Droz & Lavigne, 2006, p75):

• Conflict is not a negative thing but is part of ail society where different visions

co-exist. This implies a possible confrontation of perspectives, interests, and

needs.

• To arrive at applicable and sustainabie decisions, the decision making
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process must be participative and keep into account ail the affected parties

(stakeholders).

• The applicability of decisions is that the stakeholders arrive at voluntary

decisions through a process of negotiation.

There exist various methods for a stakeholder approach in order to reach consensus.

The ways in which decisions are reached may differ significantly based on which

approach is adopted. in essence, the two poles in a stakeholder approach are (Droz

& Lavigne, 2006):

1. General: which includes ail the stakeholders; this implies a decision from ail

the participants of change. It is clear that not ail situations can use such an

approach where everyone has a say in the final decision.

2. Limited: It is based in the exchange of information and considers the

relationships of power among the actors. But this approach avoids the actors

that may be too far from the problem or where the interests are simply

incompatible. This strategy may give too much decision ability to the most

powerful groups. There is an exchange of information, but the ability to

contribute to the final decision rests on one or a few stakeholders.

These two poles, being on the opposite ends of a continuum of approaches, define

the two extremes of a stakeholder process; in essence, it can fail anywhere within

the two extremes. The stakeholder approach is an invitation to examine the

relationships of power among groups and individuals and their respective interests

with respect to a resource or situation (Chevalier, 2001, from Droz & Lavigne, 2006).

This approach promotes the systematic implication of the actors and an orderly way

to resolve probiems. It is a participative approach that is oriented towards both the

actors and the structure of power that form the foundation for situations of change.

A disclosure of different perspectives of humanity is needed for the pursuit of

sustainability, in particular, within a precautionary attitude. Responsible decision

making requires consideration of the effects on ail stakehoiders. A large part of the

diffusion of this approach is the realization that technical methods alone are not
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adequate in searching for solutions. This approach is flexible since it adapts to

specific contexts.

Justification of a Stakeholder Approach for the Precautionary Principle

Problems that have fundamental technological uncertainties (as distinct from risks

with known probabilities) can often be considered social problems that are

intrinsically related with technological problems, because they affect society or the

relationship between society and the uncertain consequences of the technology.

Such problems are distinct from technical problems on their own since the latter can

adopt a deterministic approach to finding a solution. This is because technical

problems have defined variables with known uncertainties and thetefore the

problems are linearly solvable. However, when dealing with problems that require a

precautionary approach, this is not the case; such problems become inherently

social problems based of the fact that society can be affected in catastrophic ways

as a result of the technological outcomes. When this is the case, the problem

becomes complex since a solution to this dilemma must involve society, and their

diverse points of view.

In fact, according to Dupuy and Grinbaum (2005) uncertainties as a result of

technological innovations do not respond well to deterministic approaches, not only

because of a temporary lack of knowledge, but mostly because of the type of

situations that these problems become. They become primarily social problems and

therefore complex. The inherent complexity within societies is a direct result of its

diversity; each stakeholder of the situation has their own set of concerns and

commitments. In addition, there are very often too many unknowns in a social

problem to adopt a linear approach for solving the problem. These types of problems

that are contradictory and incomplete often occur in a social context because of the

fact that there exists diversity among society and therefore involve complex

judgements in seatching for solutions.

Figure 7 iflustrates the difference of the approaches to these two types of problems.

In the technical problem, the approach is that the observer lies outside the problem,

and therefore the problem can be solved in a deterministic, objective way. In this
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case, the observer does flot become part of the solution, since the solution is

obtainable on its own by observing the problem in a deterministic manner. However,

this is in contrast to the technological problem with a social context. In this case, the

observer (or society) is related to the technical problem and therefore the problem

will involve society. In this case, the problem can no longer be solved in a

deterministic manner since problems in a social context are complex.

technical technical
observer

t:e

observer
ve

Technical problem that could be Technical problem that could only
solved in a linear manner.The be solved through a participation
observer lies outside the scope of of the observer (in this case society).
the problem. The observer is intrinsically related

to the problem.

Figure 7: Compafison of approaches to dealing with technical problems and techno-social problems.

In addition, social problems cannot be simplified so that linear approaches are

adopted for problem solving. The main reason being that in the process of

manipulation of real world complex conditions into simplifications (in order to satisfy

deterministic models for calculations), the problem is no longer complex. It has

become a complicated problem that can be solved using a linear approach. In this

case then, the solution obtained is not a solution to the original social problem, but a

solution to a problem that can be resolved using a linear approach; this is not to say

that the simplified problem is simple, it may still be hyper-complicated, yet completely

predictable and solvable (De Coninck, 1993). However, it remains that the solution

obtained from this simplified problem statement will flot be a solution to the original

social problem, but to the simplified problem. A precautionary approach, which is

inherently a social problem, does not seek to simplify the situation in order to satisfy

a decision algorithm, but instead encourages an emergence of the social complexity

of the situation.

In cases of technological uncertainty, another major problem is that threshold of

damage is not known, and in addition, the outcomes as a result from reaching this
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threshold are flot known. This is because the outcomes cf such situations, when they

pass their thresholds wiII change the states of the situation in a completely

unpredictable manner, becoming a social problem (Dupuy & Grinbaum, 2005).

Solving social problems requires alternate methods of decision making; a shared

comprehension of the problem is necessary because of the inherent diversity within

society. In fact the problem cannot be solved unless there is also a shared

commitment in searching for a solution. This implies that to solve such problems

some type of participation method will be necessary.

A stakeholder approach is therefore particularly attentive to ‘neighbors’ and to the

effects they experience from decisions they may have not been part of. This

requires that the stakeholders are willing to participate and have obtained a basic

knowledge to contribute to the debate. This process encourages a sense of inter

dependence among the stakeholders in an effort to allow a comprehension of the

various values systems when seeking consensus. Therefore a sense cf

empowerment responds to a system of interrelated needs that improve the quality of

life of individuals and their communities.

That is why this approach is pertinent for sustainable development, since the

stakeholders become part of the solution, except for those stakeholders not yet born.

In sustainable development, future generations are also stakeholders, and their

needs or aspirations are not yet known. Any generation cannot consider themselves

owners’ of the planet. Therefore this approach operates on a double geographic

displacement; spatial and temporal. This approach, more than traditional

approaches, respects an ethical process, by inserting others in the reflection. This is

a radical rupture since it associates others in a personal future. Therefore a

stakeholder approach for precaution is justified; and as a resuit the development cf a

system of governance, which represents the fourth pillar of sustainable development,

becomes essential.

Benefits of a Stakeholder Approach for the Precautionary Principle

Tradeoifs often exist among choices; between short, medium, and long-term

solutions, and in finding a compromise between conflicting objectives like
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conservation, preservation, development, equity and peace. There is a pluralist, and

constructivist tendency in this approach, which places an ernphasis on the processes

of social development much more effectively than the previous positivist approach to

sustainability.

According to Sclove (1995), there are several reasons for a greater public

participation in research, development and design (RD&D):

• a larger number and more diverse range of participants increase the chance

that someone will corne up with a creative insight;

• a more diverse range of social needs and concerns are reflected in the

design process;

• can provide enhanced opportunities for rich cross-fertilization of ideas;

• a broadened participation will allow an irnproved response frorn markets to

the needs of everyone; not only the wealthy, but also the economically

deprived.

According to Tickner and Geiser (2004), the benefits for public participation in

assessing alternative solutions are:

• those who may be adversely affected can provide potentially better solutions;

• will draw on a wide set of ‘experts’ and sources of experience;

• public becornes aware that environmental impacts are not inevitable, but that

there are choices.

According to Droz and Lavigne (2006), the benefits to stakeholder engagement are:

• generates negative outcomes;

• reveals under represented stakeholders;

• reveals lack of clarity or certitude;

• generates disputes and a more diverse range of knowledge and therefore

becomes pertinent for social change.

Based on the above authors’ arguments, there are various common threads among

the range of benefits or usefulness of a participatory approach for the precautionary

principle. By basing their commonalities on three main axes, the following basic

ideas emerge:
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Justification axis

The justification of a decision in a context cf uncertainty, cannot be done in

isolation because cf the Jack of data, and thetefore as a result wiIl also shift

the burden of proof to the stakeholders; satisfies the justification of the

decision process. What may seem responsible to one person may not be to

someone else.

Social Co-Learning axis

A public participative approach allows the public to become aware;

empowered to make choices with respect to social or environmental impacts

from products or service systems, and in the process each one benefits from

the knowledge and values of the other.

Generating Alternatives axis

A broadened range cf possible insights as a result of the varicus perspectives

of the stakeholders nourishes the creative process.

In using a participatory approach, the selection of stakeholders is an important

question to consider (De Coninck, 2005). A public participation will allow a

comprehension of the unresolved issues among participants that is not possible

through a risk assessment or Jife cycle assessment alone. Because of the greater

public participation, the burden is now in fact shifted to the public (Tickner & Geiser,

2004). When Tickner and Geiser’s reasoning for greater public participation are

compared to Sclove’s (1995), and to Droz and Lavigne’s (2006), similarities exist

with respect to the emergence of the various points of view. This may have as a

result the widening of a society’s moral scope, and therefore a better capacity to

comprehend the knowledge that materializes through such participation. From this

perspective, public participation becomes a way to expose and deliberate the

different ethical positions of each stakeholder (De Coninck, 1997, 2000, 2005).

A public participatory approach to help in the decision making process of a situation

based in lack of knowledge, will have several benefits, as specified above. Public

participatory approaches to decision making are ways of sharing knowledge, and not
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of being lectured. In a public participatory forum, the participants must be willing to

listen and engage themselves in the discussion (De Koning & Martin, 1996). This

process cf public participation allcws the participants to regain control of situations66

that they may have previously believed to be out of their control; and therefore it

provides the participants a way to rebuild their belief in a democratic system that is

ccnstructed to satisfy the ccmmon-gcod. Therefore a sense of empowerment

becomes a fundamental characteristic for stakeholders.

2.2.3. Precaution: A Collective, Normative, Adaptive Approach

Typically, organizations use a deontolcgical ethical framewcrk to help ensure that

processes are adhered to. It is not that simple in a perspective cf precaution. If

designers try te use a traditional ethical theory te guide them in defining their course

cf action; either a deontolcgical approach or a utilitarian approach; they will find each

of them insufficient in some way. The following is a proposai for a precauticnary

approach for decision making using a stakeholder apprcach that is based on the

emergence cf values and visions cf the various stakeholders.

This ethic of sustainable develcpment touches econcmic elements (revenue,

consumerable goods), qualitative elements (environment, quality cf life), and social

eiements (family, politics), considering these useful for the flourishing cf human life

(Drcz & Lavigne, 2006). By considering elements that ccnstitute a ‘good’ life, a dialog

among stakeholders that is based on an ethical framework beccmes essential.

The ethics that is being proposed relies en an ethic cf consensus; net a dogmatic

(impcsed) form cf ethic. Principles, which can be used as hypcthesis, can be

included during discourse. Arbitraticn is not recommended for several reasons.

Acccrding te Massé (2003, from Droz & Lavigne, 2006), an ethical approach that is

based in arbitration through a list cf principles, has largely been condemned in the

last two decades for its excessive normative tendency and its rigidity towards an

analysis of ethical issues. The main criticisms were (Massé, 2003, from Droz &

Lavigne, 2006 p. 90):

66 Section 1.3.3 ofthis paper provides further elaboration oC this concept.
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• Absence 0f sensitivity to specific contexts especially in the context of health

issues

• The mechanist character of the ethical analysis process

• An absence of a fundamental ethical theory

Therefore a consensual approach to deliberation is recommended. The idea of

principles used in a consensual approach can bring many contributions on a

methodological perspective. An applied ethic to govern the environment would

benefit from the following methodological contributions (Massé, 2003, from Droz &

Lavigne, 2006 p. 90):

• None of the norms would have an absolute value because they would be in a

context of pluralist societies

• Ethical analysis implies a continuai assessment of norms which are ail

legitimate and defendabie. Therefore an applied ethic can be seen as the

deliberation of confiicting views for new norms.

• The implementation and choice of these norms must pass through the

fundamental step of their specification; definition and pertinence in a given

context using a normative consensual process.

In essence then, the consensual process is normative, but relies on the ongoing

assessment of norms to arrive at a consensus for: (1) updating existing norms; or for

(2) creating new norms (Dupuy & Grinbaum, 2005). Therefore the existing norms wili

be used for judging situations (as a point of departure), and in addition, the

evaluation of new situations will be used for updating the existing norms and creating

new ones (Dupuy & Grinbaum, 2005). The latter step requires an anticipation of the

future (Dupuis & Grinbaum, 2005). Therefore there is a shift from a deontological

approach to an axiological approach.

The values that influence decisions are based on an axiological perspective of the

situation. The reason why these values cannot be normative is because when a

consensus is based on values, these values can be considered to be based on what

a stakeholder considers what is right and wrong, and not what a stakeholder should

consider to be right and wrong; therefore based on an axiology and not on a
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deontoiogy. Such private values will often be in contradiction with public norms, and

therefore the difficulty resides in finding a common ground among the stakehoiders.

A Framework based on Values

In a stakehoider approach, the process of debate is not iimited to a group of experts.

The participation of citizens is a fundamental part of this process. Therefore a sense

of empowerment among stakehoiders is a requirement for such a process to be

effective. This signifies that participants are autonomous, competent and are wiliing

to participate in order to improve unacceptable situations.

In such a process, it is a given that each stakehoider has their own set of private

values. Amongst the divergent value systems, a democratic and rational debate

seeking consensus on norms (their hierarchy, the establishment of new norms,

updating existing norms) is the goal. The debate wouid focus on the search for a

common-good and an improved quaiity of life; a common goal for ail stakehoiders.

The goal is therefore to transform the piuraiist and individuai values into universai

norms that are acceptable by the iargest number (Dtoz & Lavigne, 2006). A debate

that expects established truths’ to be recognized by ail is headed towards faiiure,

since this wiii neyer be reached. The practicai objective is to arrive at a common

position on norms that may be used to direct some program of deveiopment or

governance of the environment (Droz & Lavigne, 2006).

Soiidarity signifies that a common set of goals exist when seeking to improve the

quaiity of ilfe for ail. According to Des Jardins (1995) beyond the divergent opinions

among stakehoiders, there is a set of generally accepted conditions, which are

based on values. Some exampies of such generally accepted conditions are (Droz &

Lavigne, 2006, p. 97):

• rejection of an ethic based strictiy on cost-benefit;

• rejection of a radical liberai conduct of privatization of ecologicai enterprises;

• the commodification of pure air;

• the commodification of drinkabie water;

• respect for justice towards the polluting of poor countries;
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• recognition of the limits of the over-use of natural resources;

• recognition of the limits of the capacity for the environment to metabolize

toxic waste and to regenerate itself;

• moral duty with respect to animal species;

• responsibility towards future generations, and others.

Based on this list of common concerns, some fundamental values and goals emerge

as a point of departure for such an ethical debate. These may clarify the dimensions

that are part of a common ethos for sustainable development in a perspective of

precaution, which may eventually lead to a shared ethic; a first step toward

consensus. Table 10 seeks to articulate fundamental values within a context of

sustainability based on (Jonas, 1985; Motin, 2004; Ewald, 1996; Dupuy & Grinbaum,

2005; Arendt, 1958; Adam, 2004; Harremoés, 2003; Whiteside, 2006; Droz &

Lavigne, 2006; Kourllsky, 2002; Tallachini, 2005). This table can also be used as a

preliminary analysis grid for understanding whether the precautionary principle is

implicitly manifested in decision making. This cannot define with certainty if this

principle is used, (unless explicitly stated with specific processes defined), since this

would require more criteria to properly evaluate, however, it can indicate if the

decision processes are implicitly precautionary. This can be a starting point for an

evaluation.

This list of values and goals that can be used in a reflection for a decision based on a

precautionary attitude has some semblance to the fundamental human needs and

satisfiers proposed by Max-Neef (1991) (Table 7, page 82). For exampie respect,

equality, justice, responsibility, and adaptability are satisfiers according to Max-Neef,

and appear on this table as fundamental values for a precautionary attitude.

Freedom is considered a fundamental need by Max-Neef and also appears on this

list of values. Participation, another fundamental human need according to Max-Neef

s directly related to empowerment and solidarity, other values on this table.

Therefore, this set of values that can be used as a basis for a precautionary mind-set

is directly related to the set of fundamental human needs that constitute a sense of

well-being. This is because a precautionary attitude seeks ta improve the quality of

life for aIl; reduce potential dangers by being proactive and anticipative; ensure a

sense of justice, equality and equal access and capacity for ail.
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Table 10: Fundamental values and goals in a context of precaution (based on Jonas, 1985; Morin,

2004; Ewald, 1996, Dupuy & Grinbaurn, 2005; Arendt, 1958; Adam, 2004, Harremoês, 2003; Whiteside,

2006; Droz & La vigne, 2006, Kourilsky, 2002; Tallachini, 2005).

Values Goals

Responsibility Protection of common good

Fairness (everyone has the right to a good life)

Respect

Futurity Promotion of weII-being

Equality (improving quality of life)

Justice

Freedom Avoidance of irreversibility and non-substitutability

Empowerment of actions

Solidarity

Dignity

Transparency Harmony with nature

Non-maleficence (preservation and conservation)

Adaptability

The fundamental values and goals that can be invoked to help in a reflection based

in ethics are numerous. Even with a sense of solidarity, it is not evident how to

proceed in such a debate. One observation seems evident: if consensus building

methods and hierarchy of values are not taken into account in a stakeholder

approach, then this approach, with its contradictory discourse, may result in the

inability to make a decision. Therefore the stakeholder process would be normative

(Dupuy & Grinbaum, 2005), but the norms would be flexible and adaptive. An

ongoing process of adapting norms to new knowledge would allow the flexibility

necessary in a precautionary approach.

2.2.4. Moving Towards a Precautionary Approach for Design

In this section the evolution of design approaches and their concerns will be

presented in order to understand where and how the precautionary approach can be

integrated into a sustainable design process. Design can contribute significantly to

sustainable development by proposing solutions that embed a global understanding
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of a situation and that consider the benefits to the environment and society for the

short, medium, and long-term. Design can be considered as a means to ensure a

future for humanity. Therefore situations of uncertainty can be addressed through

various ways; one way is through the understanding of ethics and its application in

the decision making process for design. A stakeholder approach for the deliberation

of issues addresses this in a contemporary ethical manner. An ethical framework

entails a mutual comprehension of an individual as well as a social ethos through

open deliberation. A social ethos may not be entirely related in an incremental

manner to an individual ethos (Droz & Lavigne, 2006), and this is why the choice of

stakeholders involved in a stakeholder approach is an important consideration (De

Coninck, 1997, 2000, 2005). This process implies an understanding of values and

their applicability to searching for innovative sustainable solutions.

When seeking to shift from a preventive approach towards a precautionary

approach, it is not clear how the transition will take place because of the differences

in the way these two approaches seek solutions. Eco-design adopts a problem

optimization approach (Figure 8). On the other hand, sustainable design is defined

as a mode of conception that seeks global, long-term solutions that consider the

common-good. In this perspective, sustainable design adopts a precautionary

approach (Figure 9). The evolution of design strategies, from green to eco to

sustainable, reveals a noticeable evolution towards a systemic approach, which is

increasingly global in nature when establishing solutions. There is an attempt, as one

strategy evolves to the next, to increasingly integrate complexity — social as well as

environmental issues need to be dealt with on a more global scale, to move towards

a mode of sustainable design. Sustainable design seeks to find solutions that would

improve the quality of life on a global scale.

Figure 8 presents the evolution of design approaches up to the second wave of eco

design. This series of 4 models illustrate the increasing complexity inherent in the

decision making process for designers when adopting solutions that seek to abide by

a mode of eco-design. They provide a basis for an evolution towards a precautionary

approach to design practice by presenting the concerns prevalent in existing

approaches to eco-design. In particular, the second wave of eco-design intervention
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(Figure 8) provides examples of indicators that can be evaluated using deterministic

methods.

Traditional Design Intervention

Primary Materials Form
Resources

. Assembly Distribution Usage End of life

. .
Green Design Intervention

Primary Materials Form Assembly Distribution Usage End of life
Resources

1 st Wave of Lco-Design Intervention

Primary Matenals Form Assembly Distribution Usage End of life
Resources

Figure 9 presents a sustainable approach to design and proposes how the

precautionary principle can be integrated into such an approach. In this figure an

attempt is made to delimit the type of criteria (values and visions based on a global,

long-term perspective) necessary for such a reflection. In this figure, the criteria such

as fairness, dignity, responsibiity, etc. represent the values coherent with a

precautionary attitude (these are presented above the main process). Criteria such

2nd Wave of Eco-Design Intervention

E que

Figure 8: Evolution of design inte,vention and their main considerations (based on: Plo tiffe, 2006, slides

3, 6, 72, 75).
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as protection of common-goocJ social cohesion, ecological integrity, etc., represent

the global visions pertinent for a precautionary attitude (these are presented below

the main process). For example, if social cohesion can be considered as an indicator

category based on a global vision of quality of life, then possible indicators for this

category could be justice, fairness, responsibility, respect and freedom. This is just

an illustrative example, and further research is needed to properly establish such

indicators.

Indicators that are based on the values and visions cannot be assessed using

traditional modes of evaluation that are deterministic, and this is why a stakeholder

process must be integrated into this process of decision making, which is not present

in the traditional approach to decision making. This presents a rupture in the way

decisions are made and confirms the requirement for a system of governance

necessary for the establishment and assessment of such indicators since they are

seeking to satisfy a common-good based on fundamental human needs. It becomes

clear in this figure that the precautionary principle can be used as a complement to

an already existing preventive approach to design. However, a precautionary

approach to design would be used only in particular situations; when current

lifestyles impose potential harm to individuals or their societies and therefore a

precautionary approach for finding innovative solutions would be warranted.

Therefore when sustainable solutions are sought in a perspective of precaution

these solutions will be based on the conception of new lifestyles and therefore the

assessment is based on scenarios using values as the main form of criteria.

Whereas a preventive approach to design will assess environmental and social

impacts on a product or service scale using deterministic methods; this is a value

neutral approach. So both preventive and precautionary approaches are necessary

for achieving sustainability. As a result a precautionary approach will not only

complement a preventive approach, but will also encourage a shift from an eco

design mode to a sustainable design mode.
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As has been mentioned, the concerns and criteria in a precautionary approach are of

a different character, and are based on a different method of establishment,

evaluation and assessment from the criteria used within a preventive approach. In

the next section, the gap between these two approaches wiII be elaborated.

Epistemological Gap between Prevention and Precaution

The deterministic approach is a point of view among others (heuristic, social, ethical)

of looking at the world. It has its own set of values; an attitude of articutating the truth

through objective facts and imposing this value system to others (Morin, 1982). A

deterministic approach has power because of its expert knowledge and quantifiable

facts that seem indisputable (Morin, 1982). In fact, based on its ability for explanatory

power, predictability, and absolute truth, science has the capacity to contest a

hypothesis or theory; often referred to as the theory of falsability (Popper, 1965).

However this does not mean that scientific discourse cannot be questioned (Droz &

Lavigne, 2006).

Complexity is another way of looking at the world; it does not mean complicated. It is

important to understand the difference between complexity and complication in order

to understand the epistemological gap between prevention and precaution. Popper

(1965) suggests that a complexification of natural phenomena is appropriate in cases

where it is necessary to go beyond a rational approach; in his perspective,

complexity implies that a recipe can be used to arrive at a response. In fact, Popper

is referring to the framework of hyper-complication; an approach that upholds its

predictive powers (De Coninck, 1993), and not a compiex framework. According to

Morin (1982) a complex framework is less of an approach for problem solving and

more of an approach for the emergence of problems (De Coninck, 1993).

The idea of an epistemological obstacle was first introduced by Bachelard (1938). He

showed that science has progressed against the notion of common-sense and

ordinary knowledge; he daims this to be a source of epistemological obstacles to the

advancement of science. According to Bachelard (1938), scientists use the same

form of argumentation and explanation they are accustomed to and therefore are

caught in a kind of inertia; this he daims is another source of an epistemological
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barrier. This refets to the habits of accepting the ways in which things are done, and

therefore inhibits new questioning. In some sense, this inhibition of asking questions

in innovative ways can be seen as a working within a paradigm (Kuhn, 1970).

The distinction in epistemological stances represents the core discrepancy when

describing the differences between prevention and precaution approaches. The

epistemological position of sustainable design is coincident with the precautionary

principle; just as the epistemology of green and eco-design is similar to that of the

prevention principle (Figure 10). An awareness of the inequalities of the knowledge

producing world’ (or expert knowledge providers) is a point of departure for a

precautionary approach. In this approach, a participative forum for decision making

allows a pluralistic, non-neutral position (Droz & Lavigne, 2006); this is in contrast to

a preventive approach, which adopts a universal and neutral position of knowledge.

A precautionary approach wiII allow an emergence of various points of view; a way to

construct solutions from the diversity of knowledge, values, and concerns. To

embrace the complexity of situations from the perspective of precaution requires: (1)

a commitment to justice and fairness; (2) a participative method to allow the

emergence of the issues of each stakeholder; (3) a commitment to comprehending

the value systems of each stakeholder; and (4) a commitment to search for

alternative solutions that wiII not shift the negative impacts, but seek to avoid them

altogether.

Paradigm of
complexity

Sustainable design Cycle Analysis)
7—: TJari

barrier
Ecodesign f 15t9fltiOfl

prevenflonapproach

Green design

<fpeg Ï
:downstrearnapproach)

Paradtgm of
determinism

Figure 70: Towards a global and systemic approach in the establishment of social indicators: a

theoretical result of adopting a precautionanj approach to decision making. © Cucuzzella, C., De

Coninck, P:, 2007

Assessment tools such as SLCA, that address social impacts and therefore social

problems, can aptly be embedded within the systemic paradigm. However, very littie
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research is currently done on SLCA within this paradigm; most research in SLCA is

firmly embedded within a deterministic paradigm using quantitative methods67. The

main problem with using only quantitative methods for assessing social impacts is

that much 0f the data available is not measurable and therefore very difficult to fit into

such an approach. In addition in cases of fundamental uncertainties, it becomes very

problematic to use such approaches.

However, the attraction of using deterministic quantitative methods is that they have

predictive powers where decisions based on computable data are simpler to

rationalize; humans are very comfortable with this type of support for decision

making (Dupuy & Grinbaum, 2005). There is a difficulty in moving beyond a

deterministic approach; instead there is a greater tendency to rely on statistical

probabilities to support decision making in cases of uncertainty (Dupuy & Grinbaum,

2005).

Some current research on social impacts is being done using a qualitative (in

addition to quantitative) approach68. This is an immense improvement from

approaches that seek to measure social impacts using quantitative methods alone

because of the greater depth of information in regards to world conditions; however,

even these approaches remain in the preventive paradigm. This is because these

indicators are measuring impacts based on the production of products and service

systems; primarily a socio-economic perspective. How to move beyond a preventive

approach so that decisions made in a precautionary context consider the common

good? In order to adopt a precautionary approach, the assessment should be made

on lifestyles, not on the products and services; and on finding creative solutions to

existing lifestyles that would improve quality of life for individuals and communities

(Marchand, De Coninck & Walker, 2005).

Therefore a fundamental emerging concept for design in a perspective of precaution

is that this approach would seek solutions to improve the quality of life over and

above assessing the impacts of the proposed solutions. Both approaches,

For example GaBi developed by L. Barthel, and J. Pflieger from the University of Stuttgart. This approach
was presented at the international conference Society and Materials in Seville, May, 2007.
68 For example the UNEP/SETAC task force within the Life Cycle Initiative bas adopted a qualitative perspective
for establishing and assessing social impacts.
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prevention and precaution, therefore become pertinent in this process cf sustainable

design. This s because designing new lifestyles in a precautionary approach would

seek to satisfy fundamental human needs on both inter and intra-generational levels;

an attitude of sufficiency becomes the cote of this thought process. And by improving

the quality of life, this process is essentially precautionary since it:

• is anticipative;

• considers revetsibility of actions;

• is based on multiple value systems (collective approach);

• valorizes future genetations;

• is proactive in the solutions it seeks;

• considers safety and health issues;

• adopts a global perspective (temporal and spatial).

These criteria are based on Table 9 from page 117; by elaborating on the

dimensions of prudence the criteria for a ptecautionary apptoach emerged. AIl of

these considerations are pertinent to precaution and therefore equally essential for a

sustainable mode of design. Thetefore because this approach requires collaboration

among stakeholders to contribute to decisions based on innovative solutions that

seek to improve quality of life, then a sense of empowerment among the

stakeholders (employees, citizens, suppliers, among othets) is fundamental since

without this, a collective approach to decision making would not be feasible. Figure

11 ptesents a conceptual map of the major elements of this study; the highlighted

elements indicate the specific areas of interest.
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Figure I I: Conceptual map comprising of: the development paradigm, the design approach, and the

decision support necessary. © Cucuzzella, C., 2007
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2.2.5. General Description of Data Requirements

As stated earlier, LCA methodologies are fundamental for assessing a product’s

adherence to eco-conception; however, they are limited because (1) of the ways in

which impacts are established and assessed in cases of fundamental uncertainty;

remain within a deterministic paradigm (2) their lack of a spatial (global) and

temporal (long-term) perspective (limited to product and service system impacts),

and; (3) their lack of embedding the multiple values and visions of stakeholders.

These are ail necessary in a context of precaution. On the other hand, sustainable

assessment methodologies at an organizational level may be better equipped to deal

with precautionary concerns, in particular if they adopt a stakeholder approach.

However, a stakeholder approach needs some guidance in making decisions,

otherwise, decisions can neyer be reached. Are these guidelines in the form of an

ethical framework, guiding principles, codes of conduct or aIl three? In a context of

searching for and assessing sustainable solutions, the involvement of non-experts as

weil as experts is essential. Therefore, the emergence of an empowered consumer

citizen would be a fundamental necessity for such a process of decision making to

be effective. How do organizations deal with the nature of such decisions? In

essence then, the intent is to understand how organizations assess situations and

make decisions that are based in fundamental uncertainties.

The nature of the data to be collected in this research will be textual. The unit of data

for this research is the organization, and in particular their sustainable development

assessment methodologies. An understanding of these methodologies wiII provide a

better picture on how organizations make decisions when seeking sustainable

solutions. While some of these methodologies are used directly for product and

service development, others are used at a corporate level for assessing the level of

sustainability for organizations. In understanding these methodologies, then the way

in which organizations make decisions in cases of uncertainty of catastrophic harm

wiII emerge, either on a product and service level or on an organizational level. In

fact, in understanding each of these two levels of assessment (product and service

or organizational), then an understanding of which level of assessment is more

adaptable for a precaution approach may emerge.
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One question that will arise is: Can an understanding of situations of uncertainty of

catastrophic harm at a product and service system level help stakeholders in their

deliberation? Is this scope too limiting? Is the corporation a better unit (as opposed to

product and service) for grasping the issues in situations of uncertainty? How is the

commitment to sustainable development being supported by company values,

principles and codes of conduct? The basic assumptions that underlie my

epistemological approach are that in order to operationalize the precautionary

principle for product and service development, two main requirements are

necessary:

• An ethical framework that can be used to guide deliberation;

• A stakeholder approach for the decision making process.

If organizations seek sustainability, in particular to reduce potential harm from

uncertainties in technologies, what do they use to guide them in their decision

processes? Do they have such frameworks available for decision making? Are

stakeholder approaches in place within their organizations to address these types of

decisions? Such questions will be addressed in the field work of this research. In the

next section, details of the methods for conducting this work will be presented.
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3. The Methodological Framework

3.1. General Introduction of Methodology

Before detailing the methods that wilI be used in conducting the field work, it is

important to introduce some methods and tools available for this type of research.

The questions that this research is addressing are very open-ended questions; a

comprehension of existing sustainable development assessment methodologies and

their inclusion (or exclusion) of the precautionary principle in their decision

processes. In essence, these questions seek to understand some aspect of human

behaviour within a specific context. Therefore it seems that a qualitative approach for

the research wiII be most appropriate. After the introduction of the various qualitative

methods and tools, a justification for such an approach wilI be further elaborated.

3.1.1. Research Methods

Social sciences are interested in human action and therefore the object of study is

the human being within a particular context. Knowledge — whether it is layman or

scientific, has been a controversial area. Human sciences run the risk of having

traditional science confuse the interpretations that the observers have of reality with

reality itself (Poupart et aI., 1997).

Qualitative research seeks to understand phenomena in context specific settings.

Quantitative research uses methods that are experimental to test hypothesis

generalizations, through quantitative measures with precise Iaboratory settings. Each

of these methods is used for very different types of research questions, and

therefore, the activity that the researcher engages in is founded on the basic

assumptions of each methodology (Hoepfl, 1997).

Qualitative and quantitative methodologies are not mutually exclusive. Qualitative

research tends to describe the unfolding of social processes, rather than describing

the social structures which are done using a quantitative methodology (Van Maanen,

1979). In a qualitative methodology a description of the phenomena within a specific
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context will be constructed from the perspective of the researcher. This requires an

empathetic understanding that is often achieved by direct or firsthand knowledge of a

research setting. This is a basis for most qualitative research (Denzin & Lincoln,

2005).

The basis for a qualitative research is dictated by the type and field of research. If the

research question is open-ended, this often signifies a need for a qualitative

approach to be able to properly contribute to the discovery that often results from

such a research question (Hoepfl, 1997). Another consideration in selecting to adopt

a qualitative approach is that the phenomena can be more fully described using such

an approach in contrast to a quantitative research apptoach (Van Maanen, 1979).

Quantitative research can often result in generalizations that are ‘simplifying’ and

therefore cannot properly satisfy a research question that requires the richness that

often results from of a qualitative interpretation.

Both qualitative and quantitative research is an interpretation of the observed or

studied phenomena through the perspective of the researcher. Qualitative research

has an emergent nature, and therefore it is neither possible nor appropriate to

finalize research strategies before data collection has begun. In a qualitative

research, the researcher seeks to observe and interpret meanings in context

(Poupart et al., 1997).

This is unlike quantitative research, which has a predetermined strategy, right from

the beginning of the research. For both quantitative and qualitative research

methods, the primary questions and the plans for data collections strategies are

specified before data collection has begun (Hoepfl, 1997). In both cases, the

researcher presents a bias on the object of study by the choices made throughout

the research process.

Typically the product of a qualitative research s the generation cf theory and not

theory validation or testing (Hoepfl, 1997). Since it is theory generation, the result

wiII not be a finished product, but instead a product that is in constant evolution or

development. In addition, the results are usually not generalized theories, since
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qualitative research is usually framed within a specific context and therefore

generalizations are difficult to conclude. According to Weiss:

“Qualitative data are apt to be superior to quantitative data in density of

information, vividness, and clarity of meaning — characteristics more

important in holistic work, than precision and reproducibiitj/’ (from Van

Maanen, 1979, pp.344-345).

There are various tools available for a qualitative research. The next section will

present the tools that will be used during the field work.

3.1.2. Research Tools

There are three main forms of data collection for a qualitative research: literature

analysis, interviews, and observation. This research will focus on literature analysis

and the interview process (in particular, semi-structured interviews).

Document Analysis

This often provides a complementary form of data collection (Lessard-Hébert,

Goyette & Boutin, 1990). In other words, collecting data from documentation (such

as charts, journals, correspondence, web sites, organizational reports) as a

complementary step in a qualitative research will provide a researcher the insight to

formulate ideas and/or questions for either of the other two qualitative techniques:

interviews and observation.

Interviews

The possibility of interrogating social actors and using them as resources for the

comprehension of social realities is a great advantage that the social sciences have

over the physical sciences; since in physical science the objects of study are

inanimate or cannot speak. The interview process is the method used for

interrogating actors. The interview has advantages and disadvantages. On the one

side, interviews are an effective means to comprehend social realities through a

dialog and an understanding of the social actors. On the other hand, social realities

are not easily grasped; the knowledge that is sought is transmitted through the
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interview process and may be difficuit to comprehend because of the multiple

interpretations (Poupart et aI., 1997).

According to Lessard-Hébert, Goyette, and Boutin, (1990), interviews are an

effective way b collect information about beliefs, knowledge, and ideas from

subjects. This information is pertinent since it comes directly from the subjects.

Interviews could be used as a primary source of information or in conjunction with

other forms of data collection. According to Patton (1990) there are three main types

of qualitative interviewing:

informai Interviews

These are conversational interviews. These often follow either an observation that

involves participation, or direct observation. It is a beneficial method when the

observer wants maximum flexibility to follow through on ideas as they emerge in the

conversation. As the conversation opens up, the observer then starts to formulate

the questions in a spontaneous way and asks these questions in an informaI

manner. One problem with this approach is that the collected data may be difficult to

classify and analyze because the data was generated in a less orderly way.

Semi-structured Interviews

These interviews use a pre-determined set of questions as well as a pre-determined

interviewee from a setting or group. Because the questions are predetermined,

which is considered an interview guide, each interviewee wiii answer the same set of

questions. The questions are open-ended, and therefore can capture as much detail

as the interviewee is capable and wiliing to divulge. Also, the interviewer can follow

through on ideas as they emerge in the interview (foilow-up questions). One

disadvantage of this method is that it is not as flexible as an informai interview.

However, the big advantage is that ail interviewees wiIl answer the same set of

questions and therefore classification and analysis is simpler than using an informai

approach.

Standardized Interviews

These are open-ended interviews, similar to a survey. The questions are

standardized. This means that they are carefully scripted and written down so that

each interviewee will get the same set of questions in the exact same order. This is
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particularly good for comparing across interviewees. However, does flot provide any

flexibility to follow up on ideas as they emerge in the interview.

Forms of Communication for Intei’views

In addition, to the above categorization of interview process, there is also several

ways to conduct any of the above interviews: face-to-face interviews69; phone

interviews70; email interviews71; and chaUmessaging interviews72. Each of these

formats have benefits and limitations based on the specific situation.

Besides selecting the format of observation, the researcher must also select the way

in which the interviewees wiIl be selected. This is called sampling. In many ways, for

a qualitative research, the process of selecting who to interview is a recursive

process because the choice often depends on what was found in the current iteration

to be able to make a decision on who to interview next.

Sampie Selection

The way in which the subjects are selected depends on the type of information that

the researcher seeks. The subjects may be selected from (Patton, 1980; Lessard

Hébert, Goyette, and Boutin, 1990):

• a random sampling strategy;

• a purposeful sampling strategy;

• from key informants

A random sampling is effective for: (1) avoiding a systematic bias; (2) tries to achieve

a representative sample set, and; (3) increases confidence when making

generalization to particular areas or groups (Patton, 1980). In random sampling

strategies, the cases may be selected either in a simple tandom manner, a stratified

random manner, or a cluster random manner.

69 . . . . . . .This type of interview is beneficial when a necessity to adopt questions to the answers ofinterviewee.
70 This type of interview is beneficial when interviewee is geographically far away, or is too busy to talk and does
not want to use internet technology.
7i These are less personal that face-to-face or phone, but very convenient because the resuits are already in digital
format. flowever, the interviewer may not get as much information because it is less feasible to ask follow-up
questions in this format.
72

This format is beneficial when taiking to people who are geographically far away, and also have the benefit of
asking follow-up questions. A disadvantage is that the answers may be too concise.
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A purposeful sampling has other advantages, such as: (1) it increases the use of the

information collected; (2) provides information about special cases; (3) avoids a

study where resuits would be dismissed because the object of study is considered

‘unusual’; (4) allows for maximum application of information towards other cases,

based on the special cases; and (5) it may save time and money (Patton, 1980). In

purposeful sampling strategies, the observer may choose subjects that are: typical of

the phenomena; atypical of the phenomena; politically oriented cases; or subjects

selected as a matter of convenience.

When selecting subjects that are key informants, the subjects are typically very

competent in the phenomena of study. This is an effective way of collecting data,

especially when the phenomenon in question requires specific competencies. In

such cases, neither random sampling nor purposeful sampling wiII provide the

observer with subjects that can provide responses that are significant enough to

enlighten (Poupart et aI., 1997). This sttategy of sampling is pertinent when the

competency in question is not widespread, and the observer must be sure to select a

subject that can provide the responses for the observer’s questions.

Having reviewed the various tools available for a qualitative research, the following

section wiII seek to (1) justify this approach; and (2) present the protocol that wiII be

followed in conducting the field work.

3.2. Research Protocol

The main objective of this research is to justify the establishment of an ethical

framework for an eventual operationalization of the precautionary principle for design

using a stakeholder approach. This principle is a principle meant to guide decision

makers in a context of uncertainty of harm. In seeking to understand how decisions

are made in a context of sustainable development, and in particular in situations

where the precautionary principle is required, an understanding of assessment

methodologies wiII be conducted during this research. In carrying out an analysis of

existing sustainable assessment methodologies, the expectation is that a
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comprehension of how decisions are made within organizations in situations of Iack

of knowledge wiII emerge. This is pertinent, since by understanding the current

modes of operation in situations where a Iack of knowledge (or conflicting data)

exists, then the gaps in the decision making process may surface. These gaps wiII

enrich the comprehension cf (1) the pertinence of this principle for the decision

making process; (2) if pertinent, when can it be applied; and (3) how can it be

implemented.

Therefore a qualitative approach seems appropriate since the questions that are

being considered can be more fully described using such an approach. Also, it is the

comprehension of the process of decision making that is of interest and therefore a

quantitative approach would be too limiting. In addition, the studies wilI be done

within a specific context, and the comprehension of these phenomena will be

constructed from the perspective of the author. For these reasons, a qualitative

approach for the field work is justified.

There are three main steps in the research protocol. The first step entails the

document analysis of assessment methodologies. At least one of the methodologies

wiII be for product and service development; in other words, a narrow scope of

assessment. In addition at least one assessment methodology will be at an

organizational level; a broader scope of assessment. The second step will entai!

semi-structured interviews. These interviews will be conducted either through emails,

telephone or face-to-face using key informants from selected organizations. The

format will depend on the geographical location of the interviewee. In addition the

questions for the interview will need to be set. The Iast step will be the establishment

of the analytical grid for the collected data. This will require that the collected data be

classified in an appropriate manner SO that it can be properly analyzed using the

proposed grid. In the next sections each of these steps will be further elaborated.

3.2.1. Document Analysis

The first step will involve a review of existing documentation of selected

methodologies. This will provide a basic understanding of how these methodologies

are used by stakeholders; the purpose is to understand how the methodology
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operates or guides stakeholders in making decisions. Four organizations were

selected for document analysis: Eco-indicator 99, SustainAbiity, FIDD (Fonds

d’investissement en développement durable), and Ethibel.

Eco-indicator 9973 was selected because it is a widely used tool for eco-designers. It

is based on an endpoint approach (damage oriented); endpoint refers to secondary

effects (such as C02 emissions). This organization has developed a life cycle

analysis methodology specifically oriented for SMEs (Small and Medium

Enterprises). It is fundamental for designers in their practise as it guides their

decision making process.

SustainAbility74, established in 1987, 15 the first private consulting organization with

triple bottom line goals (economic, environmental, and social performance). This

organization was selected for analysis because much of their documents are publicly

available; the use of this material will allow a better comprehension of the mission

and methods of the organization. Also, this organization seems well connected to

fundamental international organizations that research sustainable development

reporting frameworks and sustainable development impact definitions.

Another example of an organization that has adopted a corporate level perspective

for the assessment of sustainability s FIDD75. This is a Quebec based organization

whose mission is to finance corporations that have an objective of developing and

commercializing product systems that favor sustainable development. It invests in

corporations that are proactive, and environmentally and socially responsible. The

details of their methodology for assessing sustainability are not publicly available.

However, enough documentation is made publicly available to conduct an analysis of

their philosophy in evaluating and selecting SME’s for funding. Their concept of

financing organizations that adopt a sustainable approach b development is

fundamental for the ongoing objective of sustainable development; in particular their

concern for social impacts. They are different as a venture capitalist fund in this

perspective. Also, their focus is the funding of SMEs, which is different from

More information on this organization is found on URL=<http://www.pre.nl/methodology.htm>.

More information on this organization is found on URL<www.sustainability.com>.
More information on this organization is found on URL=<www.fidd.qc.ca>.
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SustainAbility, which provides consultancy primarily to multi-national organizations.

Although SustainAbility is flot a venture capitalist funding organization, it provides

similar consultancy services as FIDD but on a different organizational perspective.

The last organization selected is Ethibel76; it is a Belgium based organization. This

organization was selected for several reasons, but the primary being that it

recommends organizations for funding based on their level of corporate social

responsibility. lts main purpose is ta advise banks and brokers that offer ethical

savings accounts and investment funds as to which organizations are considered

socially responsible. The way in which Ethibel guarantees the quality of their

assessments, s through a European label for socially responsible investment funds

(Ethibel, 2003). The criteria for selecting companies (which are attributed the Ethibel

label) caver many aspects of social corporate responsibility. Ethibel also has direct

access to companies and their stakeholders, and therefore plays an important role in

stimulating sustainable entrepreneurship. The methodology that Ethibel uses for

assessing corporations is publicly available on their web site77, and s a primary

reason why this company was selected.

3.2.2. Semi-structured Interviews

The second step will involve conducting semi-structured interviews of a subset of the

selected organizations from the document analysis step (step 1). The organizations

that were selected for the semi-structured interview process were Sustainability and

FIDD. The reason why each of these was selected is because they will provide both

a European and a North American perspective; the perspective of the precautionary

principle differs greatly on each continent78. This witt be useful for understanding the

current use, the potential, and the pertinence of the precautionary principle for

decision making.

The intent of the semi-structured interviews is ta complement the comprehension of

the precautionary principle, and its ethical framework, based on the analysis of

existing sustainable assessment methodologies. These interviews will be based on a

76 More information on this organization is found on URL<http://www.ethibet.org/subs cil info/main.html>.
77 .

URL<http:iiwww.ethtbel.org/subse/lmfo/main.html>.
78 Whiteside (2006) provides a comparison ofthis principle based on continental perspectives.
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set cf open-ended questions with the intent of obtaining an in-depth understanding cf

the views cf stakeholders. It is not sufficient te analyse and critique the assessment

methodologies based on documentation alone, since a great deal cf non

dccumented contemplation went into their develcpment. It is fundamental te be able

to comprehend the views of such key subjects through an interaction that will allow

the flow of such non-documented information.

One of the objectives of the interview process is te confirm the kncwledge obtained

frem the literature review and the document analysis; that an ethical apprcach cf the

precautionary principle can be used by stakeholders in the establishment cf

sustainable development initiatives. This type cf knowledge can allcw further insight

into the develcpment cf methodologies, since this ethical framework can assist in the

construction cf strategies fer additional imprevements, as well as in the prccess cf

assessment. The intent is te use this ethical framework te facilitate the

operationalizaticn cf sustainable develcpment.

Therefore semi-structured interviews are indispensable fer obtaining information frem

the inside cf such organizaticns, in ccntrast te the publicly available information.

Although this information is essential in the comprehension of these methedelegies,

a clearer or deeper perception cf the ways in which such methodelogies are

ccnstructed can be acquired through interviews with key people cf such

erganizations. Such a process is an efficient way te obtain a perspective from the

inside and of the issues that face stakehelders. An interview could reveal

discriminatcry or unethical business practises, as well as innevative and sccially

responsible business practices (Denzin & Linceln, 2005).

In addition, the interview process can previde an in-depth examinatien cf the issues

surreunding the implementatien of the precauticnary principle, in particular: (1) what

basis dc stakehelders use te help guide them in making decisiens in a ccntext cf

uncertainty of harm? (2) how s the precauticnary principle interpreted by

erganizations that already have adepted a sustainable appreach te develcpment or

decision making?
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Therefore the main objective from the interview process 15 to obtain a

comprehension of the knowledge by stakeholders of the precautionary principle. In

particular, how this principle is applied to the decision making process in situations

where data is lacking or divergent and where such situations may present a threat of

harm. The interviews will therefore help to enrich my comprehension over and above

the document analysis.

Questions for Semi-structured Interviews

The following questions are intended to help explore the decision making process

based on the precautionary principle of sustainable development; if possible what

ethical framework is used by stakeholders when using this principle in decision

making. These questions are attempting to understand: How do organizations make

decisions in a context of sustainable development, in situations where data is

divergent or lacking and there exists a threat of harm, in essence, how do

organizations incorporate the precautionaty principle in their decision making

process?

By using the precautionary principle in their decision processes, stakeholders are

required to explore a wide range of alternatives to products or services that may

have harmful effects, and seek innovative sustainable solutions that: (1) have a

higher certainty of knowledge, (2) have a lower potential of harm, and (3) is

somewhat proportional to the original problem. The intent of the interviews is to

comprehend the level of knowledge of this principle within organizations: How much

of this knowledge is used in their decision making processes? How useful they

perceive this principle in decision making processes in a context of sustainability? At

what point in the decision making process would this principle be most effective?

How will decisions be made using this principle? The open-ended questions for the

interview process are separated into various topics that go from a general knowledge

of sustainability to a very specific knowledge of the precautionary principle.

General Schema for Semi-structured Interviews

1. Sustainable Development

i. What is their interpretation of sustainable devetopment?

ii. What are the main principles of sustainable development?
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2. Precautionary Principle

j. What is their interpretatien cf the precautionary principle?

ii. How useful is this principie in a decision making process?

iii. When dc ycu recommend the use cf the precautienary

princi pie?

iv. Hcw can the precautionary principle be practically applied?

y. Because cf the Iack cf data, hcw are decisions made in the

case cf uncertainty?

vi. What ethical framewerk is necessary in a perspective cf

precautien?

3. Obstacles

i. What barriers exist fer stakehelders in making decisiens based

en precautien?

ii. Hew can these barriers be remcved?

4. lncentives

i. What must be dene se that stakehelders take en a mere

precautienary apprcach tewards decisien making?

3.2.3. Classification of Data and Analytical Grid

The third step will entail the classificatien and analysis cf the ccllected data. This will

be dene threugh the lens cf the precautienary principle: How do these methodologies

guide decision makers in a decision making process in situations where data is

divergent or lacking and there exists a threat cf harm; in essence, how do these

methodologies guide decision making processes in situations where a precautionaîy

approach is required?

The expectatien frem these critiques and analysis is that gaps in the methedelegies

will emerge due te the fact that existing methcdclcgies are incapable (er net very

capable) cf dealing with uncertainty; which is at the cere cf the precauticnary

principle. This fundamental uncertainty is a majer cencern when assessments must

be made and scientific data is net yet available te make an assessment. Hcw are

existing methedelegies currently addressing these uncertainties?
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The analysis can provide an in-depth examination cf the issues surrounding an

implementation of the precautionary principle. This would help in the comprehension

of what type of reflection is necessaty for its operationaHzation. The analysis will

achieve three major objectives. The first one is that it wilI reveal how decisions are

made when the precautionary principle is incorporated in the decision making

process. However, a high probability exists that this knowledge is not available, since

it may be that this principle has flot yet been used by organizations in their decision

making processes. In this case then the second objective will be achieved. The

second objective is that gaps in decision ptocesses will emerge, due to the

incapacity to make decisions in cases of inherent uncertainty. And finally, the last

objective is to complement my understanding of the literature available on the

precautionary principle. As a resuit, a global comprehension of the operational

perspective of the decision making in an organizational environment within a

perspective of precaution will be achieved.

The classification of data will be done during the preliminary qualitative analysis of

each of the organizations studied. From this analysis an interpretation will be done

using the analytical grid presented in Table 11. This grid will permit the data from the

preliminary analysis to be classified. This will then be used to construct an

interpretation of the results. For each of the organizations studied, each of these

areas will be looked at to obtain a clearer understanding about how their

methodologies incorporate this principle in their decision making process.

This analytical grid provides five main sections of criteria. As the criteria moves from

left to right, it becomes more specific for the precautionary principle. The criteria in

the first two columns are flot specific only to the precautionary principle; they are in

fact criteria necessary for sustainable development, but a necessary requirement for

a precautionary attitude. The last three columns are criteria related directly to the

precautionary principle. The general hypothesis is that most of the organizations

studied will pass much of the criteria in the first two columns, but most of the

organizations will flot pass much of the criteria in the last three columns.



Table 11: Analytical grid for classification of data and data analysis.

General Attributes of SD - -* - Specific Knowledge of PP

1. Basic 2. Basic 3. Decision 4. Precautionary 5. General Knowledge

Values Goals Making Strategy Attributes ofthe Precautionary

Principle

Responsibility Social cohesion Temporal perspective Collective process in Aware 0f the Precautionary
- Protection 0f (long-term or very decision making Principle
common good long-term)

Fairness Promotion of Scope of problem Comprehension 0f Clear Definition of the
well-being (global spatial multiple value systems Precautionary Principle

perspective 0f

assessment)
Respect Ensure Impacts Criteria Consideration of Differentiation between

Reversibility 0f upstream 0f temporal and spatial risks and uncertainties
actions production consequences

considerations (global, long-term
solutions)

Futurity Ensure Non- Epistemological Based on values and Different treatment
substitutable approach towards knowledge between risk and
damage is methodology uncertainty
avoided

Equality Harmony with Uncertainty/Risk Anticipative decision Differentiation between
nature — Process Adopted prevention and precaution
Ecological
integrity

Justice Major Solution type in cases Sense of solidarity How are decisions taken in
transformation of of uncertainty towards common cases of uncertainty
consumer habits sustainable goals

Freedom What measure s Complex vision 0f world Tools or Framework used
most often taken in (inter-dependence of for supporting decisions of
cases of uncertainty elements) uncertainty

Empowerment What type of Adaptive approach to What measure is most
stakeholder approach defining norms often taken in cases of
is adopted uncertainty

Solidarity How are the multiple Normative stakeholder s the measure taken
values systems approach proportional to the
comprehended? perceived danger

Dignity Looking for global
solutions and not
problem optimization

Transparency Proactive solution

Non- Considers health and
maleficence safety beyond

satisfaction 0f norms
Adaptability Solution entails a

reversibility of action

The next chapter presents the resuits of the field work. There are three main parts in

the next section: (1) the data collection, which consists of the document analysis and

the semi-structured interviews; (2) the preliminary data analysis which will seek to

classify and analyse the data; and (3) the interpretation of the results through the use

of the analytical grid presented above. An understanding of the analysis of the data

collected in the field work will provide some directive as to where the gaps in

decision making exist with respect to this principle, and this may reveal areas for

further research.

157
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4. Field Work

4.1. Data Collection

In this section, there will be four assessment methodologies that wiII be studied: Eco

indicator 99, SustainAbility, Ethibel, and FIDD. Eco-indicator 99 is the only

methodology at the product level. The other three (SustainAbility, Ethibel, and FIDD)

are methodologies at the organizational level. The documents obtained for each of

these organizations were publicly available on the web. In most cases the

information was thoroughly available. However, in the case of FIDD, although their

web site was very informative in terms of the processes adopted for assessment, the

details of their methodology were not available. In studying the two levels of

assessment (product and organizational), it wiII become evident where the

precautionary principle is currently used or, if not yet used in decision processes by

organizations, then where it is best suited for eventual use: organizational or product.

4.1.1. Eco-Indicator 99 Life Cycle Methodology

Life cycle assessment is an effective tool in assessing environmental impacts,

however it is costly and time consuming (Consoli et aI., 1993). In fact, the result of an

LCA does not give the designer a definite answer as to which product is more

environmentally sound. The results of LCA have to be interpreted. Since designers

have to make many decisions during design, (80% of environmental impacts are

decided at the moment of conception), they need a tool that is more accessible with

respect to cost and time. Eco-Indicator 95, the predecessor of Eco-Indicator 99 is an

LCA weighting tool specifically developed for product design. This tool allows

decision makers to accumulate LCA results into comprehensible units called Eco

indicators. Eco-indicator 95, although often used by decision makers lacks some

environmental aspects, which are addressed in Eco-Indicator 99 (Goedkoop, Effling

& Collignon, 2000).

Eco-Indicator 99 was commissioned by the Dutch Ministry of Environment. It was co

funded by the Swiss National Science Foundation and BUWAL (the Swiss Agency
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for the Environment, Forests and Landscapes) (Goedkoop & Spriensma, 2001). PRé

Consultants established a collaborative and consultative structure which included

environmental and LCA (Life Cycle Assessment) experts.

The result cf the Eco-indicator program is a screening LCA procedure that is very

useful for design purposes. According to Graedel (1998), methodologies that adopt a

simplified approach to LCA are part of a continuum, where the regions that are less

detailed, are referred to as scoping or eco-screening regions. These regions are in

effect aiming to understand whether additional assessment is necessary. Therefore a

screening LCA procedure is a procedure that allows designers to more easily assess

their design choices. The idea of the Eco-indicator program is to have a single

number for each unit ptocess and material which reflects the cradle to grave impacts.

The unit that is used for Eco-indicator 99 can be perceived as dimensionless;

however the unit is named Pt79 (an Eco-indicatot point). Therefore 1000 mPt is

equivalent to 1 Pt. The effort to conduct an LCA study is therefore simplified

considerably.

In Life Cycle Impact Assessment (LCIA), there are basically three fields of scientific

knowledge and reasoning. These fields are referred to as spheres (Hofstetter, 1999,

from Goedkoop & Spriensma, 2001):

• Technosphere: A description of the life cycle as long as it is based on causal

relations. This sphere resides mainly in the natural science paradigm, with

relatively low uncertainties. Measurements in this sphere can be verified and

reproduced.

• Ecosphere: This is the modelling of the environmental changes (damages).

In this sphere the uncertainty emerges from two main areas. Firstly, the

models are often uncertain because they are difficult to verify. Secondly, the

data also contains uncertainties of a several orders of magnitude. In this

sphere, the models are, in part, based on value choices. This makes them

difficult to verify in a reproducible manner.

The absolute value ofthe point is not relevant; its main purpose is to compare relative differences. The scale is
chosen so that the value of J Pt represents one thousandth ofthe yearly environmental load ofthe average
European (Goedkoop and Spriensma, 2001).
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Valuesphere: This is the modelling cf the perceived seriousness 0f such

changes (damages). This sphere also manages the modelling choices from

the othet two spheres. This sphere is in a social science paradigm, since the

natural science paradigm cannot cope with the term seriousness’. Therefore

this sphere is the interpretive sphere, where severai perceptions exist.

In the LCA community, much emphasis is placed on the Technosphere. The Eco

indicator 95 method, among others, has raised an awareness of the importance of

working in the Ecosphere. OnIy a few authors, namely Hofstetter (1998) and Tukker

(1998, from Goedkoop & Spriensma, 2001), have shown that the Valuesphere is of

equal importance to the other two spheres. Hofstetter (1998) has proposed an

approach called the Cultural Theory, which had been developed by Thompson, Ellis,

and Wildavsky (1990). The Cultural Theory is a system proposed to deal with

uncertainties that emerge within this process. In the Eco-indicator 99 methodology,

there are three main types of uncertainties:

• (Operationa!) Data uncertainties: This refers to a technical problem of

measurement or assessment. Often, this refers to the difficulties in measuring

or predicting effects. This type of uncertainty is often expressed as a standard

deviation, and therefore relatively easy to handie (Goedkoop & Spriensma,

2001).

• (Fundamental) Mode! uncertainties: This refers to the uncertainty of the

correctness of a model, such as: the choice of the time horizon in the damage

model, or, whether an effect should be included, even if the scientific proof

that the effect exists is incomplete. This type of uncertainty is caused by

unavoidable ethical based choices. Model uncertainties cannot be expressed

using a standard deviation, since it is the correctness of the model that is in

question (Goedkoop & Spriensma, 2001).

• Uncertainty on the comp!eteness: This cannot be documented at ail because,

(1) although the impact categories (e.g. acidification, ozone layer depletion,

etc.) are relevant, an adequate damage model has not yet been developed,

and (2) inside some impact categories, there exist more damage categories

that cannot actually be presently described. This results in a known

incompleteness. There is ongoing research to improve some of the modelling



161

in further developments of this tool. Because of the inability to model some

effects, it is difficuit to understand the importance of these omissions,

howevet, at times; it is possible to get some idea of the relevance of an

omission (Goedkoop & Spriensma, 2001).

The basis for making value choices in the latter two categories of uncertainties is a

subjective process (Goedkoop & Spriensma, 2001). Such choices can often be

problematic if the method to arrive at such choices is not well defined. Since a

different version of this methodology cannot exist for every different perspective

available, Eco-indicator 99 has proposed three different perspectives based on three

different value systems. Therefore in the case of model uncertainties, or uncertainty

that arises from a known incompleteness, the system, called Cultural Theory

(Thompson, Ellis & Wildavsky, 1990, from Goedkoop & Spriensma, 2001), is used to

deal with this type of uncertainty. This theory is important because of the

fundamental varying perspectives of the seriousness of environmental effects. The

theory is based on a grid-group typology (Figure 12). The grid is essentially the set

of externally imposed prescriptions; and group refers to any group that an individual

may relate to.

Veak Strong

influence influence

from group froin group

This various combinations in this typology and the cultural bias of the individual can

be considered as the way of life of a particular individual. This does not imply that

Strong binding t()
externiI grid”

Veik t)inding tu
cternI” grid

Figure 72: Grid-group dependency of the flue archetypes distinguished in Cultural Theonj (source:

Goedkoop & Spriensma, 2007, P. 16,).
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only five types of peopie exist. In fact, no one really conforms to any one perspective,

and in fact, peoples’ attitudes often change over time. However, this distinction is

valuable as it has been used by severai authors in risk perception studies (Goedkoop

& Spriensma, 2001). According to Goedkoop and Spriensma (2001), although there

are 5 different perspectives, only three wil{ be used because (1) the Fatalist is too

easily swayed by others’ opinion, and (2) the Autonomist thinks independently

therefore is not influenced within a group environment, and is not bound to any grid

(externally imposed prescriptions). This perspective was not seiected to be included

in the Eco-indicator 99 tool, since there was no adherence to prescriptive behavior,

or a capacity to shift perspectives. Therefore the three perspectives, which are based

on three different sets of values, and are proposed for this method, are (Goedkoop &

Spriensma, 2001):

• Individualists: In this perspective, ail limits are subject to negotiation. This

individual is not often controlled by others, but has a tendency in controlling

others. In this version of the damage model, oniy proven cause-effect

relations are included, with a short-term perspective of the impacts (if

applicable). This is because an individualist will consider each limit as

negotiable, but not when there is sufficient proof. Also in this perspective, the

perception of time is short term because an individualist tends to believe that

iong-term effects can be corrected by the progress of technoiogy.

• Egalitarians: In this perspective, the relations between group members are

often ambiguous, and therefore conflicts arise easily. In this version of the

damage model, the precautionary principle is frequently used. This is the

most extensive version, yet the version that will contain the largest data

uncertainties since it will attempt not to leave anything out, even those

elements that are laden in doubt. In fact, data that lacks consensus is

sometimes included. In this perspective, there is a long-term perspective of

damage, since egalitarians do flot believe that future problems can be

avoided, but must be dealt with in the present.

• Hierarchists: In this perspective, people are both controlling of others and are

subject to control. There exists a high level of stability within such a group. In

this version of the damage models, facts that are backed up by scientific and

political bodies with sufficient recognition are included. This is a common
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approach in the scientific community as welI as with policy makers.

The value cf the Cultural Theory is that it allows predictability based on the basic

attitudes cf the three different archetypes. Each of the above archetypes is modelled,

and therefore three different damage models can be developed (based on each

archetype). As a result, there will be three scores depending on the perspective

selected. This practise reflects the fact that there is a variety cf judgments when it

comes to environmental problems. The question cf the temporality cf damage is a

subjective consideration, and therefore methods for assessing damage using models

based cf varicus perspectives is fundamental. The model that is often

recommended is the hierarchist model since this model works according to

consensus building processes. According to Goedkoop and Spriensma (2001), in a

hierarchist model there is also a more balanced approach to long and short term

perspectives. In fact, Eco-indicator 99 would have been solely based in the

heirarchist model if an attempt to distinguish the other perspectives would not have

been done. Often the other two perspectives are used as a means cf comparison, or

as a robustness or sensitivity analysis. Table 12 summarises the basic attitudes cf

the different value systems that can be used by Eco-Indicator 99.

Table 72: Typical values in the three different perspectives (source: Goedkoop & Spriensma, 2007, p.

77).
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tc’.’jionihilitj’
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Percepihu, afnc’edr (tilt! Can manace neecls. but nul Can nianaue needs and Can manage resu urces, but
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1111111te

Pc’rceptiou ofl,urnw, Dom good. niai leable Seif-sceki ng Sinful
tintetc

Atdtudetowartis r,sI Risk-avcrsive Risk-sceking Risk-accepting
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There ace three main steps to calculate the Eco-indicator score (Goedkoop &

Spriensma, 2001):

1. Inventory of ail flows to and from ail processes in the life cycle of a product.

This is a standard step in LCA. This step is mainly in the Technosphere.

2. Calculation (modelling effect) of damage that these flows have to Human

Health, Ecosystem Quality, and Resources. This step is mainly in the

Ecosphere.

3. Weighting of the three damage categories. This step is mainly in the

Valuesphere.

The social aspects that are considered in the Human Health category are based on a

definition by WHO (World Health Organization, 1995, from Geodekoop & Spriensma,

2001):

“includes both the direct pathochemical effects of chemicals, radiation and

some biological agents, and the effects (often indirect) on health and well

being of the broad physica psychologica socia and aesthetic

environment, which includes housing, urban development, land-use and

transport (p. 41)

E199 in fact use a more restrictive interpretation because of the limitations in the

scope of an LCA. They define the Human Health category by the “absence of

premature death, sickness, or irritations caused by emission from industrial and

agricultural processes to air water and soit’ (Goedkoop & Spriensma, 2001, p.41).

So the social aspects (Human Health category) considered in this methodology are

limited to toxicological effects of emissions.

The most crucial step in a Life Cycle Impact Assessment is the weighting step

(Goedkoop & Spriensma, 2001). Thetefore Eco-Indicator 99 has simplified this step

by limiting the types of environmental damages that a panel should weigh to three

(Figure 13). In the weighting step, a panel is not asked to weigh impact categories,

such as, acidification, ozone layer depletion, etc., but instead asked to weigh the
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diiferent types of damage as a resuit of the impact categories. These damage

categories are less abstract for the non-expert members of the panel, and therefore

more meaningful. Also, instead of asking the panel to weigh a set of ten or more

categories (an enormous task), they are asked to weigh only a set of three damage

categories. The following are the three damage categories (Goedkoop & Spriensma,

2001):

• Human health: This refers to the idea that ail human beings should be free of

environmentally transmitted diseases, disabilities or premature deaths,

present and future.

• Ecosystem health: This refers to the idea that non-human species should not

suifer from negative changes of their populations or geographical distribution.

• Resources: This refers to the idea that the supply of natures non-living

resources, which are necessary to humans, should be available for present

and future generations.

It is possible to choose other damage categories such as equality, safety, happiness,

etc. The Eco-indicator method does not include such damage categories mainly

because they are too complex to model. Also, in general, products may have both

positive and negative (environmental) eifects; for example, the use of pesticides may

have a positive eifect on human welfare, but a negative eifect on the environment,

and therefore would lead to strange conclusions. What this implies, is that pesticides

ln’.entor’
phase
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Figure 13: The core concept of the Eco-indicator 99 methodology (source: Goedkoop & Spriensma,

2007, p. 8).
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allow for a more consistent source of agricultural products to be distributed for

human consumption, because pesticides keep plants free from sickness; in turn

humans will continue to have this source of food available to them. However, the

negative effects 0f the pesticides on the environment because of the toxins within the

pesticides that permeate the soiT and water sources will result in odd findings using

this tool.

The three spheres: Technosphere, Ecosphere, and Valuesphere are used to

construct the basic three step apptoach of the Eco-Indicator 99 method. The

inventory table is a result of the life cycle model constructed in the Technosphere.

The three damage categories: Human health, Ecosystem health, and Resources

(also referred to as the endpoints) are linked to the inventory table using the

Ecosphere modelling. The Valuesphere modeliing is used to (1) model the value

choices in the Ecosphere, and (2) weighting of the three endpoints to a single

indicator (Pt).

Even though the three steps in the Eco-indicator 99 method seem to belong to each

of the three spheres, in essence, the distinction is not 50 clear. Both the

Technosphere and the Ecosphere are faced with normative modelling assumptions

and simplifications and therefore both use elements of the Valuesphere. It is

important to note that the use of the Cultural Theory, discussed earlier, is used

throughout the process of Life Cycle Impact Assessment, when uncertainties arise in

modeling, or when modeling assumptions must be made. In such cases these

uncertainties cannot be dealt with using standard deviations.

The Eco-Indicator 99 methodology can be used without the final weighting step.

Instead a ‘triangle concept’ can be used (Figure 14), which makes it possible to use

this methodology in a consensus building process. This process allows multiple

views to be expressed instead of using the weighting step which may be perceived

as calculating ‘simple truths’.
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WEQ = 100% WEQ Weighting factor for the damage 10
WHH 0% ecosystem quality
WR = 0%

WHH Weighting factor for the damage to
human heatth

WR Weighting factor for thedamage to
energy msources

WEO+WHH +WR=IOQ%

Wo= 0%
‘‘ °Wo= 0%

WHH 100%
WHu = 0%

WR = 0%
WR =100%

Figure 14: The mixing triangle concept which can be used in a consensus building process (source:

Goedkoop & Spriensrna, 2001, p. 88).

The factors used for weighting are normative, and therefore they cannot be

considered to be true or false. However, a judgment can be made as to the ‘true’

reflection of these factors to the views of the stakeholder group. Therefore to assess

if the weighting factors are an appropriate reflection, two quality criteria for obtaining

weighting factors exists (Goedkoop & Spriensma, 2001, p87):

• “The stakeholder group is properly defined and represented in the

methodology used.

• The methodology and procedure 15 designecJ petformed and interpreted in a

carefully conducted consistent and scientifically valid procedure. The term

scientific here refers to the social sciences.”

Weighting — method used to obtain weights for damage categories

For the Eco-indicator 99 method, when weighting factors had to be determined, a

questionnaire was sent out to a number of respondents. In this questionnaire several

questions regarding the cultural perspectives of the respondents were used to

analyze their views. This was also used to understand how their cultural perspectives

coincided with their views (weighting factors to damage categories).
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The questionnaire contained five basic parts: (1) brief description and purpose of the

methodology, and a description of the damage categories (2) respondents were

asked for a ranking of the damage categories (3) respondents were asked to assign

weights to damage categories (4) they were asked basic questions so that the

respondents can be categorized based on the already established categories of

cultural perspectives, and (5) respondents were asked background questions such

as age, sex, etc.

This information was used in part to divide the respondents into categories of eco

centric or anthropocentric attitudes. Also, based on the answers in the questionnaire,

the respondents were then distinguished by cultural perspectives. This process was

not evident, and not ail respondents could be distinguished this way. In fact, only 29

out of the 49 respondents who actually assigned weights could be distinguished as

adhering to a specific cultural perspective.

Based on the answers to this questionnaire, there was a significant correlation

between their attitudes (eco-centric/anthropocentric) and the weights given for

Human health or Ecosystem health. There was also not a statistically significant

difference between Egalitarians and Hierarchists. However, there was a major

difference between Individualists and Egalitarians in the weighting factors they

provided for Ecosystem health and Human health, but not a significant difference for

Resources. The discrepancy between the Individualists and the Hierarchists were

only considerable for the Ecosystem health category (Goedkoop & Spriensma,

2001). Because of the substantial differences between the cultural perspectives, it is

important to provide the three different damage models. As a consequence, three

different indicator values can be calculated which can be used in a sensitivity

analysis to further understand the impact of the product.
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4.1.2. SustainAbïlïty Reportîng Methodology and Consultancy Services

SustainAbility8° was established in 1987, a few months before the Brundtland

Commission published its report on sustainable development. It is a consulting

company that focuses on sustainability issues. It also provides an assessment of

sustainability reporting by otganizations. This report is typically released every two

years and their 200681 was released Novembet 9, 2006, as scheduled; it is called

Global Reporters 2006. Global Reporters is their flagship research program which

surveys and ranks the quality of non-financial reporting (or sustainability reporting).

SustainAbility has partnered with the United Nations Environment Programme

(UNEP) and Standard & Poor’s to produce their fourth international benchmark

survey of non-financial reporting: Global Reporters 2006.

The way in which this s done is through their benchmarking assessment

methodology which provides guidelines for their analysts. The main purpose of this

methodology is to assess the reporting of corporate sustainability. This assessment

is used as an accounting to society of the company’s commitment, performance, and

impact to environmental and societal issues. This methodology is intended to assess

an organization’s available (disclosed or discussed) reports based on sustainability:

environmental, social, community, corporate citizenship, etc. It does not explicitly

address whether an organization’s efforts in achieving sustainability are good or bad,

since their methodology s not intended for this purpose. Such a judgement would

require a set of sustainable development indicators that covers social and

environmental impacts using a stakeholder approach. Therefore such a judgement s

left to the stakeholders.

Mission of Methodology

The fundamental question that this methodology attempts to answer is: “How weII

does an organization’s disclosure enable such a user to draw comprehensive and

accurate conclusions around a company’s:

• Commitment to contribute to sustainable development in a real and strategic

way, in both short and Iong-term.

80 The web site for SustainAbility is URL=<http://www.sustainability.com/>.
81 This report is called Global Reporters 2006 and can be found on URL=<www.sustainability.com>
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• Operational performance and impacts over the reporting period.

• Likely future performance and impact, as judged from the quality of an

organization’s leadership, structures, systems, and incentives.

• Abiity to ensure the integrity of the reporting and disclosure process itself?”

(SustainAbility, 2004, pp. 5-6)

SustainAbiiity does flot provide a reporting framework or guideline for developing a

sustainability report. However, they have sought to align their methodology with

curtent best practise82 in sustainability reporting (SustainAbility, 2004). An example

of a reporting framework that is used is the Global Reporters initiative Reporting

Framework. This framework provides guidance on how organizations can disclose

their sustainability performance. Judy Kuszewski is a member of the core team of

SustainaAbility (an associate director) as well as an Associate Director Member of

GRI Stakeholder Council. So there is a direct connection between the reporting

framework provided by GRI and the benchmark reporting assessment methodology

of SustainAbility. GRI is a non-profit organization, and is a collaborating centre of

UNEP (United Nations Environment Program). This implies that SustainAbility’s

benchmarking reporting assessment methodoTogy reflects current best practice

reporting frameworks and guidelines.

AIl sustainability reporting is done from within the organization; since the reporting is

done through their perspective, just as financial reporting is done from within. The

sustainability issues that organizations feel are pertinent wili be the issues that will be

reported on. The decision on what is pertinent to report on is not a trivial task. This is

what is called materiality’; it refers to the issues that have the largest impact for

shareholder value. Two key drivers have pushed materiality onto the Corporate

Social Responsibility (CSR) agenda: sustainability reporting and Socially

Responsible lnvestment. If a sustainability issue or risk has the potentiai to improve

or threaten shareholder value, then it is worthy of investment consideration: this is

called a value-driven investment as opposed to ethically-driven investment.

As the list of sustainability indicators continuously increases, it is difficult to include

ail the indicators in a report, and it is difficult to see which indicators are the most

$2 The Global Reporting Initiative framework is cunently considered best practise for sustainable reporting.
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pertinent to report on. Materiality allows a cornpany to manage their significant

impacts and issues better. It is flot recommended that an organization produces an

enormous sustainability report, since it wilI be difficuit to see what the rnost pertinent

issues are. It is highly recornrnended to understand what the largest impacts and

issues for an organization are, and report on these only. It is flot up to an outsider to

decide what is to be reported, this decision cornes frorn the organization. However,

there are often groups of stakeholders selected to assess the quality of the reporting

strategy done by an organization. The selection of stakeholders is often done with

advisors frorn SustainAbility, as this is one of the services they provide to their

clients.

The Benchmark Sustainability Reporting Assessment Methodlogy

The sustainability reporting assessrnent for an organization is done by an analyst

who is fully versed in the concepts that underlie the specific criteria of this

rnethodology; he produces a prelirninary report. Following this, a peer analyst

reviews the prelirninary report, and discusses the rationale behind the scores given.

When the two analysts arrive at an accord, then final scores are given. The scoring is

done using a generic scoring device frorn 0-4 points, where (SustainAbility, 2004): 0

= Nothing; 1 = Sketch; 2 Systernatic; 3 = Extensive; 4 = Integrated. The scores are

in order and therefore for a report to deserve a score, indicates that the report has

also passed the requirernents of the lower scores as well.

The reporting assessment rnethodology is broken down into various elernents

(SustainAbility, 2004):

1. Context and commitments: This section assesses the organization’s

intentions with regard to sustainable developrnent. The following are the

major areas that it assesses.

• Context

• Decision-rnaking

• Business case

• Vision
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2. Management quality: This section is intended to evaluate how weB the

organization is positioned to implement its sustainable development

objectives. The main idea that is used is the idea cf alignment through:

• How has the company aligned its in-house systems to undertake its

sustainable development objectives?

• How is the organization proactively seeking to shape external

conditions to help realize its sustainable development targets?

3. Performance over reporting period: This section is intended to help the

analyst evaluate how well the organization has reported on performance,

which includes economic, social and environmental dimensions. There are

also multi-dimensional performance criteria which include dimensions that

naturally cross the economic, social and environmental dimensions. These

include aspects such as:

• Operational performance that directly affects sustainable development

impacts

• Actual impacts due to an organizations activities (impacts based on

the development of products and/or services)

• Their commitments for improvement

4. Accessibiity and assurance: This section evaluates how well the organization

has reported on its commitment towards sustainability through the quality and

frequency of its sustainability reporting. This section provides the following

type of assessment of the organization’s reporting:

• Indicate what information can be expected in the future from the

organization (will it be on a regular basis and how to obtain the

information)

• To be able to interpret the information in a way that is accessible for a

wide range of stakeholders

• Ensure that the boundaries of what is included (or not included) are

clearly specified; geog raphic, activities, contractors, joint ventures

• Providing a level of confidence that the report is accurate and reliable.
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The Consulting Frameworks

SustainAbility also provides a variety of services to organizations seeking triple

bottom une. The spectrum of consuitancy services ranges from simple advice to the

implementation cf a CSR (Corporate Social Responsibility) strategy. They also

provide consultation on the reporting of risks as well as assist organizations in

developing opportunities. They provide a spectrum of services to organizations that

are serious about this endeavour. Some frameworks that SustainAbility has

developed for the initiation of sustainabHity within organizations are (SustainAbility,

2006):

1. Emerging Economies Services:

Their Emerging Economies program focuses on applying their insight to the

challenges and opportunities specifically faced by national and multinational

companies in the developing world (SustainAbility, 2006).

2. Strategy Development & Business Case:

Through research and internai interviews, they establish the organization’s current

approach and vision. They compare these internai perceptions against

SustainAbility’s external research into the views of key stakeholders. Then they

begin building a strategy, roadmap and accountability for the organization

(SustainAbility, 2006).

3. Corporate Governance:

They seek to understand the current governance approach, limitations, aspirations

and insights. This gives SustainAbility the inputs necessary to appraise strengths,

weaknesses, opportunities and threats. The intent is to articulate the ambitions of the

organization and develop a clear vision and roadmap for the future (SustainAbility,

2006).

4. Operational Effectiveness:

SustainAbility seeks to understand how the current management framework

functions, its efficiency and effectiveness in relation to corporate responsibiiity and

the constraints on and opportunities for further progress. Then they benchmark this

approach against best practice and where relevant undertake externai interviews

(e.g. with suppiiers) to undetstand their perceptions, issues and opportunities. This
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provides SustainAbility with the inputs to help in establishing a clear vision, robust

priorities and a roadmap for the future with the organization (SustainAbility, 2006).

5. Issues and Trends Analysis:

In this analysis, SustainAbility seeks to scope and prioritize corporate responsibility

issues for the organization. This is done by first, undertaking research and interviews

within the organization to understand perceptions of relevant issues, their current

management, and the quality of related stakeholder engagement. Secondly they

contextualize their approach by presenting pertinent case studies of comparable

issues and how these issues have been managed by other companies. Then

SustainAbility maps and prioritizes key stakeholders with respect to the evolution of

the issues (SustainAbility, 2006).

6. Non-Financial Risk Management:

SustainAbility will scope and prioritize the set of corporate responsibility-related risks

(or a particular risk). First, they conduct research and internai interviews with key

executives and managers to understand the organization’s perceptions of relevant

risks and their likely evolution, as well as views on the robustness of current risk

management systems and external stakeholder engagement. This wiIl indicate to

SustainAbility the extent that knowledge from the outside informs internai knowledge

and action. Then, they benchmark the approach against best practice and provide

case-studies of various trameworks and strategies. SustainAbility then interviews

external stakeholders who can provide important insight into either a specific issue or

on the overall risk management framework (SustainAbility, 2006).

7. Innovation:

SustainAbility will either use an Issue Management appraisal to help the organization

understand their current situation, or help them take a more innovation focused

approach. The key elements include:

• Understanding the perceptions of the challenges and opportunities by key

executives and managers.

• ldentifying key stakeholders that can help bring fresh perspectives.

• They will then facilitate a process for creative stakeholder inputs whose

output will identify the options for innovation within a clear set of agreed
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criteria.

This process will also build trust and credibility with key stakeholders

(SustainAbility, 2006).

8. Stakeholder Engagement:

SustainAbility first tries to understand the organization’s openness for external

engagement. They will map and prioritize stakeholders according to influence/impact

and the company’s ability/credibility to engage. Then SustainAbility will engage

directly with key stakeholders to understand their interest in a way that builds the

trust and confidence by the organization as well as the stakeholders (SustainAbility,

2006).

9. Dilemma Resolution:

The most common and fundamental approaches to identifying and managing critical

dilemmas in an organization are issue management and stakeholder engagement. A

dilemma, its associated alternatives and trade-offs can frequently be discussed

through a clear engagement process. This approach will provide a sense of

assurance that the understanding of the dilemma and its possible solutions are

acceptable to key external stakeholders (SustainAbility, 2006).

10. Corporate Reporting:

Most of their client work involves providing advice and direction on reporting as it

relates to best current practice, key trends, corporate governance challenges, issue

management and stakeholder engagement (SustainAbility, 2006).

Data Collected from Semi-structured Interviews

This section will interpret the data collected from the semi-structured interviews.

There were two telephone interviews and some email exchanges conducted with a

representative from SustainAbility. The interview transcription is on the right column;

and the author’s interpretation of the collected data is on the left column. It is

important to note that SustainAbility employees may have differing views from those

of SustainAbility Ltd/Inc, 50 where opinions are given they are not necessarily those

of SustainAbility Ltd/Inc.
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Name of Interviewee: Jean Philippe Renaut
Organization: SustainAbility
Position within organization: Advisor
Type of interview: Telephone
Date: Novem ber 3, 2006

Interpretation Question: What is SustainAbiIitys mission?

Every two years there is a different methodology for assessing
Current best practice sustainability reporting (...) it evolves with the best practice

sustainability reporting methods available (...) SustainAbility is more
of a mission driven company than a profit driven company. We get
funding from sponsors, international organizations.”

We provide various consulting services to help organizations soive
Sustainable consulting dilemmas regarding sustainability. We do flot do any reporting forservices provided.

organizations, they are responsibie for their own sustainability or non
financial reporting, just as they are responsibie for their own financial
reporting. We oniy heip them how to do this type of reporting using
various best practice approaches.”

Question: Why do you provide your assessment methodology
online?

Provide transparency ° We do this for transparency so that organizations understand how
evaluation methods used. their reporting is being evaiuated. It is also done to give organizations

a sense of the criteria we use for assessment.”

Question: What is the most important aspect when assessing a
sustainability report?

Materiality an important Materiality ... this refers to the issues that the organization has
concept when assessing identified as important to them in pursuing sustainabiiity. As an
sustainability reporting.

evaluator of these sustainabiiity reports, we may flot aiways agree on
the issues that the organizations bas deemed important. Our job is
not to put a judg ment on the releva nce of the issues within the
sustainability context, but to assess the robustness of the internai
process to identify these materiai issues. (...) The reporting needs to
come from the inside; it cannot be done from the outside.”

Question: How do you assess the credibility of a sustainability
report?

credibiiity cf sustainabiiity There are severai criteria we use to evaiuate the credibility of a
reporting s an important report. There is a formai assurance statement from the organizationissue to consider.

we look at the consistency between years ... an organization cannot
be expected to achieve an enormous leap in sustainability goals
within a year, so when this happens the credibility of the report is
questionable ... Their internai audit procedures also give an indication
of the credibility of their reporting ... These are valid approaches to
assessing credibiiity.”

The criteria forthe If a company does not have any audits done, then this wiii not reflect
report are credibiiity... The organization must have a strategy to ensure

accountabiiity, and completeness, accountability and consistency; otherwise this aiso
consistency. does not reflect any credibility.”

Question: Does SustainAbiity include the precautionanj’ principle in
their sustainabiity reporting assessment methodology?

PP s considered as a “The 2006 methodoiogy of benchmarking sustainabiiity reports
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method for organizations (issued on November 9th) does include a small element cf the PP, but
to manage their risks, no the use of the precautionary principle s flot thoroughly elaborated. Inelaboration however. . . .

fact t s just mentioned brietly as an element cf risk management.

Name of Interviewee: Jean Philippe Renaut
Organization: SustainAbility
Position within organization: Advisor
Type of interview: email83
Date: Novem ber 6, 2006

After the above conversation with Mt. Renaut, there was a realization that it would be

beneficial to send him a Iist of questions for reflection before the next interview. This

would allow Mr. Renaut to understand the context of my concerns. The questions

sent to Mr. Renaut from SustainAbility on Nov 6, 2006 in preparation for our

telephone interview:

1. How do you interpret sustainable development?

2. What role do designers have in sustainable development?

3. How do you interpret the precautionary principle?

4. In what cases would this principle be useful?

5. Can designers make use of such a principle in their practise? How?

6. What ethical framework do you feel is necessary in a perspective of precaution?

How can this ethical framework be used in the course of decision making? Why is

this ethical framework necessary?

7. How do you perceive the use of a stakeholder engagement in supporting the

precautionary principle? Why is this approach useful for precaution or why is it not

useful?

8. To what degree can precautionary thinking be embedded within industrial design?

9. What are the current barriers for designers when making decisions based in

precaution?

10. What must be done so that designers take on a more precautionary approach

towards design?

In the following section an interpretation of the main elements from the email

exchanges are presented. It shows that some of the questions provided to him were

83 Appendix 6 provides the full transcription ofthe email exchanges.
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toc broad and would require a verbal discussion rather than an email exchange to be

properly discussed.

Interpretation

Some of the questions
may have been toc
broad.

Not enough knowledge in
this particular area to be
able to answer the set of
questions that were sent
to him.

Responses from J.-P. Renaut

After the 10 questions were sent for review by email.
I have to say, this is a rather long list. Having just fin ished my own
studies, I understand where they corne from. However, if this s
important te you, I dont mmd spending 20 rninutes discussing on the
sernantics cf ‘Sustainable Developrnent” and the “Precautionary
Principle”.

As for the role cf designers, I have te say that this is really flot my
area cf expertise. I understand what you rnean by d’designers”
(assuming you rnean sorneone like McDonough and Braungart, or
even people that shape and “design” business rnodels such as social
entrepreuneurs). However, my experience/knowledge is really limited
in this area.

After these questions were sent, Mr. Renaut felt this set cf questions was very large

and he was net in a position te be able to answer them ail; he lacks some cf the

experience or knowledge. Se it was suggested that we wculd discuss and try te

understand my main concern which was: ls the precauticnary principle used in

assessing crganization’s repcrting, or is it recommended thrcugh consultation

services, and how? This wculd be discussed on the next telephone interview.

Name of Interviewee: Jean Philippe Renaut
Organization: SustainAbility
Position within organization: Advisor
Type of interview: Telephone
Date: Novem ber 14, 2006 (Iast interview)

Interpretation

Addresses the idea of
justice and equity as a
way to maximize weII
being.

clear definition of the
principle, but very Iimited
in terms of how to
address the potential
risks.

Question: What is your interpretation of sustainabiity?

(...) a just and equitable way te rnaxirnize well-being without
jeopardizing future needs... Takes into acceunt inter and intra
generationai equity. Intra refers te ail people that are living at the
moment, inter refers te peopie cf future generations.”

Question: Whatis yourinterpretation ofthe precautionaryprinciple?
“This is a principie that addresses potential risks with a high degree cf
uncertainty.”
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A clear idea of when to
use the PP, he suggests
within a context of
optimization 0f 5OCiO-

economic conditions.

Organizations ignore
fu ndamenta I
uncertainties.

Encourages it but does
not follow through its use.

Stakeholder engagement
essential for
precautionary situations.

Understands that long
term analysis is not
feasible using.

A reciprocity rule is
prevalent, and not
beyond, which is what is
necessary for
sustainability.

True social
entrepreneurship goes
beyond the golden rule 0f
reciprocity.

An attitude of efficiency is
what is dominant.

A gift giving attitude
towards society and the
environment.

Question: When do you recommend the use of the precautionary
principle?
(...) The degree at which to compromise the econorny with respect to

environrnental and social capital is a situation where the
precautionary principle can be integrated to corne to a more just
decision (...) when you do not know what the impacts are, it is
necessary to use the precautionary principle.”

“Organizations, when faced with uncertainty would rather ignore the
situation than confront it (...)The precautionary principle s seldom
used by organizations because it resuits in an action that lacks
justification, since they do flot have any hard facts to back up such a
decision.”

(...) I would encourage the use of the precautionary principle in
dilernrna resolution situations; however, it is not often used.”

Question: How would the precautionary principle be practically
applied?

“(...) first there would be stakeholder discussions ... the stakeholders
involved would not only consist of local community members, but
scientists, economists, in general a global stakeholder engagement.”

Economic studies are often not feasible in assessing a situation since
they project too far into the future and therefore the analysis s often
irrelevant ... sarne can be said for long-terrn risk analysis. Therefore
these tools are meaningless for long-terrn projections.”

Organizations seem to be stuck in a win-win Iogic Respect the
community, respect the society, do not deplete resources, aIl within a
perspective of economic benefit, so much is often compromised in
terms of the benefits to society or community.”

“Social entrepreneurship often entails an enterprise with a mission
that deals with some unrnet social need. This is their priority, and the
econornic benefits are thought of as secondary, the enterprises go
beyond the win-win logic of conducting business. In this type of
entrepreneurship, the economic revenue often follows as the public
becomes aware of the purpose.”

“(...) These organizations are grass-roots, whose logic goes beyond
the traditional win-win logic. In the social entrepreneur, it clearly
shows that some organizations are beyond this win-win logic.”

Question: What is win-win logic?
“(...) respect the environment (waste Iess) and the society (get sued
Iess and gain better employee) and you will profit.”

Question: What is beyond win-win Iogic?
“I mean beyond the logic that being good for the environment and
society drives profit in the cornpany. Some entrepreneurs (and
perhaps business leaders) may express some altruistic behavior, or
want to create value beyond the borders of their cornpany and their
generation. This can (and should) still generate value (including
financial) but it goes beyond the Iogic of short-term (or medium-terrn)
profit maximization”
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Question: How do organizations deal with uncertainties in their
situations?
“For organizations facing issues that are laden with uncertainties,
these issues often get ignored... anything that resembles the
precautionary principle is flot incorporated in decisions (...) most
people are taught to deal with hard info when making a decision (...)
info is what allows people to make decisions for optimizing processes,
reducing costs, improving productivity f...)”

“Something as vague as the precautionary principle is extremely tricky
and difficult to deal with; it is equally difficult to justify a course of
action using this principle.”

‘In reality most people use data to justify a course of action. Analysis,
be it risk or economic, is a tool to help define a course of action. The
reality is that there is a habit of using data to take action and when it
is missing, then how is an action justified?”

“In cases of uncertainty, situations are often ignored unless there is a
critical resistance within the community or pressure groups impose an
action that the organization is not ready to commit to. When this
happens then the precautionary principle is invoked. No other reason
will currently invoke this principle.”

“Taking a decision with a Iack of data is difficult to justify. However,
when stakeholders are involved in such situations, the decision can
be justified because it represents a ‘public’ opinion, and ignoring this
could prove costly.”

4.1.3. Ethibel Methodology for Sustaïnability Assessment

ETHIBEL asbl84 was set up in 1991 by NGOs, most of which were operating in the

field of alternative and solidarity financing. Since then, ETHIBEL has grown and has

adapted to the changing market conditions, and supported and steered the new

visions on corporate sustainability, corporate social responsibility and business

ethics. In 2000, in order to finance its growth and to make greater investments into

research, ETHIBEL set up a public limited company — STOCK at STAKE sa. There

was a clear split in responsibilities within the ETHIBEL Group (which now included

STOCK at STAKE sa.). STOCK at STAKE sa, a social profit company, was

responsible for research and analysis, while ETHIBEL asbl, the non-profit

association, was responsible for assessments and selections and for ail fabeling and

certification activities. At the end of 2005, STOCK at STAKE sa merged with the

Deterministic approach to
dealing with uncertainty,
and at worst ignoring it.

This principle and ts
application is typically
ignored because there is
no ‘cost-effective’ way to
deal with it.

The dominant ideology is
prevalent for supporting
decisions.

Fundamental uncertainty
is only dealt with if the
request is imposed by
community.

A stakeholder approach is
one way to be able to
justify decisions in these
cases.

84 The web site for Ethibel is URL<www.ethibel.org>; the source ofthis document analysis.
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French rating agency VIGEO. Both Vigeo and STOCK at STAKE now form the

Paris/Brussels entities of the VIGEO GROUP, specialized in Corporate Sustainability

and Responsibility Research for customers in the field of Socially Responsible

Investment (SRI) and for the auditing of companies to assess their level of Corporate

Social Responsibility (CSR) (Ethibel, 2005). Early 2006, ETHIBEL became Forum

ETHIBEL. Forum ETHIBEL maintains its responsibilities at the level of ethical

assessments in relation to the ETHIBEL labels and the ETHIBEL Sustainability

Indices. Gradually Forum ETHIBEL will be focusing on the stakeholder accountability

aspects of SRI by linking up with NGOs, consumers, and trade unions.

Mission

Forum ETHIBEL encourages dialogue between companies, NGOs, government, SRI

investors and trade unions with the aim of promoting in-depth CSR and SRI. Forum

ETHIBEL’s main objective is to contribute to a fair balance between economic

progress, environmental protection and social justice. Forum ETHIBEL’s main

contributions are to develop tools and methodologies for achieving SRI and to

encourage companies and organizations to meet sustainable development targets

(Ethibel, 2005).

Ethibel is a consultancy agency for socially responsible investments. It guarantees

the quality of the recommended organization through the use of their proprietary

label. It is a European quality label85. The criteria used in this label cover many

aspects of social corporate responsibility. The Ethibel label is a label for investment

funds. When an investor only uses companies that are in the Ethibel register then he

can ask for an Ethibel label for the fund. They do not certify companies but

investments. They do not work for companies either (Ethibel, 2003).

Research for the Two ETHIBEL lnvestment Registers

The ETHIBEL research and evaluation model now serves to identify the best

companies for both the ETHIBEL Excellence label launched in December 2004, as

well as the ETHIBEL Pioneer label. The same strict research and evaluation

85 This is a registered collective label for ail the countries ofthe European Union.
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methods that have been Forum ETHIBEL’s hallmark for the past 14 years continue

to be applied to both ETHIBEL labels. An international team of analysts of STOCK at

STAKENIGEO group evaluates companies against a total of 106 different criteria.

Assessments are still verified via consultation with trade unions, environmental and

human rights organizations, among others. The final assessment and ranking and

the advice to the Board of Directors is made by the Register Committee, which is an

international panel cf experts (Ethibel, 2005).

The ETHIBEL Evaluation Mode!

Forum ETHIBEL has developed an evaluation model that serves as the basis for the

selection criteria for shares and bonds for the ETHIBEL lnvestment Register (Ethibel

IR) and the ETHIBEL Sustainability Indices (Ethibel SI). These criteria may be

expanded or modified depending on the results cf research carried eut and on the

outcome cf current social discussions on sustainability (Ethibel, 2005).

This methodology consists cf a list cf sustainable development criteria that can

provide an understanding of the level cf social responsibility a company adopts. It is

divided into five areas. The first area is intended to provide a general understanding

cf the enterprise and is not part cf the evaluation. The other four parts are called:

InternaI Social Policy; Environmental Policy; External Social Policy; and Ethical

Economic Policy. There is an equal importance given to each cf these parts in the

methodology. A requirement cf openness, transparency and respect is necessary for

this evaluation.

Internai Social Policy86

The main areas for evaluation are the quality cf the working conditions and the level

cf social contribution by the company. The main criteria in this policy are the working

content, the conditions, the environment and the relationships. This inciudes an

analysis of: “the development of emp!oyment and the nature of contracts; training

possibi!ities for emp!oyees; equa! opportunity po!icy of the company and its effects

on the number cf women in higher positions, the attitude of the company towards

emp!oyees of different cultures, etc.; equal wage structure; safety policy on the work

86 Appendix 2 contains the themes covered in this policy.
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floor; negotiating structures; participation of employees in company policy.” (Ethibel,

2003)

Environmental Policy87

This inciudes an examination cf the internai environmentai poiicy cf the organization

and the management cf its production chains. Considerations such as externai

certifications are ccnsidered here. ETH1BEL studies the way in which the company

estabiishes its envircnmentai pciicies, such as: use cf raw materiais and energy;

emissions and waste and; the envircnmentai impact cf the finished product.

External Social Policy88

The main consideraticns are: its attitude te human rights; its relation with deveicping

countries; and the resuits cf these activities. The focus here is the extent cf the

company’s contribution toward human-centered deveicpment cf scciety. This wiii

inciude consideration cf whc the company relates with. it ccnsiders if the company is

invoived with controversiai activities89. Such activities are directiy opposed te

sustainabiiity in a very brcad sense, and therefcre these are sericusiy ccnsidered.

Ethical Economic Polic9°

This is ccncerned with the ethicai aspects of the companys economic poiicy. Some

areas that are ccnsidered are: the internai controi procedures to deal with internai

and external risks; the interests of customers, suppiiers, sharehoiders, the authorities

and cther stakehoiders; the innovative capacity cf the ccmpany.

Controversial Activities

n addition te the four primary criteria fer evaiuaticn iisted above, the ETHIBEL

evaiuation mcdei contains a separate ciuster cf research tcpics: controversial

activities. The foiiowing are sectors that they consider controversiai: armament,

gambiing, nuciear energy, tobacco, hazardous chemicai, sex industry, geneticaily

modified crganisms in fcod and feed, aicohci, and animai mistreatment. From this

set, the foiicwing wiii exciude the crganizaticn frcm further consideraticn by Ethibei, if

the company has a major invoivement in these activities: armament, gambiing,

Appendix 3 contains the themes covered in this policy.
Appendix 4 contains the themes covered in this policy.
The section on ControversialActivities in this section elaborates on this idea.

° Appendix 5 contains the themes covered in this policy.
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nuclear energy and tobacco. The other controversial areas 0f business wiII Iead to

further investigation; it does flot automatically exciude them from an assessment.

Sources of Information and Stakeholders Consultation

VIGEO GROUP analysts consult a wide variety of sources when researching

companies. An important role in the ETHIBEL evaluation model is reserved for

stakeholder consultation. Several stakeholders of the companies under research are

contacted to ascertain their opinions of the company. Stakeholders can, for example,

be trade unions, NGOs, consumer organizations or public authorities. Analysts

balance the views of these companies’ stakeholders with the information provided by

the companies themselves in order to obtain a complete picture and to assess the

companies from a broad point of view. In addition to company and stakeholder

information, sources include news items and media, the Internet, specialized

databases and external research of international networks. During the research the

analyst also sttives to engage in dialogue with the companies in order to obtain more

detailed information and to better understand the companies’ attitudes and behavior

(Ethibel, 2005).

Company Classification System

In order to better differentiate between companies on the basis of their performance

in terms of sustainability, companies are classified from A to E. The Register

Committee, which is the independent advisory committee, advises the Forum

ETHIBEL Board of Directors on the inclusion or exclusion of companies in the

register and on the company classification. The five categories are (Ethibel, 2005):

A: Pioneers, acceptable for the reg ister

B: Best-in-sector, acceptable for the register

C: Better than average, acceptable for the register

D: Average, not acceptable for the register

E: Below average or not transparent
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Companies in categories A and B may be included in the ETHIBEL Pioneer label

register. C-classified companies may be included in the ETHIBEL Excellence label

register along with the A- and B-classified companies (Ethibel, 2005).

Register Committee

The quality of the work of the Register Committee is the key to the quality cf the

ETHIBEL Investment Register. It consists cf international experts from different fields

and backgrounds. The members of the Register Committee act in a personal

capacity and do not represent the organizations to which they belong or where they

have acquired their expertise (Ethibel, 2005).

Fund Classification System

Ethibel offers a classification of socially responsible investing based in four

generations. The purpose of this classification is to indicate the ethical depth of

socially responsible investment funds. Without such a classification, it is difficult for

investors to select funds that are ethically based on a set cf sustainable criteria that

have been thoroughly considered. Only funds that are classified as fourth generation

can obtain the Ethibel label certification.

First Generation

This is a negative based criterion. In this generation, the funds that do not engage in

controversial activities can pass this classification.

Second Generation

This is a positive based criterion. Companies that engage in sectors that are sought

after will pass this criterion.

Third Generation

In this generation, the funds must pass the above policies as outlined in the

assessment methodology of Ethibel. This refers to the policies of: Internai Social

policy, Environmental Policy; External Social Policy; and Ethical Economic Policy.
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Fourth Generation

in this generation, ail the criteria from third generation are required, plus the method

of evaluation must include stakeholders. Therefore evaluations that include the

stakeholders of the organization in question are involved in the evaluation process.

This is the only assessment that will resuit in an Ethibel certification. In this

evaluation method, Ethibel follows ail the stakeholder discussions closely to

complete the evaluation fields necessary for assessment.

4.1.4. F100 Methodology for Sustainability Assessment

FIDD91 is a Quebec based capital risk fund, which means that they provide funds for

startup firms (typically small to medium size) that show exceptional growth potential;

the organization in question should demonstrate a proactive attitude towards

sustainable development. The basic definition of sustainable development that FIDD

uses is based on the Brundtland definition (WCED, 1987). However, in seeking a

more operational definition, they have adopted the following definition of sustainable

development (Gendron & Reveret, 2000; Bisaillon, Gendron & Turcolle, 2005):

• Society is the objective or goal

• The environment is the condition (society’s needs must be met, but not at the

detriment to the environment).

• The economy is the means

• A system of governance — participation in decision making processes

Mission

FIDD’s mission is to invest and develop successful businesses contributing to

sustainable development. This fund constitutes an initiative for the development of

more efficient technologies to small and medium-sized businesses. They define their

mission statement as (FIDD, 2003):

The tveb site for FIDD is URL=< http://www.fldd.qc.calAccueil.php>; this is the source ofthis document
analysis.
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« Le FIDD a pour mission de financer des entreprises ayant pour objet le

développement et la commercialisation de technologies et de produits

favorisant le développement durable. Il investit dans des entreprises

proactives, environnementalement et socialement responsables. »

FIDD’s Evaluation Methodology

The main goal of their evaluation tool is to assess the otganization’s potential

performance and not only their actual performance in terms cf environmental and

social impacts. Their methodology is based on life cycle analysis and is in line with

the mission cf LCI (Life Cycle Initiative). This methodology is used for revealing

governance and also serves as a management tool. This tool is called CCM-SLCA

(Cycle Capital Management - Social Life Cycle Analysis) and is a proprietary

methodology. What is unique about FIDD is that they not only look at the

environmental impacts, but also at the social impacts. There are four main parts to

their assessment methodology: (1) contact the organization and conduct an analysis

using both the CCM-SLCA tool (sustainability perspective) and a risk analysis

(investment perspective); (2) the selection criteria (through an investment committee)

and the identification of investment conditions are presented to the company, these

are the improvement opportunities; (3) value creation via an active role in the

company and creation of a sustainable development committee results if the choice

for investing was taken; and (4) a reassessment of the progress using the CCM

SLCA tool is done before the second round of investment.

As a first step, an evaluation using the CCM-SLCA tool allows FIDD to understand

the company in terms of investment risk and sustainable potential. In this step, FIDD

also evaluates the business plan of the company. The proprietary methodology

entails a questionnaire. The purpose of this questionnaire is to evaluate the

sustainable development potential of the organization in question. This survey

contains about 200 questions, which generate approximately 600 qualitative and

quantitative units of data. This data is gathered by an external auditor. This

questionnaire is based on a simplified LCA which was developed with the

collaboration of CIRAIG (Interuniversity Research Center for the Life Cycle of

Products, Processes and Services). CIRAIG is the second largest research group on
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Life Cycle Analysis in the world. It is a research organization that brings together the

research of several universities.

The questionnaire contains questions that consider social and environmental

aspects, both at the product/technology level and at the organizational level. The

questionnaire is a global evaluation tool to help guide FIDD in the assessment

process of the organization’s sustainable development potential; it seeks to

understand the organization by not only contacting key members of the organization,

but also by contacting its suppliers, and evaluating its products. Therefore this

questionnaire allows FIDD to obtain quite a good picture of the potential performance

of the organization with respect to sustainable development.

There may be questions within the questionnaire that the organization may not be

able to answer because either of a lack of knowledge, or the question may not apply

to the organization. The way in which FIDD handles this situation is that they search

for additional information regarding the organization through alternate means, for

example: the internet; visiting the organization; taiking to the owners and employees

of the organization; and taiking to their customers and suppliers. Through this

process of researching the company via alternate means, and in seeking a

comprehensive image of the organization, they minimize their risks. This tool is not

intended to be used as a final decision making tool, but instead it is intended to help

them understand the potential performance of the organization. FIDD can also help

the organization develop their potential since FIDD acts as a partner with the

organization in question. If it is interested, then FIDD will proceed to the second step.

In the second step, the identification of the selection criteria and areas of

improvement are presented to the company. This is where FIDD makes a decision to

invest. FIDD’s evaluation tool allows them to identify the strong and weak areas of

the organization; they wiII work with them to help them optimize or improve these

areas. These are suggestions for the organization, and will not be imposed, however

will be encouraged as areas for improvement. Usually there will be four or five

opportunities of improvement. In effect, if they impose too many improvements, the

organization in question may lose interest in the partnership and that is why it tries to

keep the number of improvements to a minimum. However, if the organization does
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not cooperate, FIDD cannot consider them for investment. These improvements

must be reasonable for both parties.

In the third step, FIDD seeks to support the company in the realization of the

proposed improvements and to follow their progress. FIDD wiII provide added value

through its active engagement with the company. This is where a communication

protocol is established with the entrepreneur, if a decision to invest has resulted.

FIDD wants to understand how the organization has or wiII adopt the suggestions

from step two. FIDD wiII create a sustainable development committee within this

organization, where there wilI be one or two mem bers from FIDD (they wiII chair the

committee). The purpose of this committee is to guide and support the organization

in their efforts for improvement. The idea is so that the organization can become an

autonomous entity with respect to such responsibilities. There wiII typically be two

committee meetings a year for a given organization. This sustainable development

committee encapsulates the health and safety committee, and any environmental

committee.

The fourth and Iast step wiII be the closure of the investment deal. A reevaluation

using the CCM-SLCA tool wiII be conducted. The purpose is to assess their efforts of

improvement and ensure that the company has delivered on their commitments.

Also, this is done in particular when a re-investment wiII be considered.

When does FIDD Intervene

FIDD only invests in technology that is at the beginning of the commercialization

phase. This is because they want to minimize their risk and at this point in the

process, most of the risks inherent with the development of a new technology have

been addressed. However, this does not imply that there are no risks left; each

phase is difficult in the development of a technology. The risks associated with the

commercialization phase are, for example: the organization may need more

employees; they may encounter problems scaling up; their need to develop a better

network; and the need to create stronger partnerships. Therefore this is a very critical

phase in the development of the organization, with its own set of risks.
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Controversial and Preferred Sectors

There are sectors of the market that FIDD wilI flot consider for funding: areas such

as tobacco, pornography, nuclear, or armament; this demonstrates a social ethic.

These areas impose risks to society and the environment so HDD recognizes that

they are a threat even before they begin the evaluation. What FIDD strives for is to

be upstream of any potential risks. Therefore when FIDD is unsure of the technology

(lack of knowledge), and the risks involved may be large (potential risk), they will

probably decide flot to invest.

The organizations that they evaluate for funding are mostly focused on renewable

energy technologies or in technologies that reduce greenhouse gases. This is FIDD’s

area of specialty, and preferred investment sector. By limiting the choice of possible

organizations for investment to these organizations that develop these technologies,

FIDD has reduced their risk considerably. When FIDD considers risks, they consider

them at ail levels relevant for sustainability: financial, environmental and social risks.

Each of these risks must be evaluated and managed. To illustrate what is meant by

risk according to FIDD: Chernobyl is an environmental risk, whereas, Wal-Mart is a

social risk. Wal-Mart’s is considered a social risk because they do not consider the

views of their stakeholders. FIDD seeks to avoid such risks because it seeks to go

beyond predefined norms of acceptability.

They use CRI (Global Reporter Indicators) to guide their evaluation tool. In fact they

compared GRI with their tool and found that their tool achieved 90% adherence to

GRI guidelines. They use similar methods to that of Ethibel’s method for evaluating

organizations: they look at the chain of processes, and also look at the chain of

values.

Data Collected from Semî-structured interviews

Two interviews were conducted with FIDD, but because of their proprietary

disclosure policies, the transcription of these interviews could not be presented.

However, based on the knowledge obtained from the interviews with FIDD, an

analysis of their methodology will still be possible in the subsequent sections.
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4.2. Preliminary Data Analysis

In the following section, the preliminary data analysis will be presented. Each of the

methodologies will be studied in two main steps: (1) a general preliminaîy analysis

outlining the key arguments based on an analysis of the data using the analytical grid

proposed in section 3.2.3 on page 157 of this paper; and (2) a detalled preliminary

analysis that elaborates on the arguments presented in the general analysis.

4.2.1. Eco-Indicator 99 Prelimïnary Analysis

In the general analysis, this methodology is effective for SMEs in assessing

environmental and social impacts because it is easy to use. However, it is

incomplete in some areas based on a perspective of a precautionary approach

towards decision making and basic attitudes. The main areas of weakness in this

perspective are: (1) it is product based; (2) it is solely deterministic; (3) social

aspects are limited; (4) it deals with uncertainties using probabilities; (5) confuses

precaution and prevention principles; (6) it ignores the organizational structures and

ils impacts; (7) and no attempt to understand the multiple value systems with respect

to the cases 0f uncertainty.

Because it is product based, the more global problems of sustainability with respect

to precaution cannot be addressed. This is because an approach that is focused on

problem optimization, although extremely useful for assessing and helping to reduce

the measurable environmental and social impacts, does not challenge the need or

usefulness of the product or service in question. This can only be done in a

perspective of understanding consumption habits and flot the production of the

product - even if this is done in a perspective of cradle-to-grave.

Its deterministic nature does flot allow for an in depth analysis of some impacts that

may not be quantifiable; this is because of the lack of data or the quality of data

available92. The reason being is that when using only a quantitative approach based

92Section 1.2.3 ofthis paper further elaborates on this argument.
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on probabilities for assessing social and environmental criteria that are laden with

fundamental uncertainties, the analysis and therefore the assessment will flot reflect

the concerns of those experiencing the impacts.

The social aspects dealt with in this methodology are based on health and security

measures as defined by existing norms (WHO, 1995, from Goedkoop & Spriensma,

2001). They do flot include a more global perspective of social problems such as the

working conditions of the employees based on the chain of suppliers; the equality of

payment structures among gender or race; the abuse of certain groups within

society, etc. This is a result of their lack of organizational perspective and so such

assessments pertinent in a precautionary perspective are ignored.

Also, the way in which uncertainties are dealt with in this method is by assigning

probabilities to such uncertainties. Doing this then reduces the complex concept of

fundamental uncertainties to known risks, which are measurable. So even if they do

differentiate between the two (uncertainties and risks) based on the models included

in their cultural perspectives, they are in fact dealt with in very similar ways.

Instead of using a stakeholder approach that includes a wide set of stakeholder sets

when weighting the results, decisions are made through a questionnaire distributed

to a panel of LCA experts and LCA users. The resuits of the questionnaire wilI

provide the values for the weighting of the damage categories. This cannot provide

an in-depth understanding of the real issues and concerns from the set of

stakeholders, since the recipients of this questionnaire are mostly LCA experts and

users.

Therefore when uncertainties are dealt with in this manner, there is confusion as to

what is considered prevention and what is considered precaution. In this

methodology, even if they do seek to adopt a precautionary approach by using the

Egalitarian cultural perspective, this approach is clearly flot precautionary. In

essence then, this methodology is a clear case of a preventive approach to

assessing environmental and social impacts.
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Detailed Preliminary Analysis of Eco-indicator 99

In the following section, a more detailed analysis of the methodology is provided

supporting the above arguments. Table 12 depicts the three cultural perspectives

used by the Eco-indicator 99 methodology. This table will be used for much of the

following discussion.

Weighting Triangle

Weighting triangle may be too limiting a perspective of damage categories. The

weighting triangles three sides represent ecosystem quality, human health, and

energy resources (Goedkoop & Spriensma, 2001). Eco-indicator 99 does not include

in the inventory results categories such as equality, fairness, justice, responsibility,

respect or freedom. These are social values that are not evaluated using this

methodology. That is why the need emerges to include a social damage category.

This weighting triangle limits the perspective of the damage categories to a scale that

is on a micro level. A ‘higher’ perspective would benefit the evaluation by providing a

more global and complex view of the damages of the product or service system in

question. A possible fourth pole could be a social health category, over and above

the Human Health category (Figure 15). In fact, by adding a social health damage

category, this tool will then lean more towards a sustainable development

assessment than its current methodology allows. Also, by adding a social health

damage category, a more balanced perspective of damages to humanity will result,

since human health is only one aspect of a more global societal health.
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Weighting Triangle based on
human health,ecosystem health,energy resources Proposai of additionai category - social heafth

Figure 75: Proposai for additionai damage category to existing weighting triangle.
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This category cannot be included (or averaged) with the other damage categories. It

is often the case that social, environmental, and economical categories may have

contradictory elements, and obtaining an average of these damages will lead to

meaningless resuits. lt is best to leave this category separate, and use a consensus

building process to decide on what category should reasonably (or justifiably) be

compromised for a given situation. There are two reasons for this: (1) Eco-indicator

99 results in a unique number (mPt) but this result cannot be reached easily when

society is involved through a simple assumption of variables and therefore (2) this

means that a participatory approach that seeks a consensus may be beneficial in

resolving the importance of the societal impact (the weight of this impact). This is

because society is so diverse and the evaluation of these impacts as a result is also

diverse93. A sustainable development perspective cannot be attained without the

consideration of the society, and therefore this damage category should be

considered in parallel to the three othet categories that are already defined in this

methodology.

Method Used to Assign Weights

As stated previously, weighting is a purely normative process. In the weighting step

factors are assigned to the normalized results. The weighting factors are obtained

from the views of society through a panel approach. A panel approach is defined as

the direct questioning of a representative group in the society. A panel approach can

be done using a consensus or discursive oriented approach, or through

questionnaires. Eco-indicator 99 opted for a questionnaire, since they were not

seeking a consensus, but wanted to obtain representative information within the

society. In other words they did not want people to change their opinion to reach a

consensus, but wanted to know what every respondent thought (representative

information). This panel procedure used in the Eco-indicator 99 project was executed

by Thomas Mettier (Mettier, 1999, from Goedkoop & Spriensma, 2001). The criteria

for selecting the panel were (Goedkoop & Spriensma, 2001): (1) intended

representativeness; (2) understanding the models and terms used; (3) panelist must

Section 2.2.2 ofthis paper further elaborates on the requirement ofa participatory approach when society is
involved in the uncertain outcomes oftechnology.
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feel motivated to collaborate; and (4) selective return. Based on these criteria, Eco

indicator 99 decided to use a panel consisting of LCA experts and LCA users,

knowing that such a group is flot representative of society, yet also understanding

that the expected higher rate of return would make this selection more favorable,

when compared to selecting a panel on a broader context. However, as will be

discussed later, the rate of retutn was lower than expected.

In essence, Mettier wanted to obtain a statistical representation of a sam pie group to

help them assign weights to each of the categories based on cultural perspective.

There are several problems with assigning weights in this way. The primary being

that the weights given by the respondents resulted in an average of ail the

respondents who fit a cultural perspective. If a respondent did not fit into a cultural

perspective then their recommendations could not be used. As a resuit, the sample

size of results that could be used to assign weight based on the cultural perspectives

became very small and therefore the validity of these averages was questionable.

Since they decided to select a process was not seeking consensus, the richness of a

process based on dialogue was lost; a mutual comprehension of perspectives that

may have resulted in new perspectives was foregone in the process that they

followed (De Coninck, 2005; Boatright, 2006). Also an increased level of

responsibility among actors could not resuit in such a process.

In addition, E199 felt that by using a questionnaire, they saw the possibility of using a

large panel. As it turned out, the recipients selected for the questionnaire were LCA

experts and LCA users, and therefore not representative of society; this group is not

diverse enough to pretend to be representative of society since they are made up of

the LCA community. And, although they expected a high rate of return on the

questionnaire, given that the recipients were LCA experts and LCA users, the real

return rate was much lower than expected; 82 out of 365 recipients — 22%

(Goedkoop & Spriensma, 2001). In the end, their goal of a statistical representative

study of society was modified to obtaining statistically significant differences between

the damage categories. The goal of obtaining a statisticai representative study of

society would require a much larger sample size.
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Therefore, the method of panel selection is inadequate for several reasons: (1) the

number of replies from recipients was very small (82 responded out of 365) and

therefore results may be misleading. They may not be representative of the intended

group; (2) there is no attempt of any discourse or interview (no interaction with

recipients or among recipients) during the process of obtaining the information from

the recipients (simply a questionnaire), and therefore there s a lack of an in depth

understanding of the responses of the recipients; (3) because of this lack of

discourse, the weighting factors may not be representative of the values of society

and therefore misleading; (4) the recipients that were selected to for this

questionnaire were chosen from a set of experts’ (LCA experts and LCA users) and

therefore there is no attempt to include a more general societal point of view; this

may lead to views that are not representative of society; (5) there is typically a wide

distribution in the answers, and therefore the meaning of the average value with this

type of distribution is not very meaningful.

Cultural Perspectives

The table of cultural perspectives, which defines the three perspectives used in

making value decisions within the assessment process, may have some missing

distinctions. In other words the cultural perspectives have limited predictability

variables. The reason why additional criteria may be important is because, based on

an individual’s perspective on a given criteria, this may impact the way in which they

perceive the weighting of one of the damage categories. An example that may have

an impact on the cultural perspectives is the perception of quality of life by

individuals94. Quality of life may be defined in various ways, and the ways in which

individuals define this may have a bearing on their vision of various other criteria. For

example if quality of life is defined by the harmonious existence with nature, then the

ecosystem health damage category may have a larger weighting factor that the

human health damage category. By adding additional criteria, new cultural

perspectives may emerge.

The cultural perspectives may be too limited in scope as well. Additional cultural

perspectives may be necessary, since only 29 out of 49 respondents who included

Section 1.3.3 ofthis paper elaborates on this topic.
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weighting factors could be distinguished into a cultural perspective. This fact

illustrates that it is flot very clear 019 how to distiflguish ifldividual’s ifito 0fl of the

three available cultural perspectives based 019 the ififormatiofi obtained from the

questiofiflaire. There are several ways to clarify an individual’s position within this

model of cultural perspectives. 019e way to clarify the distinction is to conduct semi

structured interviews with them to help gain a better understanding of their views.

Another way is through the introduction of additionaI predictability criteria (see

previous argument). By adding more criteria, the task of distinguishing individuals

within Ofle of the cultural perspectives may be more evident, since there are more

criteria to choose from.

019e of the cultural perspectives (Individualist) does flot answer to the ideas of

sustainability and therefore is questionable in a sustainable development cofltext. 119

the individualistic perspective, there is a greater responsibility towards the presefit

than to the future. This contradicts the Brundtland definition of sustainable

development, which states that “sustainable development is development that meets

the needs of the present without compromising the ability of future generations to

meet theirown need’ (WCED, 1987, p. 43).

The Cultural Theory

The Autonomist perspective was flot selected by E199 as a cultural perspective.

However, an Autonomist position signifies independence and is in fact nourished

through a sense of inter-dependence (Mon, 2004). The core needs to fulfiil in the

development of a sense of empowerment95 are: control (autoflomy), competefice,

self-esteem, contribution, participation, and responsibility (Raeburn and Rootman,

1997; Thøgersen, 2005). These characteristics can help in social change since

empowered individuals are competent and willing to participate within a commuflity

or their society sifice they feel that they have a sense of control over this milieu.

Autonomy is nourished through the dependence towards others (Mon, 2005);

therefore as the sense of autonomy increases, there is an increase in the capacity to

make choices with and among others. In this perspective, the Autonomist is then the

ideal form of cultural perspective for a precautionary approach, since it evokes the

Section 1.3.2 ofthis paper further elaborates on this topic.
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idea of choice, responsibility, competence and contribution, and therefore decisions

can be based in ethic; not a prescriptive approach to decision making, but an

exploratory approach. Therefore, the Autonomist, which can be equated to an

empowered individual, should be included in the E199 set of cultural perspectives

since this cultural perspective is the most fertile for a precautionary approach to

decision making.

Specilic Criteria within Cultural Perspectives

The management style criterion defined within the cuitural perspectives table is

defined as Preventive for the Egalitarian perspective. This means that ail

uncertainties are included in the damage model; these uncertainties are included

based on statistical modeling of the risks. Therefore this cultural perspective

approaches uncertainties in a deterministic manner. Although this is coherent with a

preventive approach, it is not coherent in dealing with uncertainties. There may be

confusion between the two approaches (precaution and prevention)96. The

epistemological framework that supports these principles is different. A preventive

approach uses a deterministic approach to deal with known risks, while a precaution

approach uses a complex approach to deal with uncertainties.

Uncertainty in Models

Life Cycle Impact Assessment methodologies are fundamental for stakeholders as

they are an indispensable tool to assist them in their decision making. However, as

significant as they may be, there is stili room for improvement toward an ongoing

pursuit of sustainability. A common area of weakness in this methodology is in

situations of uncertainty. The way in which such decisions are made is through the

predictability of three defined cultural perspectives. A very simplified characterization

of these cultural perspectives using three criteria is shown in Table 13.

Section 2.2.1 ofthis paper provides a detailed comparison ofprecaution and prevention.
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Table 13: Simplified characterization of cultural perspectives (source: Plouffe, 2005, p. 20, section Eco

indicator 99).

Time perspective Manageability Requïred level of
evidence

H (Hierarchist) Balance between Proper policy can avoid Inclusion based on
short and Iong-term many problems consensus

I (Indivïdualist) Short term Technology can avoid OnIy proven effects
many probiems

E (Egalftarian) Very iong-term Problems can eaU to Ail possible effects
catastrophe

Through these criteria, they define the ways in which uncertainty, among others

things, are deait with. E199 defines a systematic way 0f making such decisions. In

this approach, the weighting is given regardless 0f the situation. In addition there is

no screening of potential risks. This refers to assessing its seriousness, certainty,

complexity, and ambiguity. Therefore it is not clear how situations with high

uncertainty and low seriousness are treated in comparison with situations of high

uncertainty and high seriousness.

4.2.2. SustainAbility Preliminary Analysis

In general this reporting methodology is comprehensive and up-to-date since it is

constantly updated using best practice reporting methods; there is a direct

connection between the reporting framework provided by GRI and the benchmark

reporting assessment methodology of SustainAbility. This is important since without

this effort, their sustainability reporting methodology would be futile; a sense of

evolution within the methodology is pertinent for sustainability. This is because

sustainable development reporting methods are continually evolving as sustainability

issues, situations and the values needed to deal with emerging issues and situations,

are more clearly understood.

The precautionary principle is mentioned as an element of risk management in

SustainAbility’s 2006 methodology for benchmarking sustainability reports. This

reduces the precautionary principle to a rational decision making principle, based on

available knowledge. In essence, this is doser to the prevention principle than it is to

the precaution principle. This is because a risk management approach bases

decisions on measurable data. In seeking to fit the problem with inherent
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uncertainties into a risk management framework would resuit in decisions that are

based on a Iack of data, and therefore the relevance of the decision is questionable.

Therefore the confusion between prevention and precaution principles may have as

a resuit undesirable solutions. Even if there is some confusion with respect to the

difference between prevention and precaution, there is substantial indication that this

organization adopts a comprehensive approach towards precaution in their decision

making. The following arguments will illustrate this.

SustainAbility does not elaborate on the precautionary principle in its current

documentation, however, within their consultancy services, traces of a basic ethical

framework of the precautionary principle are evident; for example it addresses: the

issue of transparency of information (through their corporate reporting framework);

justice and equality (through their dilemma resolution framework); discursive

engagement and exchange of knowledge and concerns (through their stakeholder

engagement process); exploration of alternative solutions (through their innovation

program); corporate infrastructure necessary to effectively address corporate

responsibility priorities (through their operational effectiveness), and; challenges

faced in the developing world (through their emerging economies program). These

are the main criteria that the organization has decided to address in their consulting

services, but some criteria with respect to precaution not yet been addressed, such

as: anticipative attitude towards situations of irreversibility; sense of responsibility for

the future (beyond a reciprocal ethic); among others.

One limitation in this assessment methodology is that there is no consideration of

addressing consumer habits and in incorporating such issues in the decision making

of the organizations they consult. This implies that their approach to assessment and

consultancy remain in the realm of organizational and product impacts; impacts

based on what the organization produces and how it produces it. Therefore

fundamental questions of how humans consume are not addressed. By not

considering this perspective, their assessment remains in a preventive paradigm.

This is where a precautionary approach is best applied, very early on in the

conception of lifestyles. However, it can be said that they have started the transition

towards a precautionary attitude, through their use of stakeholder engagement

processes and their extensive value systems inherent in their decision process.
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Detailed Preliminary Analysis of SustainAbility

In the following section, a more detailed analysis of the methodology is provided

supporting the above arguments.

Reporting Framework recommended for Sustainability Reporting

GRI provides a reporting framework that is meant to be used by any size of

enterprise. The GRI reporting framework is one example of a sustainability reporting

methodology that can be used to produce a sustainability report for SustainAbility to

assess. In particular, SMEs (small and medium sized enterprises) are encouraged to

use this framework to help them in this reporting task. A question that arises is: why

are SME’s not reporting on their sustainability strategies and progresses as much as

multi-national organizations, given that a reporting framework exists? Some intuitive

answers to this question may be that these organizations, being small, may lack

financial resources, and therefore cannot invest in such heavy reporting processes.

However, further research is required to grasp a comprehensive understanding of

this situation.

Assessment of Sustainability Reporting Available to Public

SustainAbility provides sustainability reporting assessment to the public, through

their Global Reporters publication. This publication is publicly available on the

internet, and therefore is accessible world-wide. This is an extremely necessary

publication for the public since it permits them to understand the level of commitment

towards sustainability of such organizations and their plans for further improvement.

This report can also be used by venture capitalists that want to invest in socially

responsible organizations. This sustainability reporting assessment provides an

indication to the public of the commitment to sustainability from the reporting

organization. The reporting that SustainAbility assesses is at a corporate level. At

this level, organizations set goals, and develop strategies to achieve their

sustainable goals; this indicates the ways in which they will deal with risks or

uncertainties associated with their processes, products, or organizational structure.
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Basic Criteria for Assessing Sustainabiity Reporting

The reporting assessment is limited to what an organization discloses in its reporting.

it does not address whether an organization’s efforts are good or bad in terms of

sustainabiiity. This methodoiogy compares the performance of the organization

based on the organization’s documented intentions and overail level of commitment.

The intention and ievel of commitment is a way to measure the ievei of integration

within the company towatds the commitment to sustainabie deveiopment. If

SustainAbiIity does not agree with the issues that are reveaIed in the reporting, it is

not up to SustainAbiIity to comment on this. SustainAbility wiII oniy evaluate how weII

and effective the repofling of the impacts is done.

SustainAbiiity’s reporting methodoIogy is broken into four major areas: (1) Context

and Commitments; (2) Management quality; (3) Performance over reporting period;

and (4) Accessibility and assurance. In the Context and Commitments section, the

main elements it addresses are: context, decision making, business case, and,

vision. Therefore according to SustainAbility, the way in which decisions are made,

based on the organization’s vision is criticai. Decisions in a sustainabie context often

require infrastructures present to be able to engage in stakeholders approaches;

pertinent in a sustainabie development context. If these infrastructures are not

present within organizations, then this refIects badIy for the organization’s

sustainabiiity reporting.

Importance of LCA (or similar evaluation tools) in Sustainability Reporting

When SustainAbility assesses the reporting of an organization, a formai method for

assessing environmentai impacts (such as an LCA) based on their product systems

is a requirement. Without such a formai method, the reporting availabie by an

organization remains inadequate, and therefore the organization wiii be rated

accordingiy. For an organization to obtain a minimum score of 2, a systematic

process to measure and evaiuate contribution to ciimate change, air emissions, etc.

is fundamentai. A score that is iess than 2 indicates that the organization may have

provided some reporting but is inadequate in constructing a ciear picture of the

organization’s impacts. Therefore, according to SustainAbiiity’s reporting assessment

methodology, the use of an LCA (or similar formai product impact assessment
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methodology), is essential for an organization’s successful environmental impact

reporting; one part of their sustainability reporting.

Consultancy Services

SustainAbility also provides various consultancy services to its clients. The

consultation provided by SustainAbility helps organizations by making the decision

makers aware of specific organizational situations. This helps them in making

changes to their organizational structure that will avoid unnecessary costs later by

seeking to understand the impacts of issues early on. The knowledge acquired

allows them to understand the social, environmental and economic impacts and

helps them evaluate possible consequences in order to take an appropriate action

early on.

In their consultancy services, there is no mention of the precautionary principle. So

the ways in which risks or uncertainties (related to their product systems or their

organizational structure) are managed is a decision that is made by the organization.

However, in such cases SustainAbiiity may advise the integration of the

precautionary principle for decision making. But there is no guidance by

SustainAbility in this endeavor to integrate the precautionary principle in their

policies. They may propose a stakeholder engagement so that decisions made in

such situations can be justified. According to SustainAbility, decisions based on

uncertainty cannot be justified without a stakeholder engagement since the Iack of

data makes such decisions difficult to rationalize. Therefore, although there is no

formai mention of this principle in either their reporting assessment methodology, nor

in their actual reporting of sustainable initiatives, their use of this principle is implicit.

Most consulting clients of SustainAbility are national or multinational corporations. It

seems that larger corporations are in a position to reflect on triple bottom line

reporting simply because of their size and financial power. Being SO large, it is often

difficult to shift gears quickly and therefore these organizations are preparing their

groundwork for the eventual shift that wiil be required for sustainable deveiopment.

Many large corporations have come to the realization that if they continue to conduct

business as usual, they will not be able to continue doing business for very long. This
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implies that they will have to make changes in their developrnent strategies to shift

from their current mode of development to a sustainable mode of development. One

way that they may become aware of the disparity in their mode of developrnent with

respect to sustainable development is by going through such assessrnents of their

sustainability strategies and reporting efforts.

Emergence of Knowledge based on Interviews

The interview revealed quite a lot of interesting information. The traditional

organizations that embark on sustainable development initiatives do so in a totally

reciprocal mindset; in other words, these goals will only be achieved if they are

economically viable. So it seems that the econorny is still a primary concern, when

making decisions about sustainability issues. The only organizations that do not

seern to follow this mindset are social entrepreneurs. In this type of organization, a

sense of moving beyond a reciprocal approach, in contrast to the traditional win-win

logic (more traditional forrn of returns) is their mode of operation. These

organizations (social entrepreneurs) embark in such ventures because they actually

want to make a positive social or environmental impact. This is interesting since,

these organizations eventually becorne profitable without this being their primary

goal.

Also, an important observation from the interview was that there is a fundamental

gap in the decision making process when uncertainty arises. Decision makers

experience an inability to make decisions in situations of uncertainty, let alone

situations of uncertainty of harrn. Most decision makers in organizations are stuck in

a deterministic paradigrn and have difficulty grasping the cornplexity inherent in the

world. When it cornes to a fundamental uncertainty of risks, often organizations

ignore such situations or ignore the uncertainty. Organizations are not ready to deal

with a concept like the precautionary principle because it is difficult for thern to justify

their decisions. However, it is interesting that according to SustainAbility, such

decisions become justified if they are made within a stakeholders approach.
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4.2.3. Ethibel Prelïmïnary Analysis

Ethibel seeks to assess the level of corporate social responsibiiity in an effort to

provide an Ethibel certification (a form of transparency) as a way to inform investors

seeking to invest in socially responsible funds. This methodology does not mention

the precautionary principle, but has many implicit elements in their decision making

that include a precautionary attitude. The fout areas of their methodology (internai

social policy, environmental policy, external social policy, ethical economic policy)

respond to criteria that covers a list of comprehensive sustainable development

aspects97.

For exampie some values addressed in their internai social policy are: respect for

others, equality, flexibility, solidarity, fairness, and promotion of well-being. In their

environmental policy, some of the values and goals addressed are: responsibility

towards the environment, respect for the environment and the employees,

valorization for an empowered condition among stakeholders and a comprehension

of multiple values systems. In their external social policy, some of the values and

goals addressed are: transparency of information, respect of stakeholder and their

concerns, justice, equality, respect, fairness, a valorization for empowerment, and

the promotion of well-being. In their ethical economic poiicy, the following are some

of the values and goals addressed pertinent to the precautionary principle:

transparency of information, respect of stakeholder and their concerns, justice,

equality, respect, fairness, a valorization for empowerment.

When looking at the comprehensiveness of this methodology, it may seem at first

that it is clearly precautionary, because of the vast amount of values adopted

pertinent to this principle. However, even if many of the values and goals pertinent to

this principle are adhered to, there are areas that remain in a preventive paradigm.

This is because they address the problem of reducing impacts from a perspective of

the organization: what it produces; its effects on society and the environment; and its

effects on the stakeholders. This is a socio-economic perspective, an approach that

is predominantly preventive.

97 . . . . . . .Appendixes 2, 3, 4 and 5 provide details ofthe indicators used in each ofthese policies.
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Therefore, although this methodology is very comprehensive and quite global in its

perspective for establishing and evaluating indicators, there are stili elements that

remain within a preventive perspective. The main reason is that they do not

challenge existing consumer habits (no mention of this activity); there is no indicator

that relates to the assessment of the way in which consumer lifestyles impact

society, the environment, and the economy (beyond a socio-economic perspective).

So in this perspective, they remain within a preventive paradigm, but have started to

bridge the gap through their value systems and their extensive use of a stakeholder

approach in collecting data for the assessment and the evaluation of companies.

Therefore Ethibel can be considered to stimulate organizations to move towards

sustainability; this is because more and more investors are taking into account

sustainable aspects. In this regard, they assume many values inherent to a

precautionary attitude. But they wilI be Iimited in their progress because there is a

(more global and very long-term) perspective lacking in their set of indicators; the set

of indicators that can help assess the level of involvement of consumers in the

conceptualization of more sustainable modes consumption.

A global, very long-term perspective can be obtained by assessing current lifestyles

and searching for innovative solutions to help them transform their modes of

consumption. A transformation of human consumer behaviour is necessary for

sustainability; and this cannot be done solely within a preventive paradigm or within a

socio-economic perspective. However, Ethibel has indicated future plans to gradually

focus on the stakeholder accountability aspects cf SRI by linking up with NGOs,

consumers, and trade unions. By involving consumers in this stakeholder process,

consumers may be able to express their values and visions of consumer habits in an

effort to reduce potential harm to the environment and society. If consumers are

involved in this manner, then Ethibel wiIl have adopted a precautionary as weIl as a

preventive attitude towards sustainable development.

Detailed Preliminary Analysis of Ethibel

In the following section, a more detailed analysis of the methodology is provided

supporting the above arguments.
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Internai Social Policy

In their internai sociai poiicy, the criteria are primarily based on the working

conditions of the employees, employment stabiiity, the avaiiabiiity of training and

education, equai opportunity poiicies, flexibility of employee needs, heaith and safety

issues reiated to employment, presence or iack of sociai conflicts. There are many

values refiected in this set of criteria that are fundamental to a precautionary

approach, such as: respect for others, equaiity, fiexibiiity, soiidarity and fairness. Aiso

the promotion of weii-being is sought by ensuring that the empioyees are protected.

Environmentai Policy

In their environmentai poiicy, the criteria are based on a reduction of environmentai

impacts on the iife cycle of the product, which inciudes the chain of production,

environmental management systems, involvement of empioyees in the deveiopment

of environmental poiicies. in this poiicy the vaiues addressed are: responsibility

towards the environment, respect for the environment and the employees. In fact, by

invoiving the empioyees of such discussion, there is a vaiorization of empowerment

among the empioyees, a consideration of the multiple vaiues systems, and therefore

a collective approach to making such decisions.

External Social Policy

In their external social policy, the criteria are based on the adoption of social

improvement to the local communities using a stakeholder approach, transparency to

stakeholders, policies on human and labour rights, local development, and social

investment in developing countries. In this policy there are also criteria concerning

controversial activities. This is similar to the FIDD policy of not considering

organizations that are involved in activities that they consider controversial. This is

an anticipative decision because they are acting before any harm could occur as a

result of such activities. Some of the values pertinent for a ptecautionary approach

are: transparency of information, respect of stakeholder and their concerns, justice,

equality, respect, fairness, a valorization for empowerment. In adopting these values,

there is a goal for the promotion of well-being.
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Ethical Economic Policy

In their ethical economic policy, the ctiteria are based on the economic values of the

shareholders and suppliers, their customer’s relations, the provision of quality

products, the establishment of a code of ethics. In this policy, the values relating to a

precautionary attitude that are addressed here are: sense of responsibility toward

shareholders, a respect for others based on their code of ethics. A goal that is

addressed is the promotion of well-being among the shareholder, suppliers, and

customers.

4.2.4. FIDO Preliminary Analysïs

FIDD is a risk capital venture fund; they evaluate risk based on the four pillars of

sustainability. Their involvement within a company is at the beginning of the

commercialization of the technology. Their methodology is primarily an

organizational level sustainability assessment for the purposes 0f developing a

partnership with the company in question. An assessment of the company’s

technology is done using a Life Cycle Analysis tool (CCM-SLCA). Their assessment

methodology is effective in assessing an organization’s environmental and social

impacts and commitments because it is comprehensive. The methodology uses both

quantitative and qualitative evaluation methods. The assessment is done in order to

understand the potential of sustainability and not only to assess the way the

organization currently operates. This methodology does not mention the

precautionary principle, but has many implicit elements in their decision making that

include a precautionary attitude. It is very important to FIDD that the company in

question is socially responsible and that they are willing to instill reasonable changes

in order to adopt improvements towatds sustainability.

Some of the reasons why it is SO comprehensive is because (1) it has an

organizational as well as a product level perspective for assessment; (2) collects

both quantitative and qualitative information about the organization; (3) it seeks

information beyond that ptovided by the organization to complete its assessment; (4)

is anticipative in its decision making since it does not consider organizations that
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engage in business activities they deem controversial; (5) it is proactive since it

seeks to focus mostly on the clean energy sector; (6) seeks organizations that can

provide innovative solutions to current problems; (7) builds the infrastructure

necessary for a stakeholder approach; (8) adopts solutions that are beyond the

recognized acceptable norms (9) requires some level of traceability.

So from this list of attitudes, this organization seems to have a head start in the

transition towards a precautionary approach to assessing organizations. In fact,

many of the pertinent areas of a precautionary approach seem to have been

addressed in their methodology. However, one area that is lacking within their

assessment of an organization is an understanding of how human consumption

patterns can be transformed through the solution proposed by the organization. This

knowledge would be useful as a way to design lifestyles rather than optimize current

modes of living. This can help in the transformation of human behavior into a more

responsible mode of consumption. Because their involvement is just before the

commercialization phase of a technology, these considerations can no longer be

applied, since the technology has already been developed. However, because the

details of this methodology are not available, this consideration may in fact be an

indicator in evaluating an organization, so in this case it is not entirely clear if this is

considered in their evaluation.

It is important however to mention that, even with their implicit and extensive

precautionary attitude toward decision making, there is a lack of knowledge with

respect to this principle. For example: (1) FIDD is somewhat unclear about the

difference between risk and uncertainty; (2) and confuses precaution and prevention

principles in their approach to assessing risk and uncertainty.

Detailed Preliminary Analysîs of FIDD

In the following section, a more detailed analysis of the methodology is provided

supporting the above arguments.

Their tool is comprehensive because it is based on both an organizational

understanding of the impacts, as well as a detailed understanding of the impacts of
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their technology. This is very innovative as an approach, since it provides a product

level as weII as an organizational level perspective of the impacts. Based on this

evaluation, FIDD can perceive if the company has the potential to become more

sustainable and whether it is worth their investment as a partner.

The fact that the questionnaire used to evaluate the organizations is both a

qualitative and a quantitative assessment; it allows a more comprehensive picture of

the organization. In fact, when FIDD cannot obtain the information it seeks directly

from the organization, FIDD conducts extensive research beyond the organization.

Further investigations through web sites, suppliers, employees are conducted, which

allows them to complete the picture of the enterprise as much as possible. They also

verify the product chains (just like Ethibel) and ensure that their commitment to

sustainability goes beyond the company walls.

This evaluation allows them to understand the strong and weak areas of the

enterprise. This tool allows them to avoid problems instead of simply displacing

problems. Their final decision does not rest solely on these results. This

questionnaire is meant to evaluate the potential and not the actual level of

sustainability. This is a significant difference since, they not only want to invest, but

they also want to help improve proactive enterprises. Also, their stakeholder

approach to solving some of the organizations weaker areas is a commitment to a

decision making process that seeks to obtain a mutual comprehension of their values

and visions.

FIDD has a goal of moving beyond the recognized levels of acceptability with respect

to dealing with risks. This is an ambitious goal and is one of the reasons why they

focus their investments primarily on the clean energy sector, but is not limited to this

sector. In fact, FIDD does not consider organizations that engage in controversial

activities. This is a proactive, anticipative attitude using a long-term perspective.

FIDD requires that the organization in question has obtained external certification for

various incentives. In other words, FIDD wants the organization to be traceable. One

way of achieving traceability is by being able to acquire such certifications that

confirm the commitment towards the acquired certification.
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Even with this inherent precautionary attitude, their knowledge 0f the precautionary

principle is limited. They are aware of the definition cf this principle, however are

somewhat unclear about some of its details. When asked about the difference

between risk and uncertainty, they did not have a clear distinction, and therefore their

treatment of uncertainty and risk does not appear to be much different.

It is interesting that, according to SustainAbility, SME’s produce a very small

percentage of publicly available sustainability reporting; this according to

SustainAbiiity is a resuit cf lack of time and/or resources. In fact, FIDD also daims

that SME’s are not really willing to engage in large scale changes because of their

lack of time and capital, (such as reporting on their progress towards sustainability).

This is a huge gap in the goal towards sustainability, since SMEs account in Quebec

for about 85% of ail businesses98.

Just like SustainAbility, FIDD stays up-to-date with current best practice for

evaluating sustainability by keeping close ties with LCI and other similar

organizations. In fact, they seek to adhere to CRI standards. This is important,

because their methodology keeps evolving as the issues, concerns, and knowledge

related to sustainability also keep evolving. So FIDD aims to adopt current best

practice with respect to their methodology.

The extent to which FIDD adopts a precautionary attitude towards decision making is

very wide-ranging; they use the precautionary principle inherently in their decision

processes; even if their knowledge regarding this principle is limited. However, there

is an inadequacy in their scope of assessing the organization and its technology.

Their involvement occurs just before the commercialization of the technology; this

means after the technology has been developed. At this point, FIDD will seek to

optimize the technology based on social and environmental impacts. Such a late

involvement cannot allow a reflection on a solution that can be obtained through an

understanding and possible transformation of human consumption patterns. This

implies that FIDD does not consider the involvement of non-experts foyer and above

98 URL=<http://stat.gouv.qc.cal>.
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that cf experts) in devising possible solutions that seek the transformation cf current

lifestyles towards those that are more sustainable.

Therefore this mode cf involvement is more downstream than is appropriate for a

precautionary approach. What this means is that the technclogy in question is based

on a concept cf eco-efficiency and net a notion cf sufficiency. It is assessed based

on the intent to reduce its envircnmental and social impacts; this remains a

preventive approach. A precautionary apprcach would entail looking for solutions

that seek to improve quality cf life in a more upstream perspective; by satisfying

fundamental human needs thrcugh innovative solutions that seek te transfcrm

lifestyles. Therefore in essence they are still primarily within a preventive paradigm,

yet their decision making contains many elements that are precauticnary.

4.3. Interpretation of Data Using Analytical Grids

Table 14, Table 15, Table 16, Table 17, and Table 18 synthesize the information

acquired from the preliminary data analysis. These grids are based on the analysis

criteria defined in the previcus chapter. A ‘+‘ indicates that the crganizaticn in

question has adopted the criteria. A indicates it has net adopted the criteria. A ‘?‘

indicates it is net clear if the crganization has adopted the criteria based on available

data. An explanaticn is provided where a description is necessary.

Table 74: Analysis 0f precautionary values used within methodology.

Values El 99 Sustain- Ethibel FIDD
Abi Iity

Responsibility + + + +

Fairness - + + +

Respect + + + ÷
Futurity - + + +

Equality - + + ÷
Justice - + + +

Freedom - + ÷ ?
Empowerment - + + +

Solidarity - + ÷ +

Dignity - + + +

Transparency ÷ + ÷ +

Non-maleficence - + ÷ +

Flexibility - ÷ + +
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Table 15: Analysis of precautionary goals inherent in methodology.

Goals El 99 Sustain- Ethibel FIDD
Ability

Social cohesion - - ? ? ?
Protection of common
good
Promotion of well-being + + + +

Ensure Reversibility of - - - -

actions
Ensure Non-substitutable - - - -

damage is avoided
Harmony with nature — - ? ? ?
Ecological integrity

Major transformation of - - - -

consumer habits

Table 16Analysis of general decision making strategies adopted.

Et 99 Sustain- Ethibel FIDD
Abi lity

Temporal perspective Medium term Medium and Medium and Medium and
(long-term or very long- Long-term long-term long-term
term)

Scope of problem Productl Global when Product chain Product
(global spatial perspective process (cradle- considering and global chain and
of assessment) to-grave) developing when global when

countries considering considering
developing developing
countries countries

Impacts Criteria upstream ProducU Corporate/ Corporate/ Corporate?
of production process product product product
considerations

Epistemological approach Statistical Statistical/ Statistical/ Statistical/
towards methodology Heuristic Heuristic Heuristic

UncertaintylRisk Process Expert-expert ? Expert - expert ?
Adopted

Solution type in cases of Problem ? ? ?
uncertainty optimization

(alternative
materials,
processes, form)
- Tactics

What measure is most Pre-defined No action ? ?
often taken in cases of assumption
uncertainty

What type of stakeholder Only if weighting AIl AIl AIl
approach is adopted is not selected — stakeholders of stakeholders of stakeholders

experts only organization organization of
organization

How are the multiple Not considered Only consulted Only consulted Only
values systems consulted
com prehended?
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Precautionary E! 99 Sustain- Ethibel FIDD
Attributes Ability

Collective process in decision making
- +1- +1- ÷1-

w
o -

Comprehension of multiple value - + + +

O systems
-s

Consideration of temporal and spatial - + + +

consequences
(global, long-term solutions)

Based on values and knowledge - + ÷ +

, Anticipative decision - - - -

O)>

2
O

Sense of solidarity towards common - + + +

-

sustainable goals
a0
W Complex vision of world (inter- - + -f- +

dependence of elements)

Adaptive approach to defining norms -
- ? ?

c
C.)G)
.?
2 Normative stakeholder approach - ÷ + +
OC)
•O0.

.
‘ o. Looking for global solutions and not - ? - -

problem optimization

Proactive solution - ? - -

.W
o.?

Considers health and safety beyond - + + +

2 ‘ satisfaction of norms
00.
G)

Solution entails a reversibility of action - - - -
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Table 18: Analysis of generalknowledge ofprecautionaîyprinciple.

El 99 Sustain- Ethibel FIDD
Ability

Aware ofthe Precautionary Principle + + + +

Clear Definition of the Precautionary + ÷ + +

Principle

Differentiation between risks and ÷ + ? ?
uncertainties

Different treatment between risk and - - - -

u ncertai nty

Differentiation between prevention and - - - -

precaution approaches

Are stakeholder approaches used for - -1+ -1+ -1+
decisions taken in cases of uncertainty

Are there existing Tools or Framework used - ? ? ?
for supporting decisions of uncertainty
(besides a deterministic approach)

Is the measure taken proportional to the ? ? ? ?
perceived danger

An important observation from the above classification cf data is that ail

organizations studied have not yet adopted methods cf searching fer solutions where

fundamental changes to consumer habits are considered. The idea cf adopting

transformational changes based on existing consumption habits in seeking

sustainability is lacking on the most part based on the data available for this analysis.

These organizations are primarily ccncerned with improving the social and

environmental conditions based on the impacts cf the technology at hand, the

product or service, or the crganization’s behavicur. These perspectives remain within

one cf optimization based on production and not within a perspective cf

transformation based on consumption. Even if the criteria that the studied

crganizaticns use is based on a cradie-to-grave perspective or a world-wide

perspective, the main issue cf over-consumption has not yet been addressed. The

inability to measure the impacts cf consumer habits and understand how such habits

can be radically transformed is a primary area cf concern is seeking sustainable

development, and in particular a sustainable mode cf design. This refers to

transformational changes within society and net cnly marginal or incremental

changes towards the current modes cf production.
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In fact, according to Princen (2003) even if a public participatory method wete used

in a context of optimization of current modes of production (the idea of efficiency) this

would not be enough to move towards sustainability. He suggests that public

participation be used in a context where individuals or groups of individuals confront

risks with the intent of searching for innovative solutions that entail long-term well

being. He refers ta this as the idea cf sufficiency’. This is where fundamental human

needs have been addressed in a more in-depth and comprehensive non-materialistic

manner.

In the next section, a more comprehensive discussion of the resuits of this research

will be presented. The intent is to emphasise the key concepts that emerged as a

result of not only the field work, but the literature review as well.
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General Discussion and Resuits

This paper is separated in two main parts: (1) the literature review and critique; and

(2) the research protocol and field work. The intent of the literature review and

critique was to lay the foundation of this study which included a historical perspective

of sustainable development, the limits of current design approaches for moving

towards sustainable development, a justification of the use of the precautionary

principle for sustainable design and the theoretical framework used in this study. The

literature review and critique resulted in the establishment of the main concepts used

for developing the criteria necessary for data analysis in the field work.

The research protocol and field work allowed an emergence of the key elements

arising from the literature review and critique. In this section, the aim was to

comprehend the ways in which the precautionary principle is used by organizations

in decision making processes when assessing sustainability. The approach to data

collection was a qualitative approach; the methodological tools adopted for this

research were document analysis and semi-structured interviews. The data collected

during the field work were analyzed using the criteria established in the first part. The

following is a summary of the results of both parts of this research.

Lïterature Review and Critique

Sustainable development is an encompassing term that includes the idea of “(...)

development that meets the needs of the present without compromising those of

future generations”. Because of its general nature and in particular its ambiguity

regarding responsibility towards the environment, society, and the economy, it has

been a difficult task to operationalize. The definition of sustainable development by

Gendron and Reveret99 (2000) has attempted to provide a definition that is

operational and seeks a convergence of the three main pillars of sustainable

development: environment, society, and economy. In fact without the 4th pillar of

sustainable development ‘governance’ as defined by Bisaillon, Gendron, and

Turcotte (2005), it seems that an implementation and progress towards sustainability

99 . . . .

This definition is: the ecological integrity ts the condition, the economy is the ,iieans, and the social and
individual development is bath a goal and a means.
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will continue to be limited. One of the main reasons is that decisions are still

predominantly made within an economic perspective, whether they are regarding

impacts to the environment or society. This is the definition of sustainable

development adopted by this paper.

Historical Perspective

The environmental and social problems that face humans today such as: the

degradation in biodiversity; degradation in the quality of air, water and soil; reduction

of natural resources; and living conditions of people living in poorer countries, are

unprecedented. In addition, world population has risen dramatically in the past 200

years resulting in continued stress on natutal resources. However, it is not only

world population that is a concern with regards to the developmental crisis, since

80% of the earth’s resources are consumed by 20% of the earth’s population, and

the other 80% of the population wants to achieve the same standard of living as the

20% (Durning, 1992). Therefore, it becomes clear that it is not only a growing

population that s a concern for the current crisis, but the consumption habits of the

affluent societies as well. Therefore if a mode of sustainable development s

envisioned for the future, without which the future of humanity faces disaster, the

impacts of consumption habits are to be understood and transformed into more

sustainable modes.

Design has become an increasingly significant means for achieving sustainability.

The responsibility of designers has become more complex because design now has

to consider the environmental, social and economical impacts of production and

consumption. Tools and strategies for establishing and assessing such impacts have

evolved considerably; they have evolved to deal with the emerging problems. At first,

strategies were primarily end-of-pipe, meaning that pollution prevention at the

production site was the main method. This meant that technology was developed to

clean up contaminated air, water or soil as a result of production processes. These

were considered strategies within a green design approach. It soon became evident

that these provided a very limited view of the problem, and therefore, in addition to

end-of-pipe, middle of pipe and front-of-pipe solutions were established. These

strategies were part of an eco-design approach. Other strategies such as DFX and
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life cycle assessment methodologies were also established within this approach. Life

cycle assessment tools sought to evaluate environmental and social impacts of

product and service systems based on multi-criteria methods with a cradle-to-grave

perspective. They continue to be essential tools for designers since they help

designers optimize their product and service systems based on the environmental

and social impacts assessed. As pertinent as they continue to be, some limitations

have arisen as well. For example, even if social aspects are considered in these

tools, the scope is not at the most global scale since these impacts are based on

existing norms and laws of health and safety. In addition the perspective of life cycle

assessment tools is based on the product or service system, thetefore limiting the

more global perspective of impacts that lie outside this realm. Sustainable design

seeks to address the limitation of scope by considering global, long-term

perspectives of not only impacts based on production, but also on consumption. This

is because environmental and social impacts do not depend only on what is

produced, but also on how humans consume.

Comparison of Precautiona,y and Preventive Approaches

A comparison among the evolving design strategies and their corresponding

paradigms revealed that both green and eco-design fall in the realm of preventive

approaches. This is because they are primarily concerned with optimizing solutions,

finding the most efficient and socially beneficial methods for producing products and

services. These approaches are preventive because they address concerns and

issues based on production, and seek solutions that are short and medium term.

On the other hand sustainable design, the most recent of the design strategies,

addresses current issues and concerns on a more upstream way. It seeks innovative

ways to satisfy fundamental human needs by focusing, among othets, on human

consumption patterns. This is a different perspective than that of preventive

approaches that focus on impacts based on the production of product and service

systems.
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Precaution as a complement to Prevention

Therefore, based on the fact that prevention and precaution address different

problems, the precautionary principle can therefore be used as a complement te

LCA. A precautionary apptoach pulls the reflectien to the very beginning cf

conceptualization and asks a different set cf questions compared te a preventive

appreach. This apprcach is based on finding solutions te preblems that may have

catastrephic censequences and therefore seeks transfermatienal changes and net

eptimizatiens te existing situations. A preventive approach can be used during the

design cf prcduct or service systems and asks questions based on their eptimizatien.

Therefere in this scenarie, they cemplement each ether; in fact, preventien and

precautien become a new learning cycle as the results frem an LCA can be used in

future reflectiens within a precauticnary appreach.

Efficiency and Sufficiency

In fact, an attitude cf prevention can be equated te the principle cf efficiency;

whereas an attitude cf precautien is more clcsely adapted te the principle cf

sufficiency (Princen, 2003). Efficiency entails the optimizatien cf prcducts and

services se that they will preduce the least possible negative envircnmental impacts;

it is primarily a medium term apprcach. This remains in the envirenmental

imprevement category cf solutions, where strategies are related te marginal or

incremental changes. Sufficiency, en the ether hand, seeks te transferm the ways in

which humans live; it is a very lcng-term, global vision. This entails an attitude cf

living within ecelegical limits and engages individuals te recensider current habits cf

ever-censumptien (Princen, 2003). This implies alternative ferms cf social

erganizatien. Ecclogical integrity and social cehesicn are important concepts for

sufficiency according te Princen (2003).

Epistemological Barrier

In essence then, each cf these principles, precautien and preventien, falI inte

different epistemelegical framewerks. The preventien principle is dealt with using a

first generatien systems apprcach; a systems analysis apprcach which works within

a system that is structured, deterministic, and clcsed. This appreach falis within a
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neo-mechanist epistemology. The precaution principle, on the other hand is dealt

with using a second generation systems approach; this is a constructivist approach

where the system is assumed open and dynamic. It adheres to the framework of

complexity.

Therefore the types of problems that the precaution and prevention principles seek to

solve are intrinsically different. In a preventive approach, the problems are weIl

defined and well suited to the deterministic approach it abides by because the

objective is to optimize a product or service system based on available data. In a

precaution approach, the problems are considered ill-defined and therefore a

deterministic approach is not suitable. Because of the inherent uncertainty of

knowledge regarding potential catastrophic danger in a precautionary situation,

impacts cannot be assessed based on expert knowledge alone. This is because the

experts disagree on the consequences of the technology, and therefore knowledge

and values beyond the ‘knowledge producers’ becomes fundamental when

searching for possible sustainable solutions. According to Bachelard (1938), science

has progressed against the notion of common-sense and ordinary knowledge; this

has become a source of epistemological obstacles to the advancement of science.

The realization that an epistemological barrier exists as decisions shift from a

preventive approach to a precautionary approach is fundamental in comprehending

an operationalization of the precautionary principle.

Theoretical Implementation of the Precautionary Principle — Ethica! Framework

Therefore in a precautionary paradigm, the decision making process is characterized

by its anticipative, subjective qualities. Because of the upstream point of view, a

more heuristic approach prevails. Instead of searching for solutions through the

optimization of the problem, solutions are sought through the search for innovative

alternatives. In addition, because situations that require a precautionary approach

are based on uncertainty of potential harm, then to justify decisions requires the

knowledge, values, and visions of non-experts as weIl as that of experts, since the

experts disagree among themselves regarding the impacts or outcome of an action.

[t is therefore evident that uncertainty becomes a weakness when it has to serve as

a predictor by which to take action. Since humans are responsible for their actions,
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and ethics is based in action, then decisions based in uncertainty require an ethical

framework.

An ethical framework for the precautionary principle would typically be a dynamic

and complex process since it requires an understanding of the evolving human

condition. There is a sense a recursion in this process since the understanding of a

situation will change the perspective of future situations. Therefore such an approach

would be approached within a systemic paradigm using a complex approach. This

would allow an understanding of real world conditions, constraints, and opportunities.

A systemic paradigm, in contrast to a mechanist paradigm, will allow a

comprehension of the various interrelated elements in a situation to emerge. This

will require a global perspective seeking short, medium, long and very long-term

solutions. A sense of responsibility to others, including those not yet born becomes a

basic value for a precautionary approach to decision making.

Methodological Implementation of the Precautionaty Principle — Stakeholder Process

The complex epistemological framework that characterizes a precautionary approach

for sustainable design will encourage multiple points of view in the process of

problem resolution. A stakeholder approach to decision making is a promising

method, not only for the justification of decisions, but aiso encourages the creation of

a wide set of possible alternatives. This will have as a result, not only a more

insightful final solution, but also the permeation of the manifested knowledge to the

stakeholders involved.

Such an understanding would encourage stakeholders in an ethic and rhetoric that

they are not accustomed to. Therefore this new way of thinking when addressing

problems must be learned, used, developed, and adjusted. In this manner, the

precautionary principle will allow an adaptive approach to decision making based on

several reasons: (1) it adapts to each situation, (2) it allows an adaptation of any

previous understanding of controversial situations to current situations without having

any of the values imposed. This refers to the general context of prudence; decisions

based on prudence seek to use any available (current and/or previous) information to

use as a starting point, and adapt to the new situation based on a collective
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discursive process where the visions and values 0f each stakeholder are revealed. It

therefore becomes an adaptive process; requires the acceptability of criteria which

are defined by the stakeholders, where consensual solutions emerge.

This process will allow the rights of the various stakeholders, which includes the

rights of future generations, to be taken into consideration. Empowerment becomes

an essential characteristic for the stakeholders. A sense of autonomy, competence

and relatedness to others therefore must be addressed for such a process to be

effective. Empowerment allows individuals or communities to take control of

situations they perceive as unacceptable and therefore enables them to contribute to

innovative alternatives. In a context of sustainable development, and in particular, a

precautionary situation, these individuals or communities have contributed to a long

term, global, sustainable solution. In this case then, the stakeholders have become

global citizens and can use each situation as a value and knowledge building

exercise; in which their current values and knowledge can be applied within the

perspective of sustainable design.

Stakeholders should be able to rely on a general conceptual framework that would

allow them to realize projects, define procedures for participation, and to respond to

crucial issues of sustainable development. This will result in a common philosophy,

as well as a dialog among stakeholders. This basis of collaboration and exchange

among partners will encourage an emergence of co-creation processes of projects

and co-formulation processes for solutions and projects. These processes are based

on dialogue and wiIl encourage a larger mutual comprehension of new perspectives

and an increased level of responsibility among actors (De Coninck, 2005). This

approach therefore responds to the purpose of design proposed by Levy (from De

Coninck 2005) since it changes the world in a recursive way.

Research Protocol and Field Work

In this part, sustainable assessment methodologies were studied. They were looked

at through a perspective of the precautionary principle for design resulting from the

first part. This research sought to comprehend how such methodologies dealt with

situations of uncertainty in their decision processes. The methodologies that were
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studied were Eco-indicater 99, SustainAbility, Ethibel, and FIDD. Eco-indicator 99 is

based on a Life Cycle Analysis framework, and therefore adopts a ‘cradie to grave’

perspective cf the product or service system. SustainAbility, Ethibel, and FIDD are

organizatienal level sustainable assessment methodologies, and therefore adept an

organizational perspective. FIDD is based on life cycle thinking. The research tools

used in this part were semi-structured interviews and document analysis. A

discussion cf the semi-structured interviews will be presented first, followed by a

general discussion cf the findings from the document analysis.

$emi-structured Interviews

Semi-structured interviews were ccnducted with key representatives frem both

SustainAbility and FIDD. The interview transcription for FIDD could net be included in

this paper because of non-disclosure policies. However, the FIDD knowledge

cbtained through these interviews allowed me to understand their methodolcgy

witheut having te reveal any cf its details.

For the semi-structured interviews, there was an initial set cf questions set eut, and

provided te SustainAbility. However, according te SustainAbility, these questions

required toc much specific knowledge about the precautienary principle and design,

and therefore this initial set cf questions was revised. A second set cf questions was

prepared for the interviews; which became the guideline for the interviews

ccnducted. Even this set cf questions, after reviewing the results cf the analysis and

attempting te classify the information according te the analytical grids, became

evident that these questions cculd have been asked differently. This realization was

a result cf the incomplete knowledge in the final analysis100; there is still much

information that needs te be ccllected in order te fully understand the positions cf the

organizations studied.

The representative cf SustainAbility that was interviewed was knowledgeable about

the precautienary principle. But because this principle is net elabcrated in their

methodolcgy; it seemed unclear hcw this principle could be used effectively in

decisien making within erganizations. According te this interviewee, mcst

100 The resuits based on the anatyticat grid are provided in section 4.3.
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organizations ignore fundamental uncertainties and prefer to deal with known risks

since these are easiiy assessed and decisions can be made based on the data

availabie. However, in cases cf uncertainty, organizations cannot easiiy justify

decisions, se when an organization decides flot te ignore such situations, then a

stakehoider engagement prccess is necessary for a justification cf a decision.

From the interviews conducted with FIDD, it became evident that their understanding

cf the precauticnary principle was Iimited. They were aware cf its definition, but their

understanding cf how it can be apprcached in a decision prccess was unclear;

similar te SustainAbility. In fact, their distinction between risk and uncertainty seemed

weak; they used these terms interchangeabiy. When they talked about the

assessment cf risks and in seeking te reduce these, there was littie censideration

about fundamental uncertainties; their primary concern was te reduce the risks that

they had centrel over — which is primariiy a preventive approach.

The next section wiii present the findings from the document analysis. It is divided

inte three main parts: (1) a discussion about the four methcdciegies studied; (2) a

discussion about the prcduct level methodciegy studied (Ece-indicater 99); and

finaiiy (3) a discussion about the crganizaticnal level methcdclcgies studied

(SustainAbiiity, Ethibel, and FIDD).

Eco-indicator 99, SustainABiIity, Ethibe and FIDD (The four methodiogies)

Te begin this section, it is important te understand that SustainAbiiity, FIDD and

Ethibel dc net have a formai definitien cf the precautionary principle in their

methedoiegies. SustainAbility mentions t in their methodoicgy, but with no

elaberatien on its definiticn or use. in fact, it seems that even if the definitien cf the

precautien principie is knewn (information cbtained thrcugh the interview), very iittie

eise is. This is net an aiarming fact, since this principie is ambigucus and

centreversiai, and therefere crganizaticns prefer te steer away frem it. Hewever, they

ail seem te embed basic values cf the precauticnary principie infcrmaIIy within their

evaiuaticn precesses.
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This is in contrast to Eco-indicator 99 which daims to include the precautionary

principle in their assessment methodology of a product systems impacts. However,

this integration seems weak. Eco-indicator 99 implements the precautionary

principle through probabilistic methods. Very littie stakeholder engagement is done,

and if at ail, it is within the expert LCA community. Therefore, even if they daim to be

precautionary, this methodology is clearly not.

The integration of this principle that is informally executed by SustainAbility, Ethibel,

and FIDD through their values, stakeholder approach, and visions is more effective

than that of Eco-indicator 99. And in these cases there is no explicit intent in using it.

These three methodologies assess an organization based on their stakeholder

engagement processes adopted. To obtain an acceptable rating, it is required that

this process is one of mutual comprehension of the values among the stakeholders,

and not one of simple consultation. In this respect, then they seek to understand the

goals and values of the stakeholders of organizations, and based on these they seek

sustainable (or more sustainable) solutions that can be integrated into the

orga n izations.

However, this is not enough to conclude a precautionary approach has been

adopted by simply adopting a stakeholder approach. To establish if a precautionary

approach has been adopted, it is important to understand how these organizations

approach their decision making, in particular, how they perceive the problems of

sustainability. Using a lens that is constantly looking at the production and

organization alone, ignores an essential dimension; that of understanding human

consumption and seeking to improve the quality of life for ail by consuming the least

amount of commodities. This entails the social acceptability of this transformation of

lifestyles. The following paragraphs will elaborate on this criterion.

Eco-indicator 99 (Product level assessment methodology)

LCA is the basis of the Eco-indicator 99 methodology. LCA is fundamental in a

prevention approach and problem optimization approach to sustainable design. It is a

very sophisticated tool that after analysis, resuits in a list of the impacts of a product

or service system. It defines 10-12 pertinent damage categories. Using these
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categories, an assessment is made where decision makers use this information to

support their ultimate course of action. These tools are indispensable for product and

service system development when decisions are to be made downstream (when a

product or service system is ready for analysis). Eco-indicator 99 is a tool adapted to

SMEs, since a full blown LCA is too expensive and time-consuming for such

organizations to use.

As fundamental as Eco-indicator 99 methodology is for designers, some basic

shortfalls have emerged: (1) the impacts are expressed in damage categories, and

therefore the actual source of the problem is not known; (2) the units are normalized

for the European scale and therefore are not accessible to organizations outside of

Europe; (3) there is no attempt for a consensus building process in the assessment

of uncertainties, except within experts; and (4) the assessment is at the product level

and therefore may be too far downstream the development process to be able to

avoid unnecessary costs incurred during development.

After studying this tool, it became evident that although it is indispensable to

designers for product and service system optimization, in cases where data is

lacking, orthe source ofthe datais questionable, the output of this process becomes

less reliable. In such cases it is not sufficient to fill in the ‘gaps’ by making

assumptions, since based on these assumptions, the outcome of this process may

be very different. Therefore a more systematic process for assessing situations in

cases of lack of knowledge or reliable data is required. It is appropriate to conclude

that this assessment methodology does not adopt a precautionary approach in the

manner that has been elaborated in this research.

SustainAbiity, Ethibel and FIDD (Organizational level assessment methodology)

The three organizations studied have very different mission statements, yet are aIl

concerned with assessing aspects of sustainability for organizations. SustainAbility

assesses organizational sustainability reporting and produces a bi-yearly report of

the best sustainable reporting organizations based on their publicly available

methodology. FIDD assesses an organization’s sustainability potential with the intent

of possible and eventual funding. FIDD’s methodology is based on life cycle thinking.
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Both are based on best practice reporting frameworks and guidelines by GRI. The

purpose for Ethibel’s assessment is to obtain a ‘corporate social responsibie’

certification. Ail three organizations require a stakeholder approach for completing

evaluations of the organizations in question. In many of these stakeholder

processes, the intent is more than consultation, it is in fact seeking consensus

among stakeholders.

The power of sustainability assessment methodologies at an organizational level is

their ability to visualize problems upstream of the development of product systems.

This means that decisions can be made before products are designed and therefore

these methodologies can address situations before the actual product system is

conceptualized. This is beneficial for organizations as their inherent costs of

development are drastically reduced. This type of methodology allows for a

perspective with a broader scope of the situation and therefore designers can

actually make decisions about adherence to sustainability prior and during the

conceptualization of the product or service. This allows designers the ability to

acquire a global view of the situation; compared with decisions that are made on

proU uct systems alone.

SustainAbility, Ethibel, and FIDD, corporate level sustainability assessment

methodologies, require the use of a systematic method for assessing environmental

impacts based on their technologies or products, and relating such resuits against

the organization’s objectives, In this perspective, the use of a Life Cycle Analysis tool

(or similar) is fundamental. Therefore when organizations use a combination of LCA

assessment for product level impacts, and a form of corporate level sustainability

reporting to report on their progress towards sustainability, this allows a global

perspective of their situation. In this approach, the key issues and concerns emerge

as a result of the combined approaches. The corporate level reporting allows an

emergence of the issues related to the organization, their governance, their

approaches to risk management, their social impacts, etc., while the product

assessments allow them to measure the impacts of their products or services and

compare these against their corporate objectives.
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Having said this however, what is not considered in these organizations is the way in

which the companies conceptualize new product or service systems. In ail these

cases, they are concerned with the impacts of the products and seek optimization for

these. There are no indicators that can measure if these organizations are

addressing issues related to consumption practices, in an effort to reduce and

transform the ways in which humans consume. Such indicators would be useful for

assessing progress towards sustainability since they would allow an understanding

of the relationship that humans have with their environment (this includes their

societies). Such indicators could only be established using a stakeholder approach.

None of these companies adopt this type of thinking. Therefore, although they ail

have very comprehensive methodologies in assessing organizational trends towards

sustainability, a fundamental perspective is absent. Without this approach to

conceptualization of products and services, then these organizations remain, in part,

within the realm of prevention, since they seek to optimize their organizations’

activities based on the production of their technologies or products.

It seems however, that the most effective level to adopt a precautionary attitude is at

the organizational level and not at the product level (as in a methodology like Eco

indicator 99). This is where transformative attitudes could take place. Indicators that

address consumption practices and their impacts on society and the environment

can be added at this level since these can affect the way in which decisions are

made at the very early phases of conceptualization. Having such indicators will

provide methods of assessing the level of transformation of human behaviour with

respect to consumption patterns and the impacts that result.

Therefore a precautionary attitude is not entirely manifested, even if at first glance,

these methodologies may seem to be primarily precautionary. The inherent values

and goals of each of these organizational level assessment methods are definitely

coincident with sustainable thinking, and in fact with a precautionary attitude.

However, even if they are moving towards a sustainable paradigm, they will be

limited in their progress because of the limitations in their way of thinking. They are

thinking about efficient ways to solve the problems they address, and not ways to

transform human consumption behaviour.
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This is where the epistemologicai and methodologicai paradigms become

fundamentai. If these companies want to reaiiy embrace sustainabiiity, they must

adopt a precautionary approach in addition to a preventive approach. This entails a

transformation in their thinking and practice; to move beyond an attitude of efficiency

and adopt an attitude cf sufficiency (Princen, 2003). This is where the

epistemologicai gap discussed eariier resides. This means that the way in which

design is apprcached is net oniy though ccoperation from citizen (Marchand, De

Coninck & Waiker, 2005), but aiso through an understanding of human behaviour, an

understanding of fundamentai human needs and hcw the most needs can be

satisfied with the Ieast amount of commodities. This is an approach cf sufficiency

and this is what is necessary for adopting a precautionary attitude for design. In fact,

this is what wiiI allow the shift from an eco-design into a sustainable design mode cf

conception.

So even if these three organizations (SustainAbility, Ethibel and FIDD) have

inherentiy many characteristics that are pertinent for a precautionary approach

towards decision processes, they stili remain, te some extent, in a preventive

paradigm based on the fact that they are stili within an optimization mode (efficiency)

and net one cf transformation (sufficiency) mode cf probiem soiving. A precautionary

approach implies a preventive approach is also prevalent, just as a sustainabie

design mode entaiis that an eco-design mode is aise prevaient. These attitudes are

compiementary, yet incrementai because they do net oppose each other; a

precaution attitude encapsuiates prevention; whiie a sustainabie mode cf design

encapsuiates eco-design. This refers ta their co-presence and co-determinism; each

requires the other so that the system cf assessing impacts’ can evoive in a manner

that is consistent with the ccncerns cf humans.

However, the main obstacles in confronting and integrating ccncerns reiated to the

precautionary principie within each cf the four organizations studied are a refiection

cf the difficuities that emerged from the iiterature review. This means that there is an

aversion to deaiing with iong-term uncertainties, situations in which it is very difficuit,

if net impossible te assess with any certainty the potentiai danger cf such iong-term

consequences. Therefore in adopting a precautionary attitude, and therefore a

sustainable mode cf design, more global, iong-term solutions wiil be the resuit.
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In closing, it seems that Eco-indicator, although it seeks to integrate the

precautionary principle within its assessment methodology has adopted the weakest

form of precaution; it is based on probabilities primarily. So in essence, this

methodology can be consideted to exist within the paradigm of prevention, and

therefore a deterministic paradigm. However, it is difficuit to conclude with absolute

certainty if SustainAbility, Ethibel, and FIDD are more precautionary than preventive.

This would require more investigations, since some of the ways in which decision are

made is not entirely clear. Although, they have adopted most precautionary values

and goals, and many modes of decision making pertinent to precaution, some

fundamental gaps still exist in the ways in which sustainable solutions are adopted.

As mentioned, they seem to remain in a mode of addressing problems through

optimization, and not through a transformation of human habits. In this sense, the

relationship that the stakeholders have with the world may not change as drastically

as is necessary for a significant engagement towards sustainable development.
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Conclusion and Recommendations

One of the main obstacles in an implementation cf sustainable develcpment is the

fact that, often, development, in the hope cf benefiting ail, intensifies contradictions

and resuits in social tension. This is because the benefits of development are not

cnly economic, but are also benefits of access or capacity of rescurces. The

acceleration of development towards the progress of technology and economy,

althcugh may result in various social benefits for numerous individuals and

communities, often also results in destructive effects for many as well.

Agenda 21101 was established as a plan cf action towards sustainable development

at the Rio Earth Summit. However, the lack cf prcgress towards sustainable

development was evident at the Johannesburg World Summit on Sustainable

Development (WSSD), ten years latec in 2002 when ongoing discussions ccntinued

to reveal a division in values and visions. In the United Nations Framework

Convention on Climate Change102, a key principle was identified called ‘The

Common but Differentiated Respcnsibility” (CBDR). This principle revealed that

industrialized countries must take the lead in addressing the climate prcblem as they

are disproportionately responsible for the effects cf green house gas emissions.

This refers to the fact that the degradation cf the envircnment as a result cf the

uneven nature cf the world economy has resulted in a gap that is very difficult te

resolve. This gap, sometimes referred to as the north-south gap, represents the fact

that globalization has resulted in production and consumption patterns that are

inequitable to countries that have a weak position within the world econcmy. The

ncrth has a greater respcnsibility for resciving the current crisis because cf its

greater contribution regarding the deterioration cf the environment as a result cf its

vastly greater eccnomic development and therefore environmental needs (Aubertin &

Vivien, 2006). The Rio Earth Summit was critical in pcsiticning the envircnmental

crisis at the top cf international agendas. The idea was to seek a more equitable

economic development while seeking te resolve the environmental crisis. However,

This is one ofthe five agreements adopted at the Rio Earth Summit. Further information on this agreement
can be found at URL=<http://www.un.org/esalsustdev/documents/agenda21 /english/agenda2 I toc.htm>.
102

This is one ofthe five agreements adopted at the Rio Earth Summit. Further information on this agreement
can be found at URL<http://unfccc.int/2$6O.php>.
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the inequality between north and south in terms of responsibilities was and continues

to be a major hurdle in the progress towards sustainability.

Therefore the effects of inequality and injustice; the intolerance of others; the vast

socio-economic differences; the dishonesty in business practices; the links between

economic and political power; the possibility of equal access and capacity; etc. are

critical concerns in a reflection towards sustainable development. An ethical

reflection based on such concerns becomes an essential point of departure. New

areas of justice and responsibility must be discovered; otherwise the tyranny of

money will eventually destroy quality of life; the goal of achieving harmony with the

environment; the preservation of individual and community identities; and community

and family values. Therefore, sustainable development is more than an ecological

project; it is inherently a social project.

The dilemma is that the world environment continues to be devastated as a result of

the lack of progress towards sustainable development. For example, forests are

disappearing at an alarming rate and have become a major concern; between the

years 2000 and 2005, the world had a net loss of 37 million hectares of forest103

(equivalent to 91 million acres). This has as a consequence the disappearance of

species that are dependant on these ecosystems; a drastic reduction in biodiversity.

In addition, the demand for fish has reached levels where fisheries are experiencing

declining fish stocks, resulting in reduced catches, and threatened fisheries104. And

carbon emissions have risen approximately 3 percent per year since 1900. In fact,

the United States, in 2005 accounted for 21 .2 percent of the global total of carbon

emissions105, yet has rejected the Kyoto Protocol106. There is an emergence of multi

national organizations demanding that their governments impose new laws and

regulations that will enforce an adherence towards sustainability, including a demand

for strategies that will allow them to respect the Kyoto protocol.

‘° Compiled by Earth Policy Institute from UN. Food and Agriculture Organization. Global Eorest Resources
Assessment 2005 (Rome: 2006), URL=<www.fao.org/forestry/site/32038/en>.
104 Compiled by Earth Policy Institute from UN. Food and Agriculture Organization, FISHSTAT Plus. electtonic
database, at URL=<www.fao.orglfl/statist/FISOFT/FISHPLUS.asp>. updated March 2005: United Nations, World
Population Prospects: The 2004 Revision (New York: February 2005).
105 Calculated by Earth Policy Institute from U. S. Department ofEnergy, Energy Information Administration,
International Energy Annual 2004 (Washington, DC: July 2006), at URL<www.eia.doe.eov/emeu/iea>: BP. BP
Statistical Review of World Energy (London: 2006).
106 Ihis protocol is referred 10 as the Kvoto frotocol to the L!nited Nations Framesuork Convention on Climate
Change. Further information is available on URL=<http:/funfccc.int/resource/docs/convkpfkpeng.html>.
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In addition, current techno-scientific innovations also contribute to environmental and

societal risks. Technologies such as genetic engineering, pose risks that are

unprecedented to humanity. The ease with which the creators of these technologies

can escape the responsibility of releasing potential catastrophic threats based on

their technologies has become a major concern. Their accountability towards these

threats is not adequately dealt with. Such technologies, among others, have

irreversible and non-substitutable effects on the environment and societies; in some

cases centuries may pass before effects are felt. Therefore situations that require an

analytical framework taking into account long-term perspectives and their irreversible

effects have emerged. The examples are numerous: destruction of forests; effects of

reduced biodiversity; effects of nuclear waste; effects of carbon emissions; use of

pesticides, effects of genetic engineering, etc. AIl of these have fundamental

consequences to society and therefore societal concerns cannot be overlooked

when establishing sustainable solutions.

As a result of radically transforming ecosystems because of the unknown outcomes

of techno-scientific innovation, means of assessing such global impacts has become

an imperative. It follows that an analytical framework to assess such problems

requires an ethical process. This is because current technology has acquired an

inherent power over nature, society and humans and therefore entails some level of

prudence and moderation in the search for sustainable solutions. If an ethical

analysis in decisions of long-term uncertainty s averted, irreversible or tragic

consequences for humans and the environment may result. An attitude that ignores

such consequences is in effect in denial of the dangers that modernity and its

thinking entail.

Addressing such concerns requires the need to go beyond prescriptive measures

and adopt measures that involve a consideration of the future, which are anticipative

and heuristic. In other words, a need to go beyond existing norms and laws and

accept the fact that social involvement and responsibility can contribute to the

reversaI of this crisis. Environmental improvement signifies a deceleration of the rate

of degradation. It is a preventive approach, and although t is essential, it is

inadequate on its own for dealing with the current crisis. This approach remains in an
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expert reaim, and therefore does not consider the concerns of others. Sustainabiiity

implies moving beyond environmental improvement, since this concept wiIl not

resoive the crisis but simpiy slow it down. Sustainability strives for ecological

integrity; moving beyond the status quo of the environment, while providing an

equitable exchange of resources and capacities to ail members of current and future

generations. This necessitates a critique of existing norms. Therefore norms can no

longer be thought of as final, but are continuaiiy evolving to refiect the values and

visions of those affected.

What this implies is not oniy addressing environmentai and social issues from a

perspective of seatching for efficient solutions based on probiem optimization

approaches, but also impiies dealing with such issues based on an attitude of

sufficiency (Princen. 2003). This requires a shift in perspective of the probiems that

face humanity. By focusing on a transformation of human behaviour and their modes

of consumption, then design can respond with innovative ways that wiii not oniy

improve harmony with the environment and societies, but aiso responds to an

improved quaiity of life for ail. Therefore the changes that are sought are not

marginal or incremental; they are not based oniy on providing the most efficient

solutions. instead, the aim is in searching for innovative modes of living within

communities; in ways that can contribute to iong-term positive impacts on the

environment and society.

The focus therefore moves from the optimization of products and services to the

transformation of consumption patterns. This wiii encourage innovation at the source

of the probiem; changes in human behavior can provide global, iong-term

improvements to current social and environmentai probiems. Without a perspective

of reducing the impacts as a resuit of human behavior and consumption habits, in

contrast to assessing impacts based soieiy on the production of goods and services,

a fundamental perspective of possible alternatives may be ignored. Such an

understanding can be based on the system of fundamental human needs as

proposed by Max-Neef107. in this perspective ail needs are accessible and in fact it is

recommended to address as many needs as possible with the ieast amount of

107 Section 1.3.3 ofthis paper elaborates on this system ofneeds.
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satisfiers and resources; implying that the idea of moderation is embedded within

solutions.

Thetefote without the values of moderation and prudence, infinite sustainability is flot

possible. This requires a type of development that places an accent on projects that

seek to improve the quality of life for current and future generations; where the

effects are reversible. Flexibiiity, diversity, and adaptabiiity are key elements of this

type of development; a system that is adjustabie and correctabie is necessary when

failure occurs. An attitude of sufficiency is therefore essential since it strives for

solutions that are beyond the value neutral (or normative neutral) solutions proposed

by optimization techniques. Therefore the adaptability and flexibility of norms

becomes a necessary condition in this approach.

An attitude of precaution fails directly under the notion of sufficiency since it seeks to

address the issues of responsibility regarding potential threats, while enabling social

integrity and equity. A precautionary approach identifies when a potential risk is too

great, and therefore imposes an alternative course of action. In fact, this approach

seeks to eliminate threats, not dispiace them, by assessing various alternatives

before a course of action is selected. Therefore a precautionary approach supports

innovation; in contrast to its detractors, which perceive this principle as a spoke in

the wheels of innovation. And so it responds to the purpose of design and in

particular contributes to the development of the weII-being of individuais and society.

Design can achieve this through a recommendation of new concepts and

experiences that wili uitimateiy change the world in a recursive way.

However, tools or frameworks must be available for designers in this endeavour.

This work cannot be done in isolation or within the realm of experts alone, since a

comprehension of the various value systems based on the plural visions of the

common-good wiii be necessary and cannot be achieved within the current

frameworks of decision processes. A stakehoider approach that considers the values

of ail could then address the idea of the common-good. Therefore current

approaches to decision making when seeking to reduce environmental and social

impacts remain insufficient on their own. This is because current methods for

decision making are predominantly preventive and based on the values and
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knowledge of experts alone. A precautionary approach towards design tequires a

different framework since it has moyeU beyond the expert reaim, beyond the problem

optimization approach, and has adopted a global, long-term perspective.

In an attempt to include an implementation of the precautionary principle within the

epistemology of the prevention principle, a limitation immediately arises. Precaution

cannot simply be fitted into the same way of thinking as prevention; this cannot be

because precaution prescribes to a different set of conditions compared to the

conditions that the prevention principle abides by. In a preventive approach, risks are

known and measurable. Uncertainty of harm is at the core of the precautionary

principle, and therefore cannot use the same method of assessing the problem as

the prevention principle. A lack of scientific data in a precautionary situation renders

the preventive approach to decision making process problematic. Alternative means

of decision making are then required, since it is not evident what action to take based

on scientific data alone.

A requirement for an ethical framework emerges, one that is based on the

fundamental values of a society, and not only based on the respect of norms and

practises; therefore to substitute a deontology with an axiology as a framework for

the decision making process. This entails that beyond the professional deontological

responsibility, there is a need to consider the process of decision making based on

an ethic of the future. This implies the development of a framework which is more

global and fundamental. Such a process will require alternate forms of social

organization necessary so that stakeholders can present their values and visions to

others, in an effort to justify innovative courses of action and ultimately adopt an

axiology of decision making.

Shared goals and an agreed upon ethic are necessary for social change. A sense of

solidarity, which refers to a sense of equity and respect among stakeholders and

seeks to achieve the common-good, is an essential condition. This also entails a

sense of empowerment; individuals who feel competent, autonomous and want to be

involved in the establishment of solutions that aim to improve the quality of their lives

and that of their communities. In this perspective humans are no longer powerless

regarding the consequences of technological innovations. This would resuit in an
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eventual transformation of the relationship that humans have to their world. lnstead

of seeing the world as an entity that simply provides the elements for the well-being

of humans, it would be perceived as a place where a harmonious existence is

essential for a continued future for humanity.

Therefore an understanding of the various values systems and sustainable visions

becomes a starting point. A participatory deliberative process would allow an

emergence of these through debates and eventually a definition of shared values

and goals would result. Through this framework, the stakeholders can identify and

assess various alternatives to unacceptable situations. Assessing the alternatives in

cases of uncertainty is not evident: How can the complex impacts of the behaviour cf

human consumption be ‘calculated’ using a deterministic tool when the impacts are

so diverse, complex and uncertain? Yet, assessment methods are pertinent as they

allow an evaluation of the alternatives proposed. These assessment methods, not

yet developed in a perspective of precaution, are essential to this process of

deliberation.

In seeking to assess progress towards sustainability, indicators can be used as a

means for evaluating progress. These indicators would be the result of an ethic, a set

of values, and visions used to assess progress towards an improved quality of life

while remaining in harmony with nature. Therefore the aim cf such indicators in this

perspective would be to understand and assess human consumption patterns in

order to transform these habits into sustainable and responsible modes of behaviour.

The main differences between the existing prevention and the proposed precaution

approaches for establishing and assessing impacts are presented in Table 19. This

table compares LCA, current SLCA methods and the proposed SLCA based on this

study. These 3 methodologies are compared using an ontological, epistemological,

teleological and methodological perspective. This comparison reveals the shift

necessary in adopting a precautionary attitude for the development and evaluation cf

indicators in a sustainable development context. The results of this synthesis were

obtained from both the literature review and field work and are based on varicus

authors cited throughout this paper. Some of the information from Table 2 on page

19 is integrated within this table since it elaborates on the major differences between
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the various design approaches. There are also some similarities between this table

(Table 19) and Table 9 on page 117. This is because a point of departure in

understanding the main differences between the three methodologies originated from

a comprehensive understanding of the fundamental differences between prevention

and precaution.

Both LCA and current SLCA are tools within the eco-design approach because of (1)

the way in which decisions are made; (2) the scope of their concern; (3) what they

seek to achieve through their approach; and (4) how they achieve it. They adopt

preventive measures using a meso level scope (product and service systems), and

medium term temporality. Both LCA and current SLCA assume predominantly

deterministic methods for the calculation of impacts. The means of arriving at

solutions is through a mode of problem optimization based on eco-efficiency. The

impacts in both these approaches are founded on the ability to assess the

degradation of the environment and society within a perspective of the economy.

This implies that the impacts are negative based since they seek to assess

degradation. This assessment is deliberated within experts. This is in contrast with

the proposed SLCA.

The proposed SLCA, based on the precautionary principle resulting from this study,

assumes a different way of thinking and adopts diverse methods for identifying and

arriving at solutions. A precautionary apptoach responds to the vision of sustainable

development more adequately because of several reasons: (1) it seeks very long

term and global solutions; (2) it provides an additional perspective, based on

lifestyles and human needs; (3) it seeks to establish and assess impacts based on a

positive perspective and not the traditional negative impacts used in current

approaches; (4) it is based on an approach of sufficiency which encourages social

cohesion and ecological integrity more adequately than an approach of efficiency; (5)

it is based on a complex framework and therefore can contribute to integrated

solutions; and (6) because the reflection occurs very early during conceptualization,

innovative solutions to lifestyles can be obtained. For these reasons, the proposed

SLCA based on this study more directly adheres to a mode of sustainable design.

Table 19 summarizes the 3 methodologies described.
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Table 19: General summary of preventive and precautionaiy approaches toward the establishment and

assessment of solutions towards sustainability. © Cucuzzella, C., 2007

Epistemological
framework

Environmental and
social impacts based on
the production process
of a product or service
system

Applicability Any product and service
system

How are Among experts
indicators
assessed?

SLCA (current
research)

Ptevention

Meso — medium term and
(product and service
systems)

Negative based
(assesses degradation to
society and environment)

Environmental and social
impacts based on the
production process 0f a
product or service system

Any product and service
system

SLCA (proposed
research)

Precaution

Macro — very long-term and
global (lifestyles)

Positive based
(assesses lifestyle
transformations; how the
most fundamental human
needs could be satisfied
based on a integrated
solution)
Sen se cf responsibility
towards environment and
society and adherence to set
0f values 0f stakeholders

Any project that presents
potential catastrophic
dangers

Before any product or
service system is
conceptualized; based on
satisfaction of fundamental
human needs

Among stakeholders

Indicators and the assessment of impacts are essential for ail 3 approaches

described in Table 19. In a preventive approach this is done when the product or

service system is developed, therefore the changes possible are incremental, based

Principle

Scope

Epistemological
paradigm

LCA

Prevention

Meso — medium term
(product and service
systems)

Systemic lst generation

deterministic

Approach Efficiency

Decision basis Production

Perspective Negative based
(assesses degradation
to environment primarily)

What is
assessed?

Systemic generation

deterministic

Efficiency

Production

>
D)
o
o
3-

o

D)o
o
E
4-
cl)

w

>
D)
o
o
w
I

>
D)o
o
o
.
4-
C)

Systemic 2” generation

complex

Sufficiency

consumption and human
needs

When is it
applicable?

When product or service
system is developed

When product or service
system s developed

Among experts

on the scope of the product. A measurement step is necessary to calculate the
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impacts; this is done through the data collection based on the inventory component.

It is a predominantly quantitative process within a deterministic paradigm. If

uncertainties exist with the data, they are typically treated using subjective statistical

methods. The indicators are based on the effects of chemical use, resource use, and

specific industrial processes. The results of these indicators are the impacts and are

typically values such as carbon emissions, levels of toxicity, levels of acidification,

etc, in other words, negative impacts. An assessment of these results is necessary in

order ta evaluate the environmental risks. This is a quantitative or qualitative

process, and is done through classification, characterization and valuation. The

values of the expert are inherently embedded within the assessment.

The process of establishing and assessing impacts of products and services based

on a preventive approach differs from the process of establishing and assessing

impacts of scenarios based on a precautionaiy approach. In effect, the types of

indicators used in a precautionary approach are of a different scale and perspective.

Ta illustrate this difference, Table 20 presents a possible example of such an

indicator. The way in which this indicator example was established is based on an

understanding of various elements presented in this paper, such as: (1)the evolution

of design approaches and their respective strategies; (2) the precautionary principle

in a general sense; (3) and, in particular, the precautionary principle for design

practice; (4) the various ethical theories and their pertinence with respect ta

precaution; (5) the satisfaction of fundamental human needs founded on values and

existential considerations; (6) the theory of empowerment as a driver for social

change; and (7) an understanding of current sustainable assessment methodologies.

Also, the models in Figure 8 and Figure 9, on pages 134 and 136 respectively

provide the groundwork for this indicator example since these models illustrate the

evolution of concerns adopted in the various design approaches. This example’s

pertinence rests on the fact that humans are not only socio-economic beings, and

therefore the indicators used ta assess social impacts must include concerns that are

beyond a socio-economic perspective, as this indictor example presents.
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Table 20. Example ofa possible indicatorbased on a precautionaîy approach. © Cucuzzella, C., 2007

Indicator Guïding Indicator: Variables: Resuit:
Category: Principle:

Global Vision Precaution Fundamental Existential Variables Positive Impact
Values (being, having, doing,

interacting)
Social Anticipative Freedom Being -autonomy, passion, Assess the level
Cohesion self-esteem, open- offreedom

Reversibility mindedness
Having - equal rights (based on the

Multiples Doing - choose, develop, scenario and the
values awareness, dissent points of view of

Interacting - anywhere each
Valorizes stakeholder)
future ldentity Being - sense of belonging, Assess the level
generations self-esteem, passion, open- of identity

mindedness
Proactive Having - language, religion,

work, customs, norms
Safety and Doing - grow, get to know
Health beyond oneself, commit oneself
norms Interacting - everyday

settings, places one belongs
Global spatial to
perspective

Understanding Being - critical capacity, Asses the level
Very long-term curiosity, intuition of understanding
temporal Having - literature, teachers,
perspective policies, educational

Doing - analyse, study,
meditate, investigate
Interacting - schools, families,
universities, communities

The first step in assessing impacts of scenarios within a precautionary approach,

necessitates a precautionary framework: the consideration of the level of uncertainty;

the level of perceived danger; the action taken (will it adhere to laws, norms or

beyond?); and the proportionality of solutions adopted (based on economic

constraints, socially acceptable norms, etc.). Because indicators in a precautionary

approach evaluate scenarios or lifestyles, the reflection in this approach is done at a

much broader scope than in a typical LCA. In addition, they are based on the values

and visions of each stakeholder regarding the effects of these scenarios or lifestyles,

and therefore cannot be calculated using a deterministic method as in a preventive

approach. The process of assessment is a qualitative process, within a systemic

paradigm. This is because the assessment requires the cooperation of stakeholders

and considers the point of view of each seriously. Variables are necessary in

assessing the indicators as they allow a way to characterize the pertinent areas of

concern. However, unlike the variables within a typical LCA, they are based on
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existential considerations and are therefore flexible and adaptable within a

participative process. Some examples of indicators are freedom, equality, etc., in

short, positive impacts are sought. At the core of the impact assessment is an

evaluation of the level of adherence towards the vision within a precautionary

framework. The debates, through which the deliberation can take place, will allow the

emergence of the various points of view, as well as the possible sustainable

solutions. This process will not only result in an increased responsibility among the

stakeholders, but the social acceptability of the proposed solutions as well.

The indicator example presented in Table 20 can be used to assess a scenario or

lifestyle with the intent of seeking a sustainable solution. This implies that the

impacts of consumption habits can be assessed using such an indicator. The results

of such an assessment would reveal how fundamental human needs have been

addressed through a comprehension of the impacts. As a means of comparison it

may be necessary to understand the impacts of both, the situation to improve, and

the proposed solution. The indicator category represents a vision towards

sustainability, and the specific indicator represents fundamental human values. The

attributes of the precautionary principle as defined in Table 9 on page 117 are used

as a model for the assessment of the variables; the guiding principle. The

possibilities of attributes that can satisfy the variables will be based on each

stakeholder, and what they deem significant. It becomes evident that such indicators

are no longer in a perspective of socio-economic concerns, but a broader

perspective of social and environmental responsibility.

Therefore a new set of indicators may be necessary which are based on an ethical

framework of the precautionary principle. Ethics and values are reflected in the

selection of indicator sets; the choice of indicators cornes out of the consideration of

an ethic. This choice of indicators will be established through a participative forum

and therefore a system of governance is essential for this process so that it can

ensure that the common-good of the stakeholders is considered. In this approach,

then society not only is the main consideration of such indicators, but they are also

the means through which these indicators are established. The definition of
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sustainable development108 adopted in this study has therefore been addressed

through such types of indicators, since the society is both a goal and a means for

achieving sustainability in this approach.

These indicators wiII focus on problems at the source; on understanding human

behaviour, and how fundamental needs could be satisfied while seeking to stay

within a harmonious relationship with the environment and society. So an

understanding of human behaviour, in particular human consumption habits with

respect to fundamental human needs become the foundation of these indicators.

These indicators wiII be established for the purpose of assessing current problems

on a global scale that impose an alternate course of action and therefore require a

complex framework for their reflection. Such problems and their assessment will be

in constant evolution as the reflection required to understand them evolves as well.

This will result in solutions that will seek to transform human consumption behaviour;

essentially a social change.

This approach is not intended to replace existing assessment methodologies. It

cannot, since on its own it is insufficient as weIl. Both a preventive and a

precautionary approach are pertinent in shifting towards sustainable development as

presented in Figure 9 on page 136. Each one has its purposes; and based on the

perspective of the problem, the appropriate approach will be used. In some cases, a

combination of both approaches may be necessary. For example, when alternatives

have been proposed based on precautionary approach, it will be necessary to

assess the particular impacts of the proposed product or service systems using

pteventive based indicators. This will be done at a later phase of design; through the

perspective of the production of the solution, and not a perspective of an

understanding of human behaviour. Existing preventive assessment methodologies

remain fundamental because assessing known impacts on a product perspective will

continue to be an essential support for decision making. Therefore the approach that

is being proposed will be used as a complement to existing preventive approaches.

‘° The definition ofsustainable development adopted in this study is: the ecological integrity is the condition, the
economy is the means, and the social and individual development is both a goal and a means (Gendron & Reveret,
2000). This definition is presented in section 1.2 ofthis paper.
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In essence then, to shift from eco-design towards sustainable design, it becomes

essential to adopt a precautionary attitude in addition to a preventive attitude for

decision making. This implies that over and above existing methodologies that are

primarily based in a preventive paradigm, it is necessary to establish a new dynamic

among stakeholders and to establish a process whete it is possible to comprehend,

consider, and debate, before any decisions are reached. It is therefore necessary to

set up structures and processes that wiIl allow such stakeholders a venue where

their individual value systems will be used as a point of departure for these

discussions.

This approach for the establishment and assessment of indicators is precautionary

because it seeks solutions at the very beginning of conceptualization; seeking

solutions that can satisfy as many real fundamental human needs as possible with

the least resource consumption as possible. This approach requires a social vision of

humanity; in other words, a new form of social organization is necessary if humanity

is to survive this crisis. This is why it is considered a very Iong-term approach. It

therefore implies that the valorization of humans can be founded on cooperation and

collaboration and not only on the theory of natural selection where the strongest

species survive (a Darwinian vision).

A precautionary approach towards design, as a complement to current preventive

approaches, in situations of catastrophic danger can therefore encourage a shift

towards sustainable design. This approach does not address products or services,

but addresses lifestyles or scenarios. The reason for this is that changes to products

and services will not result in transformational changes necessary for sustainability,

and in particular in cases where a precautionary approach is warranted, however

changes to lifestyles can. It is innovative since assessments are based on positive

indicators, in contrast to the traditional negative indicators used in preventive

approaches. These new indicators are seeking to assess how alternate solutions can

satisfy fundamental human needs while preserving ecological integrity and social

cohesion. The basis of this perspective is that current approaches for assessing

progress and instilling changes towards sustainability are insufficient on their own

since they do not address the complex situations imposed by the current

environmental crisis. The benefits of this approach are that solutions obtained are
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integrated within the community and therefore can contribute to social change. This

social change is founded on the fact that individual or community involvement

towards the search for solutions will change the relationship that these individuals or

communities have with their world.

In closing then, this study sought to justify the use of the precautionary principle for

the conceptualization of sustainable solutions based on an ethic of the future. In an

attempt to guide this study, the question presented in the General Introduction was:

How can an operationalization of the precautionaiy principle contribute to the shift

from eco-design towards sustainable design? The pertinence of this question rests

on the need to escape from a mode of theorization of sustainable development and

into a mode of operationalization.

The methodology adopted in this research was used for several reasons as

previously stated in the Research Protocol section of this paper. An analysis of each

of fout assessment methodologies allowed an initial understanding of the ways in

which the precautionary principle is used in their decision making. It exposed the

main obstacles, benefits and limits of using (or not) such a principle within their

methodologies. After this analysis, it became quite evident that a principle like the

precautionary principle is best embedded into a decision support system in which the

scope of evaluation is broader than the product and service system alone. It must

help evaluate criteria based on fundamental needs before the products are

developed, as has already been mentioned. Therefote the questioning of the

ptoposed products themselves becomes a question to consider.

The intent of the interviews was to obtain a greater depth of understanding of how

this principle is used by such methodologies, if at aIl. At first the intent was to

interview a representative of each of the four organizations. But after the document

analysis was complete, it became increasingly evident that an appropriate level of

scope for this principle had to be greatet than that of the product or service system,

and therefore Eco-indicator99 was not selected for interview. Also, as mentioned in

the Research Protocol of this paper, it was important to obtain both a North American

and European perspective of the way this principle is (or can be) embedded into

assessment methodologies. The main reason for this is that the perception of this
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principle is different for both continents. F1DD operates in Quebec and since FIDD

granted the researcher an interview, the North American perspective was covered.

Sustainability, based in the UK aiso offered to be interviewed and therefore the

European perspective was inciuded in this research. it wouid have been preferabie

to obtain an interview with Ethibel, but their avaiiability did not coincide with the time

frame of this paper, and therefore this interview couid not take place.

It is evident that with oniy two interviews there is flot enough empirical data to

conciude any theory; however, this was not the intent at this level of research. For

the master research, the intent was to obtain a general understanding of the state of

the situation. This understanding wiii be used within a later doctorate research to

deveiop sustainabie indicators based on this principle. However, in achieving this

new goal, the interviews and analysis will need to be more in-depth if new theory is

to be developed.

The expected resuits for this study were achieved, given that: (1) the realization that

an implementation of this principle for design can enable a shift from eco-design

towards sustainable design based on literature review and analysis; (2) an

understanding of this principle and how it is currently used in existing sustainable

assessment methodologies was obtained; (3) the fact that it is not explicitly used

within the sustainable assessment methodologies studied reveals a gap in current

decision making processes; (4) based on literature analysis and field work, an

indication of what this gap entaiis was obtained; and (5) as a preliminary response to

this gap, an example of a social indicator based on the precautionary principle was

presented as a preliminary proposai for its operationalization. Therefore, based on

these resuits, this paper has addressed and responded in part to this question, since

further research is stiil required to render this principie operationai for design

practice. This wiii be deait with in the author’s further doctorate studies. The foilowing

introduces some of these additionai research areas.

First it becomes necessary to understand the appropriate type of participative

process necessary for such an approach to be feasibie. In other wotds, to define an

appropriate system of governance based on a stakehoider process. Questions that

can be considered in this area are: What type of process can encourage consensus
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given the various values and visions of the stakeholders? How is this process

defined? How may a concrete decision that proposes a sustainable solution be made

based on these varlous values and visions? How can the complexity that arises f rom

the decision making process be dealt with, since a practical decision must be made

that will result in some action? This is just a small fraction of possible questions.

Secondly, the choice of indicators, how they are selected, and how they are

constructed for the establishment and assessment of sustainable consumption and

litestyles would require further research as well. In other words, the categories of

indicators, their variables, as well as the types of impacts (which are based on

fundamental human needs) need to be established. This will provide an ethical

framework necessary for public deliberation. An understanding of human

consumption patterns is pertinent in this reflection. Some questions arising in this

area are: What is the basis for the selection of indicators? How is this basis

established? Who selects the indicators and why? How can they be constructed so

that assessments can be made in a systematic manner? One idea seems prevalent,

is that bath these areas (the detinition of the stakeholder process and the

establishment and assessment of indicators) will be closely inter-related.

This is because public participation using a precautionary approach for design within

a context of sustainability addresses issues and concerns on a human scale.

Therefore the establishment and assessment of indicators based on such a

perspective will allow the emergence of innovative sustainable solutions that

consider the common-good. This cannot be achieved unless a system of governance

is established that can allow this type of deliberation. The solutions will seek to

reflect the global nature of the current crisis and therefore new conceptions of

lifestyles may be considered as possible alternate solutions to current unsustainable

situations. Hence, transformational changes ta current consumption behaviors

become realizable, therefore enabling the shift tram eco-design towards sustainable

design.
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1. Description of LCA Framework

The purpose of this appendix is to describe the LCA framework. In Figure 16, the

LCA framework is described through four main phases (Jensen et al., 1997; Consoli

etal., 1993):

• goal and scope definitions

• inventory analysis

• impact assessment

• improvement assessment (or interpretation)

A more comprehensive explanation of each of these phases will be elaborated in the

following sections.

D,rct applications:

Goal - Pro&ict develooment and
imptovomentand scope

- St,ategc pla’ning

4 - Public policy rnakng

- Marketing

- Other
Irwnr’toiy

4
Iierprsta1or

IIîÏ
Other aspects:

part - Technical
sessnlent I

- Economic

- Market

- Social etc.

Figure 16: Life Cycle Assessrnent framework — phases cf an LCA (source: (Jensen et al., 7997, p 51).

The terminology and structure of the ISO Environmental Management Systems, tools

and standards on LCA, are used in the presentation of the principles, procedures

and methods of LCA. The following standards are used:
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• FDIS/ISO 14 040: Environmentai management — Life cycle assessment —

Principles and framework ISO (1997a).

• DIS/ISO 14 041.2: Environmental management — Life cycle assessment Goal

and scope definition and inventory analysis. ISO (1997b).

• CDIISO 14 042.1: Environmental management — Life cycle assessment — Life

cycle impact assessment. 150 (1997c).

• CD/ISO 14 043.1 B: Environmental management — Life cycle assessment —

Life cycle interpretation. ISO (1997d).

The technical framework for LCA developed by SETAC in 1993 (Consoli et aI., 1993)

is shown in Figure 17. Each of the phases will be briefly described in the following

sections.

Impact Assessment Improvement
- Ecological health Assessment
- Human health
- Resoiirce depleton

Goal
and

Scope

t
Inventory Analysis
- Materials and Energy Acquisition
- Manufacturing
- Use
- Waste Management

Figure 77. LCA technical framework (source: Consoli et aI., 7993, p.7 7; Jensen et aI., 7997, p 53).

Goal and Scope

The definitions of goal and scope are the first phase in a life cycle assessment and

they containthefollowing core issues (Consoli et al., 1993; Jensen etal., 1997):

• goal (purpose)

• scope
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• functional unit

• system boundaries

• data quality

• critical review process

Goal and scope are significant to the outcome of an LCA since these elements have

a considerable effect on the result of the LCA. The goal of an LCA defines the

reasons for carrying out the study and for whom the study is intended. The scope

answers questions such as: What is in the system and what detailed assessment

methods are to be used? It sets the borders of the assessment. A functional unit is

related to the function that a product or service will deliver. The definition of a

functional unit is actually very much linked to the question asked. There are many

functional units, depending on the type of question to be answered. Energy, raw

materials and environmental emissions are calculated on the basis of this functional

unit. The system boundaries define the processesloperations, and the inputs and

outputs to be taken into account in the LCA. The quality 0f an LCA is a reflection of

the quality of the data used in the life cycle inventory. it is important that the data

quality is described and assessed in a systematic way. The quality of the life cycle

assessment is ensured through the critical review process.

lnvento,y Analysis

The main concerns in the inventory analysis phase, the second phase in a life cycle

assessment, are the following (Consoli et al., 1993; Jensen et al., 1997):

• data collection

• refining system boundaries

• calculation

• validation of data

• relating data to the specific system

• allocation

A flow sheet can be used to support the inventory analysis phase. In this phase the

various tasks necessary for extraction, fabrication, transportation, usage and

disposaI of a product are specified. An example of a flow sheet can be seen in Figure
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18. Each of the various tasks can themselves be cumulative processes. For

example, the production of a range of raw materials for a product can be combined in

a single task called ‘material production’.

Raw material

I
Material production

I
Production of final

ptoducts

Recovery

Use Reuse

I
Deposition

Figure 78: Example of a single flow sheet to be used as a support in the data collection (source: Jensen

etal., 1997, p. 58).

The data collection involves the inventory of material consumption, waste and

emissions for the whole life cycle of the considered product. In a life-cycle

assessment, data collection is frequently the largest part of a life cycle assessment.

Initially, the system boundaries are defined during the scope definition procedure.

However, after the initial data collection, the system boundaries can be refined.

Validation of data is done throughout the data collection process so as to improve

the general quality of data (Consoli et al., 1993; Jensen et aI., 1997).

Impact Assessment

The main concerns in the impact assessment phase in a life cycle assessment are

the following (Consoli et al., 1993; Jensen et al., 1997):
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• category definition

• classification

• characterization

• valuation/weighting

As a first step, the definition of the impact categories must be considered (ISO,

1 997c). The second step is the classification which aims to assign inventory input

and output data to the specified categories resulting from the first step. Because of

the way choices are made in this phase, classification is a qualitative step (Jensen et

al., 1997). However, it s based on scientific studies of applicable environmental

processes. The third step in impact assessment is the characterization of the

inventory data (150, 1997c). The outcome of this step isa quantitative account ofthe

different impact categories. A comparison of this characterization is not directly

achievable, therefore, a fourth step, which s a valuation/weighting of the impact

categories against each other will be necessary (150, 1 997c).

The aim of the weighting step is to rank, weight, or, aggregate the outcomes of

various categories with the intention of arriving at the relative significance of these

diverse results. The weighting process is not technical, scientific, or objective since

the various results cannot be easily compared; the purpose of the weighting step s

to be able to make some relative comparisons (Consoli et al., 1993; Jensen et al.,

1997). A variety oftools, referred to as decision theory techniques, can be applied to

renderthis process more rational (Consoli et al., 1993).

In this methodology, Human Health (a social concern) is evaluated using a

qualitative method, based on the health and security impacts from the product and

service system. It is based on a toxicological perspective (healthlsecurity). The

types of indicators in this category are for example: (1) damage caused by

carcinogenic substances; (2) damage caused by respiratory effects; (3) damage

caused by climate change.
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Improvement Assessment (Interpretation)

The fourth phase is the interpretation phase which contains the concerns (Consoli et

aI., 1993; Jensen etat, 1997):

• identification of significant environmental issues

• evaluation

• conclusions and recommendations (selection of options for environmental

improvements in products or processes)

The improvement assessment (or interpretation) is basically a phase that consists of

interpreting the resuits of a life cycle assessment. This interpretation entails a

systematic procedure for identifying, qualifying, checking, and evaluating the

information from the outcomes of the inventory analysis and/or impact assessment of

a system (Consoli etaL, 1993; Jensen et aI., 1997).

The objective of the identification step is to structure the information from the

inventory analysis. This is a selection of key outcomes which is done in manner that

is ‘justified’. This is done in order to determine the significant environmental concerns

with respectto the goal and scope defined in the first phase (Jensen et aL, 1997).

The evaluation step is the second step in the improvement assessment phase. In

this step, there are three components (Jensen et aI., 1997):

• to conduct a qualitative check of the selection of data, processes etc. e.g. to

discuss the possible consequences of leaving out information,

• to apply a systematic qualitative or quantitative analysis of any implications

of changes in the input data (directly as data uncertainty and indirectly

caused by methodological or epistemological uncertainties)

• to discuss the variations identified in the frame of the goal and scope, e.g.

the data quality goals of the study.

The main purpose of this step is to establish some assurance in the outcome of the

study (Jensen et aI., 1997). This is based on the previous phases completed, as well

as on the major environmental concerns that were identified in the first step of this

phase (the identification step). In the final step of the improvement assessment

phase (interpretation), a traditional scientific and technical conclusion and
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recommendation is done. Howevet, data alone are not sufficient; the final report

should explain the resuits with respect to the initial goals of the study (Consoli et al.,

1993). This is the main objective of this step, and the concluding step of the LCA

study.
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2. ETHIBEL’s Research Domains - Domain 1: InternaI Social Policy

(source: URL=><http://www.ethibeiorg>)
THEMES TOPICS APPRECIATION INDICATOR

(What is apprecïated?) (What is assessed?)
Strategy Principles the degree ta which a company’s Camprehensiveness and quaiity of the

personnel policy is formaiised poiicy statement
and the scape and quaiity ofthe
principles

Reporting Ithe degree to which a campany Frequency, quantity and quaiity 0f
releases information on its social information
poiicy

Employment Emplayment rhe degree ta which a campany Evoiutian af emplayment campared ta the
stabiiity creates and maintains industry, measures ta avoid dismissals

employment

Job Content rraining and rrhe degree ta which a company Quantitative (% af empiayees invaived,
ducatian emonstrates efforts ta broaden raining hours per empiayee) and

he skiiis af its warkfarce iuaiitative training efforts (functionai,

t muitifunctional, empioyabiiity)

i ab enrichment trhe efforts demanstrated by a [Presence af systems 0f internai promotion,
and career Icompany for the persanai vaiuation taiks, individual career plans
eveiapment deveiopment af its empioyees

Communication the degree ta which a campany Presence af (formai) communication
and consultation supports open and twa-way channeis and consultative badies

communication with its
[empioyees

Equai apportunities the degree ta which a campany bsence or presence of a farmaiised
Principies has farmaiised its equopps paiicy pohcy, its quaiity in terms af scape, depth

and ta which it integrates the (non- or anti-discrimination) and area 0f
paiicy in its business principies. application.

Equal appartunities tfhe degree ta which a campany Presence af equapps initiatives and
Initiatives lemonstrates efforts ta pramote invoivement of emplayees

tequapps.

Realisatians trhe degree ta which a campany Fhe average emplayment rate af

Irealises a reductian of hsadvantaged groups and its evalutian (as

I nequalities (in comparisan ta the provided by trade unions, industry
[cammunity where it s active), associations etc.).

rerms of Remuneratian trhe degree ta which a company’s[The presence of systems afjab

Employment palicy remuneratian palicy is considered classification and performance appraisai
as internaiiy fair and equitabie

Fiexibihty trhe degree ta which the Systems of flexible organisatian,
organisation af fiexibihty takes invaivement 0f empioyees when organising
nta accaunt the needs and iexibihty

[expectations 0f the empiayees

Quahty af cantracts [rhe degree ta which a company Quahty 0f cantracts (temporary cantracts,

laffers quahtativeiy good systematic use 0f overtime and temparary
[emplayment unemployment,

[Working Health & Safety - [The degree ta which a campany Presence af a formai pahcy concerning

Conditions Pahcy [emphasises the importance of its heaith and safety , and its quarty
[H&S poiicy

Physicai Heaith he degree ta which a campany Presence af H&S initiatives, safety
and Safety - lemanstrates efforts ta create measures, and involvement of empioyees
nitiatives or jaad physicai working canditions Or

achievements or reahses a reductian af labour Frequency and evaiution af labour
accidents accidents

Mental Heaith and he degree ta which a campany Presence af initiatives cancerning mental
Safety lemonstrates efforts to cape pro- health and stress: stress management,

initiatives ar activeiy with work pressure Or ta reduction 0f work pressure, empioyee
achievements create a supportive working ffestyle caunseuing, psycholagicai

nviranment (ciimate) assistance, preventian 0f harassment... Or
vaiuation afwark pressure by empioyees’
representatives
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Industrial Consultation and The degree to which Presence of formai consultation bodies and

relations negotiation mployee/trade union(s) he evaluation 0f the social dialogue by
representatives are recognised rade unions
as a dialogue partner

Conflicts IPresence of social conflicts INumber content and nature of conflicts
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3. ETHIBEL’s Research Domains - Domain 2: Environmental policy

(source: URL=<http://www.ethibel.org>)
THEMES TOPICS APPRECIATION INDICATOR

(What is appreciated?) (What is assessed?)

Strategy Principles he degree to which a company omprehensiveness, scope and quality 0f

has formalised its environmental he (public) environmental policy
policy, the quality of the formaI

nvironmental principles, and
egree to which the environmental

policy s integrated in the entire
;ompany activities

Public he degree to which the company Memberships of activist or campaign
commitment ]roups, lobbying, infringements,

. . . anticipation on future legislation,
enters into tne ula ogue wit membership 0f co-operation platforms

nvironmental stakeholders (qualitative and quantitative), quantity and
and/or co-operates with uality of the stakeholders communication
vironmental initiatives that

surpass the company level (the
nature of this cooperation)

and/or behave towards legal
requirements

(Publications in the (rhe extent to which the public is uality of the publications

field of nformed about the companys
[environment [environmental responsibility

Managemen Environmental he existence , quality and external omprehensiveness (environmental
management certification of an EMS impacts that are deait with), completeness
system (EMS) (presence of the elements inventory, target

and objectives, programs and feedback),
ield of application (part of the company
vhere the system is implemented) or
Number of 1S014001 or EMAS or
?quivalent certified plants

Involvement of rrhe degree to which the employees ttention paid to environmental matters in
mployees are involved in the development raining and communication Passive/active

and the realisation of the involvement
environmental policy

Environmental he degree to which the Hierarchical level ofthe highest placed
responsibilities nvironmental responsibility is person(s) with environmental
and instruments. integrated in the hierarchical responsibilities and supportive staff

structure of the company

Production Measures to Degree to which a company does 01 Measures are evaluated against the
reduce the has done efforts to reduce the use background ofthe state of the technology
mvironmental if energy and raw materials (BAT), the situation in the industry and the

impact: input achieved results

Measures to Degree to which a company does 01 Measures are evaluated against the
reduce the has done efforts to reduce the background ofthe state of the technology
mvironmental missions into air, water and soil (BAT), the situation in the industry and the

impact: output achieved results

separate evaluation is made for every
nvironmental compartment. The global
rating for the topic is the rounded off
average of the separate scores.

Measures to Degree to which a company does o Measures are evaluated against the
reduce the has done efforts to reduce the background ofthe state of the technology
nvironmentaI uantity and the harmfulness (BAT), the situation in the industry and the

impact: waste produced waste and to guarantee achieved results
he use of environmentally friendly
vaste treatment methods

[Environmental [Degree to which a company does Conditions imposed to suppliers and
onditions fforts to reduce the environmental subcontractors
[imposed on mpact of the supply chain
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suppliers and
subcontractors

Products Environmental Degree and nature of the Environmental impact during the entire
impact nvironmental impact of products lifecycle

Measures to Degree to which a company does Environmentally inspired adaptation 0f

reduce the fforts to reduce the adverse product design (eco-design), research
nvironmental nvironmental impact 0f its products aimed at the development of

mpact of products ‘r to reduce or avoid adverse mvironmentally friendiier products,
nvironmental effects connected to ?Iements 0f product stewardship

he use and end 0f life of the management, advice to customers on how
products o use products in a more environmental

riendly way
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4. ETHIBEL’s Research Domains - Domain 3: External social policy

(source: URL=<htto://www.ethibel.ora>)
THEMES TOPICS APPRECIATION INDICATOR

(What is appreciated?) (What is assessed?)

Societal impact of Impact on the quality 0f the society Positive or negative impact cf the

:he companys cote companys activities on the
. uality cf the society

activities, ptoducts [evelopment
and services Measures to reduce the

negative/improve the positive

Optional
mpact

(only if relevant)

Communication with the degree to which the company s Extent and quality cf the

stakeholders ransparent for stakeholders about its stakeholders communication and
societal impacts and is freely he responsiveness to

ngaged in stakeholder dialogue stakeholders’ requests for
nformation

Human rights Strategy Degree to which a company has a lobal issue: Quality 0f the policy
ormal policy on human rights and the ramework addressing human

scope and quality 0f the principles rights

Human Resources issue:
Completeness of the Human
Rights and/or Human Resources
policy

Management Degree to which a company Non-compliance, condemnations,
and/or istinguishes itself (in a positive or realisations, initiatives
Realisations negative sense) in the field cf respect Responsibilities for and support

or human rights systems for human rights
(reporting, monitoring, training,
xternal verification, ..)

Scurcing Degree te which a company does Sensitive sourcing from
principles and fforts to avoid violations cf leveloping countries (eg. toys,
practices nternaticnal conventions on human ootwear, textile), Formai

and labour rights by its suppliers and :onditions imposed on suppliers
subcontractors addressing human rights,

Presence cf monitoring and
‘erification systems

Social investments Degree to which a company supports Nature cf the suppcrted initiativer
xternal societal initiatives with (alue of the support

money, people or lcgistic support,
Societai impact cf supported projects
(social investment in developing
ountries is included)

Socio-economic Degree to which company activities Negative reports (eg. pricing
policy, bio-piracy),

relations with ontribute to the realisation cf Positive impacts (eg. fair trade

developing countries sustainable trade relations and te the invoivement, joint ventures, local
ccal socic-economc development market development, local

orkforce, transfer 0f knowledge)
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5. ETHIBEL’s Research Domains - Domaïn 4: Economic Policy

(source: URL=<http://www.ethibel.org>)
THEMES TOPICS APPRECIATION INDICATOR

(What is appreciated?) (What is assessed?)

Economic Jalue creating the degree to which a company EBITDNEBIT/Operational profit as %

Potential Potential juarantees its growth and existence of turnover and share 0f net profit
by creating value retained by the company (average over

Iast 3 years)

Economic nternal control Frhe degree to which a company Presence 0f a policy, organisation and

Risks procedures isposes 0f internai procedures to action plans
Icope with internai and external risks to
[safeguard its assets

Clients Quality control rhe degree to which a company s rîhe presence of quality certificates
able to offer quaiity products (ISO 9000, EFQM, TQM), awards and

uality management systems

Customers: he degree to which a company pays Presence of instruments to establish a
ommunication attention to customer relations lialogue with customers: complaint

management, satisfaction, surveys.
)uality of product information provided
o customers

Corporate Board of Directors Ithe degree to which the Board 0f Composition and organisation of the

Governance Directors safeguards the interests of Board of Directors
ail shareholders

Reporting the degree to which ail shareholders Quality 0f financial information and
ispose in time of ail relevant reporting concerning Corporate

[ nformation Governance

Suppliers Relations with the degree to which a company bsence of abuse and the engagement
supphers [respects the rights of its suppliers [in co-operative relationships

Business Code of ethics he degree to which a company’s Comprehensiveness and quality of the

ethics business ethics (code, mission code 0f conduct
statement, key values) are formalised
and the scope and quality of the
principles

Management rrhe system the company has Seriousness/absence 0f infringements,
system or stablished for implementing the code, initiatives aimed at applying the system,
achievements the way the company complies with checking and remedying non

[economic legislation ;ompliance
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6. Transcription of Email Exchanges

Name: Jean Philippe Renaut
Organization: SustainAbility
Position within organization: Advisor

First series of emaïl exchanges

Date: Sun, 29 Oct 2006 18:35:18 -0000
From: “JP Renaut” <
To: “Carmen Cucuzzella” <
Subject: RE: info about SustainAbility methodology
No, they are external “Inverstor Relations’ publications we examine. Sorry for the acronym.

JP
From: Carmen Cucuzzella [mailto
Sent: Sun 29/10/2006 6:23 PM
To: JP Renaut
Subject: RE: info about SustainAbility methodology

Hi JP,

Thanks again, I wili cali you this Thursday. I wiil also wait for the report to corne out in the
next few weeks.

One more question... What are the officiai IR publications? Are these internai reports that are
used by the organization being studied?

Thanks again,
Carmen

On Sun, 29 Oct 2006 17:30:19 -0000, JP Renaut wrote
> Hello Carmen,
>

> I am away from the office until Thursday. You can try me then.
>

> As for the document where it is refered, our rnethodology to assess sustainabiiity report
cornes out in a few weeks and wiIl be publicly available on the web. I am afraid it is flot that
sophisticated; we look for explanations and examples from the company in their officiai iR
publications and communications.
>

> We can talk more towards the end of the week. Feei free to contact me on Skype
if t s convenienUcheaper for you.

>

> Jp
>

>

>From: Carmen Cucuzzella [mailto
> Sent: Sun 29/10/2006 1:13 AM
> To: JP Renaut
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> Subject: RE: info about SustainAbility methodology

> Hi JP,
>

> Thank you very much for your response. And thanks for the offer to speak in
> French, but I am an anglophone, so I weicome the opportunity to communicate in
> English.
>

> Would you know which document mentions the precautionary principle? I wouid
> like to understand the context in which it is discussed.
>

> Another thing I would like to understand s, if the precautionary principle is
> an exam pIe of an approach to risk management, how to auditors preparing the
> assessment reports know how to use this princi pie when assessing risks?
>

> I wouid very much like to speak to you. I wiiI try to cali you Monday or
> Tuesday (October 30 -31).
>

Thanks again,
> Carmen Cucuzzeila
> University of Montreal
>

> On Fri, 27 Oct 2006 09:26:39 ÷0100, JP Renaut wrote
>> Heiio Carmen,
>>

>> Matt Loose has forwarded me your emaii. Id be happy to answer to your
> > some of your questions. I have been working for the past months iooking
> > at CSR reports.
>>

>> I have to say straight of the bat that very few reports make mention
> > of the precautionary principie. If they do, t wiil be of course a feature
> > of their risk management strategy, for which we wouid see it favourabiy
>> in our evaluation. Indeed, our criteria examining the risk
>> management process of companies mention the precautionary principle
> > as one exampie of an approach on the subject.
>>

>> Hope this heips. FeeI free to email or cail me today between now and
> > 6pm (GMT).
>>

>> Et situ preferes parier francais, je n’ai aucun probleme. Je suis
>> un francophone de Montreal qui a etudie a McGiiI!
>>

> > A bientot,
>>

JP
>>

> > Jean-Phiiippe Renaut
>>

> > SustainAbility Ltd
> 20-22 Bedford Row

>> London WC1 R 4EB
United Kingdom

>>

Tei:
>> Fax:

Skype:
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>> Email:
>>

>> New thinking on www.sustainability.com
> >

- Taxing Issues: Responsible Business and Tax: our latest report puts
> > tax and transparency in the spotlight
> >

- Many of our reports are available in diverse languages & are free
> > to download.
>>

> > This message is for the attention of the addressee only. SustainAbility
> > employees have differing views, and are encouraged to express them,
>> so it shouid be noted that where opinions are given they are not

necessarily those of SustainAbility Ltd/Inc.
>>

> > Original Message
>> From: Carmen Cucuzzella [mailto
> > Sent: 26 October 2006 18:43
> > To: Matt Loose
> > Subject: info about SustainAbility methodology

>> Deac Mc. Loose,
>>

>> I am a masters student conducting research on operationalizing the
> > precautionary principle of sustainable development. I am in the process
> > of studying several assessment methodologies to understand if this
> > principle is taken into account when these methodologies were
> > established or when they are used in reporting.
>>

> > Would it be possible to speak to you at youc convenience (by
> > telephone). I ive in Montreal, Canada.
>>

Thanking you in advance,
Carmen Cucuzzella
University of Montreal

> > School of Industrial Design

Second series of email exchanges

Date: Wed, 8 Nov 2006 10:54:47 -0500
From: “Carmen Cucuzzella” <
To: “JP Renaut”
Subject: RE: questions for research
Dear JP,

I appreciate your reply, and I really also appreciate any information you
can provide. I understand that you may flot be in a position to answer ail
the questions, but your perspective is very important to me. Just your
interpretation of sustainability and precaution in a corporate context would
be great... Is it stili OK to caIl you Tuesday, early afternoon (your time)?

Thank you,
Carmen
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PS: You are correct in your assumption that when I speak of a designer, I
speak cf an individual who is in a position to address hurnan needs in a very
upstream context.

On Wed, 8 Nov 2006 09:1 0:07 -0000, JP Renaut wrote
> Hi Carmen,
>

> I have te say, this s a rather long list. Having just finished rny own
> studies, I understand where they corne from. However, if this is
> important to you, I dont mmd spending 20 minutes discussing on the
> semantics cf “Sustainabile Development” and the “Precautionary

Principle’.
>

> As for the role of designers, I have to say that this is really not
> rny area of expertise. I understand what you mean by d”designers” (assuming
> you mean someone like McDonough and Braungart, or even people that shape
> and “design” business models such as social entrepreuneurs).

However, my experience/knowledge is really limited in this area.
>

> Our reporting benchmarking methodology s going public on Thursday.
I just created the pdf Iast night.

>

> ip
>

> Original Message
> From: Carmen Cucuzzella [mailto
> Sent: 07 November 2006 16:20
> To: JP Renaut
> Subject: questions for research

> Hi JP,
>

> First I would like to thank you again for your time in helping me
> with my research. I have compiled a few questions. You had mentioned
> that I send you my questions before calling so that you may reflect a
> little longer on sorne of the answers. The following is my Iist cf
questions:
>

1. How do you interpret sustainable development?
> 2. What role do designers have in sustainable development?
> 3. How do you interpret the precautionary principle?
> 4. In what cases would this principle be useful?
> 5. Can designers make use of such a principle in their practise? How?
>

> 6. What ethical framework do you feel is necessary in a perspective
> of precaution? How can this ethical framework be used in the course

of decision making? Why s this ethical framework necessary?
> 7. How do you perceive the use of a stakeholder engagement in supporting
> the precautionary principle? Why is this approach useful for

precaution, or why is it not useful?
> 8. To what degree can ptecautionary thinking be embedded within
> industrial design?
> 9. What are the current barriers for designers when making decisions
> based in precaution?
> 10. What must be done se that designers take on a more precautionary
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> approach towards design?
>

> I wiII try to call you next Tuesday morning (my time - early
> afternoon for you). If this is flot a good time, please let me know
> what is a good time for you.
>

Thank you very much,
> Carmen Cucuzzella

University of Montreal
> School of Industrial Design

Third series of email exchanges

Date: Tue, 14 Nov 2006 14:01:39 -0000
From: “JP Renaut”
To: “Carmen Cucuzzella”
Subject: FW: The Paradoxes of Businesses as Do-Gooders

Hi Carmen,

I think we had a very interesting conversation. I just read this article and, although not
directly relevant, it clearly shows that the precautionary principle as a concept is far from the
boardrooms and stakeholder discussions. The overall framework is stili that win-win logic.

JP

November 11, 2006

TALKING BUSINESS

The Paradoxes of Businesses as Do-Gooders

By JOE NOCERA

The annual Business for Social Responsibility conference came to New York this week, and it only
seemed as though haif of corporate America ground to a hait to attend. Statbucks was there, of course,
in force, but companies like Chevron, J. C. Penney, Pfizer, McDonald’s, Ford Motor and Exxon Mobil ail
had representatives as well, according to the program. You’d be surprised at the range of companies
that are embracing the corporate responsibility mantle. Certainly, I was.

Corporate Social Responsibiiity, as the movement is called by its adherents, has gone mainstream. The
Grand Hyatt Hotel in Midtown Manhattan was teeming with some 1,200 corporate practitioners, experts,
headhunters, academics and consultants. (Business for Social Responsibility, which runs the
conference, is one of the leading consultants.) Ifs become a sexy field, and lots of people want to get
into it,” said someone at my luncheon table on Wednesday, the first day of the conference. That was
easy enough to see.

You could walk through the exhibition area and pick up fat reports — fatter in some cases than the
annual report —from General Electric or Coca-Cola listing ail the things they are doing to make the
world a better place: saving the environment, building projects in the third world, ensuring that the labor
they employ in developing countries work in decent conditions and get a fair wage. You could attend
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packed breakout sessions with titles like Being Green Is Glorious: Beijing’s Green Olympics.” You
could watch Time Warners chief executive, Richard D. Parsons, parry questions about corporate
responsibility in the media industry. You could listen to just about everybody talk about the need for
corporations to confront climate change.

And you could listen to people say over and over that being socially responsible just made good
business sense, and had becorne critical to the way their companies did business. “This s core to the
way we do business,” said Bob Langert of McDonald’s, the company’s vice president for corporate
citizenship.

And you could wonder about that.

OVER 35 years ago, the econornist Miiton Friedman wrote a famous article for The New York Times
Magazine entitled, “The Social Responsibiiity of Business Is to increase its Profits.” It’s flot hard to find
critics of corporate social responsibility who still take that hard-line view.

C.S.R. s a misguided attempt by a subcategory of business managers to deal with the crisis of
corporate legitimacy,” said lsaac Post ofthe Competitive Enterprise Institute. Russell Roberts, an
economist at George Mason University, said: “Doesn’t it make more sense to have companies do what
they do best, make good products at fair prices, and then let consumers use the savings for the charity
of their choice?” Their essential point is that companies are simply not equipped to “save the world” —

nor s t their mission. That’s what governments are supposed to do.

The truth s, though, companies have rarely viewed their role solely as generating profit. Do the
sharehoiders corne first — above other “stakeholders” fa favorite buzzword at the conference, by the
way, encompassing custorners, ernpioyees, activists, and so on)? 0f course. And in hard times, when
profits evaporate, social goals tend to disappear as well. But there is something a littie too nihilistic
about so narrow and rnercenary a goal; most people want more purpose than that. Back in the 1 950s
and 1960s, the major American companies tended to underwrite rnany ofthe large, important
endeavors in their headquarters cities: the opera, the big charities, the rnuseums, and so on. These
were clearly peripheral to what the company did, but nobody seemed to min Nor did they care that the
money carne out of the shareholders’ pockets.

Much of that old paternalisrn died as the global economy heated up, and “shareholder value” became
the modem mantra. And in fact, what initially spurred the modem corporate social responsibility
movement was the rïse of nonprofit activist groups, which pushed and prodded — and boycotted —

companies to force them toward, say, treating workers better in developing countries.

But then the thing took on a life of its own. Nike, which had been the subject of fierce criticism in the
1 990s over the labor practices in the factories it engaged to make its goods, decided t made sense to
go the other way completely. It has worked to raise labor standards in the factories it does business
with, and now has an extensive monitoring program. its customers took comfort in that, and so did its
employees. Did it help sales? lt’s hard to say. But no one’s complaining that shareholder money s
being wasted. That’s what the culture was demanding.

Most recently, the environment has taken center stage; indeed, t would be hard to think of anything that
has done more to propel the corporate social responsibility movement than the realization that global
warming s a real phenomenon with potentially dire consequences. So corporations have raced to get
on the right side of that issue.

“We struggled with climate change at Ford,” said Niel Golightly, who was formerly Ford Motor’s
corporate responsibility maven. (He recently moved to Sheil.) We were arnong the first in the industry
to openly acknowledge t,” — and that was something, he added, that he took pride in. Ford also worked
to make its plants environmentally responsible,” to use the words on its Web site.

In fact, virtually ail of the companies at the conference have set goals for reducing greenhouse gases,
and making their operations more energy efficient. I taiked to Mark F. Buckley, the vice president for
environmental affairs at Staples. He waxed on about how the company had set carbon reduction goals,
and had reduced the energy used per square foot in its stores by 14 percent. t was working to help its
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customers recycle, and reducing the envirenmental impact cf its own branded products. And t makes
the company money,” he said.

From the Ieft, the essential criticism cf corporate social respensibility s that t s littie more than window
dressing, intended to give companies a good name without having to back it up with real deeds. “There
s a whcie let cf hp service,” said Judith Melby cf Christian Aid, a British-based aid group — and a tough
critic cf ccrpcrate behavior. But when ycu actuahly see what these cempanies are doing, at least the
ones at the conference, t is hard te write t off as ail window-dressing. Surely, it’s a geed thing that
companies are trying te lower their energy costs and become more envirenmentally sensitive. Will that
alone solve the problem cf global warming? Hardly. But I wound up thinking: why not? lt’s better than
nothing. And the fact that most corporations are ncw facing up te the problem cf global warming instead
cf denying t — that’s real pregress.

But as te whether t really is “cote” te their business, that struck me as anether question entirely. ‘It
always makes sense for people te act more responsibly,” said Paul Hawken, the co-feunder of Smith &
Hawken and a weIl-known corporate critic and environmentahist. “But what are they responding te?
They are responding te stakehelder pressure. Te the zeitgeist. Te their own internai cultures, as
employees retire and ycunger people take their place. But,” he added, “cerperate social responsibility is
a very safe place te talk about these things. By safe, h mean t doesn’t challenge the business model.”

And he’s right about that. McDenald’s may support sustainable fisheries, but its cote business is still
selling Big Macs. Big cil companies can talk ail they want about reducing greenhouse emissions but
they are still drilling fer hydrecarbons. And Ferd Motet, well, think fer a minute about the predicament
that cempany is in.

When Wilhiam Clay Ford Jr., great-grandsen cf the feunder, first became chairman in 1999, he talked up
his environmental credentials. And internally, Ferd bas had a first-rate cerperate social respcnsibility
program. But for most cf his tenure as both chairman and chief executive (he recently stepped dcwn as
C.E.O.), the bulk cf Fcrd’s profits have ceme frem gas-guzzling trucks and S.U.V.’s — even as Toyota
was working on hybrids and other autos that get better gas mileage and are beffer for the envircnment.
Wculd Mr. Ford and his ccmpany have been better off if he had taken these envirenmental values and
apphied them te the cote business of making cars? It’s hard te imagine t ceuld have made things wcrse.

“BilI Ford understccd that we needed te be prepared for better fuel ecencmy,” Mr. Golightly said, “but
those things are difficuit te do.”

On the second day cf the conference, Amory Lovins, co-founder cf the Rocky Mountain Institute, made
a passionate speech laying eut a Iogical — if quite radical — plan fer significantly lewering energy
consumptien. He shewed pictures cf prototypes cf aeredynarnic automobiles that used light-weight
materials and could get three te five times better fuel eccnomy. The people in the audience were
dazzled — as was I — but I cculdn’t help thinking that that kind cf radical new auto design, which speke
directly te the business medel cf the auto industry, wasn’t about te happen anytime seon. lt’s a lot
easier te cerne eut against global warming than it is te change, fundamentally, the way you dc business.

“Value systems change,” said Dr. Daniel Vasella, the chiefexecutive cf Nevartis, during his keynote,
“and it is eur duty te adapt eur behavior when and where appropriate.” That’s really what has happened
here: as the values cf Western consuming culture have changed, companies have begun te change
with them. That is what the rise cf cerporate secial responsibihity reahly represents.
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