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Creating a shared vision of a sustainable and desirable future is the most critical task facing humanity
today. This vision must be of a world that we all want, a world that provides permanent well-being
within the Earth's biological limitations and ecological constraints in a fair and equitable way to all of
humanity, to other species, and to future generations of both.
Modified from Constanza and Kubisczewski, (2014)

A modified Vision 2050:
PNG can be a smart, fair, wise, healthy and happy nation whilst maintaining cultural diversity and
spirituality and with a sustaining environment.
Planning for sustainable development …...means we need to adopt the different paradigm of green
development – the PNG way.
David Mowbray, modifying original iconic statement; see Sinebare, (2014)

We can live more sustainably by becoming environmentally literate, learning from nature, having an
ecocentric world view, living more simply and lightly on the Earth, and becoming active environmental
citizens and working toward a sustainable future for humans and all other living things and the
ecosystems that sustain all life.

The ecological crises can be solved. We can reach an ecologically sustainable future. We say in
cooperation, yes we can, and yes we will, to develop our country and our world based on sound
ecological principles.
quote is a modified mix from Haydn Washington and Stacey Onea and Mickey Wembi, two University Students
doing course on Introduction to Sustainable Development when addressing Hon Charles Abel PNG Government
Minister for National Planning and Monitoring and advocate of responsible sustainable and green development in
PNG (April 1, 2015).
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1.

ABSTRACT

Papua New Guinea must have a sustainable future. But this is up to us! Consequently we must
understand what we mean by sustainability and sustainable development.
Sustainability may be the most important word in our language, and also the most misused
It is important to understand what Environmental Science and the study of sustainability and
sustainable development is all about . Both related disciplines provide insights into becoming
ecologically wise. Both embrace the four main pillars of sustainability: social, economic.
environmental and institutional. Both disciplines are action orientated working for strong
sustainability solutions.
It is important that all people understand what strong sustainability and sustainable development
means to environmental scientists . Weak sustainabilility solutions provide no lasting solutions to
the environmental crises we face locally and globally.
If Papua New Guinea is to develop effective strategies to convert the resource boom into
sustainable development we must first understand what sustainability and what sustainable
development both are and then be able to develop strategies to plan and implement both
sustainability
and sustainable development. Education for sustainability and sustainable
development is an essential element of that response. It helps us understand and address the needs
for change, encourages changes in our attitudes and values – our world view - and behaviour and
gives us the knowledge and skills and passion and commitment to effect that change. We then
become committed to the development revolution; or preferably termed “the sustainability
revolution'.
At independence, PNG's founding fathers had the foresight to enshrine environmental and
sustainability concerns into our national constitution. But we still rely too heavily on unsustainable
extraction of non-renewable resources. PNG needs to move from living off a resource boom and
unsustainability to sustainability. We need to diversify into sustainable agriculture, forestry,
fisheries and conservation and green and clean industries. We need also to support grassroots-led
economic enterprises to aid equitable and sustainable development both in urban and rural areas;
this awaits better governance, infrastructure and facilities. Infrastructure for better education and
health facilities need to be prioritised around the country to support “free education” and greatly
improved health services.
In 2009 Vision 2050 set out a road map for a visionary development strategy. “We will be a Smart,
Wise, Fair, Healthy and Happy Society by 2050” (GoPNG, 2009) and Sinabere, 2014). In 2014
PNG's National Strategy for Responsible Sustainable Development (RSD) was launched to reorientate the country's entire economic and development efforts to that of sustainable development.(
Dept of National Planning and Monitoring, 2014). Ecologically or responsible sustainable
development has four pillars all equally important and interactive: economic , social and
environmental sustainability and good governance. RSD provides a totally new paradigm for PNG.
The shift is to a new road map built on sustainable development principles, sustainable livelihoods
and green growth.
UPNG has chosen to be part of the process and is offering a new four-year degree, a Bachelor of
Sustainable Development. Students will be given a new vision and new tools to become active
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participants along this new road and trained to be catalysts of change.
The curriculum for this new degree is outlined. Core courses emphasise sustainability and
sustainable development. The degree will produce graduates with cross-disciplinary skills required
to join the expanding green job sector or to be catalysts for change within both the national and
provincial government sectors and corporate direction.
Sustainable development and sustainability mean very different things to different people across
different disciplines and different backgrounds. Sustainability solutions vary greatly depending
upon your world view and the type of sustainability you mean , weak or strong. Students will be
exposed to these many varied understandings. Students will come to understand these terms and the
difference between weak and strong sustainability. Students will redefine sustainable development
in our own PNG way!! Furthermore students will be introduced to the roles of education, science
and technology and research in promoting sustainable development. They will also couple what is
learnt to green economic principles and those of ecological economics, green accounting, strategic
environmental assessment and political economy.
Educating for strong sustainability and sustainable development will have an impact on
consciousness that inform development thought and action. Environmental Science and the study of
Sustainability challenge all of us to rethink our world view and how and why we must act for a
sustainable future. This is so true for Papua New Guinea and the whole world in which we live and
will leave to our children and all living things that maintain our ecosystems.

2.

THE QUEST FOR A MEANING TO SUSTAINABILITY AND
SUSTAINABLE DEVELOPMENT

We must now move into the “Sustainability Revolution”. The future of all Nature and our Earth
depends upon it.
Hence it is crucial that we understand clearly what 'sustainability means' and what it requires. We
must work towards strong sustainability solutions.

Every one uses these terms, but what do these terms really sustainability and sustainable
development mean ??

What do the terms sustainability and sustainable development mean? This term 'sustainability'
means many different things to many different people depending on their world view and values
and ethics. The meaning of sustainable development, and its history or evolution both in general
internationally and in PNG is given in length in Mowbray ( 2114 paper , 2014 paper 2).
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Too many people use "sustainability" incorrectly. They are of course talking about weak
sustainability or 'comfort zone sustainability' or 'business as usual sustainability' or 'do not rock the
boat sustainability' or actually are not sure about what they are talking about. Some even talk about
sustainable economic growth - a real oxymoron. It is even in the new Sustainable Development
Goals – Goal 8 (Constanza et al 2014).
Proposed goal 8: Promote sustained, inclusive and sustainable economic growth, full and
productive employment and decent work for all

Some environmental scientists, eg Haydn Washington (2015 and in personal communication)
choose not to use the term 'sustainable development' at all, saying it is an oxymoron. Most persons ,
including Brundtland (1986) and organisations like the United Nations incorporate the concept of
continuous economic growth or sustainable economic growth as a component of sustainable
development. But ecologists and ecological economists argue this this can not be, and that the term
is therefore an oxymoron too.
However I argue that where growth is in quality and not quantity , then such a term as sustainable
development is acceptable and not an oxymoron. One can argue that this would may possibly be the
case in many instances of green growth and those necessary extensions of health, education and
well-being to provide presently missing but necessary services to poorer communities and in many
developing countries as they strive for improvements in social and economic well-being and
protecting their environment and resources as they do so.
Hence I continue to use the term of sustainable development, but only to infer improvements to
quality of life and NOT growth in resource use and consumption.
Hence when we use the terms 'sustainable and sustainability we must put them into a context – that
is why I give 26 small dot points on 'sustainability' and 12 on non-sustainability. See pages 36-41. If
we do not consider these small dot points then we are not sure of what someone means when they
use the term ' sustainability'. As I say every one has their own meaning, and often it is quite
erroneous.
If we do not define the word 'sustainability' precisely we do not know what people are talking
about. More over ' sustainability' is the core or binding concept that binds both Environmental
Sciences itself and also the study of Sustainable Development . So we must understand what it
means and its context.
Some persons like Robert Constanza believe that it is useful that sustainability contain a certain
level of vagueness to be useful (and cites for example the case of "resilience" as a case study by
Strunz, 2012) But Haydn Washington strongly disagrees. He states in correspondence to me that to
say that ‘All words require a certain level of vagueness to be useful’ is simply [not valid nor
useful]. Its like post-modernists saying that all meanings of words are uncertain, so then they
create their own words to confuse things further. If we are to solve the environmental crisis then we
can not keep sustainability vague. Because sustainability is THE most important word to solving
the environmental crisis and having a strategy for transformation. It is also a word that neo-liberals
are trying madly to co-opt and subvert so as to continue 'business as usual'. Hence environmental
scientists and ecological economists must put effort into getting its definition and principles on
this correct! Part of that is talking about our world view, one that is ecocentric.
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Some people query how can we measure sustainability. They say we can not measure it, it is
immeasurable. So why try to define it? But this is totally untrue. I discuss ways of measuring it
on pages 20-21.There may not be just one simple measure, rather there are many measures of
sustainability and we need to consider what are the central ones we must give precedence to. This
is why we must define the term and don’t leave it delightfully vague and just tokenism. We
must get sustainability right, which means a rigorous definition and ways to measure it..
To get people to understand correctly the meanings of sustainable development and sustainability
and consequently to determine effective strategies for change and transformation, then we must
change peoples' "mental models" or world views.

We must now move into the “Sustainability Revolution”. The future of all Nature and our Earth
depends upon it.
Hence it is crucial that we understand clearly what 'sustainable development and sustainability mean
and what it requires. We must work towards strong sustainability solutions.

Firstly I will point out that the concept of 'sustainability' is the underlying theme for all of the
discipline of Environmental Science. It is the vital concept that links all aspects of this multidisciplinary science. Just as Evolution is the core concept and theme that binds the discipline of
Biological Sciences (Biology)., so too does Sustainability link Environmental Science.
Environmental Science is a holistic interdisciplinary study. Environmental Science is a value-laden
science with a clear objective, and with ecological wisdom, that of changing our society to move to
one based on strong sustainability values and strong sustainable solutions. We seek to understand
root causes and to foster the “transition to a sustainable future, to sustainable living, to ecologically
sustainable development.”
Similarly the study of Sustainable Development (and sustainability), like the study of
Environmental Science is a value-laden Science. The study of Sustainable Development is like
Environmental Science multidisciplinary and problem based. Both also have the common goal , to
move us along the path to sustainable development. How we move will depend much upon our
world view. But we are biased (at UPNG) – we value human well-being, other living things and
environmental sustainability and our PNG culture that sustains us. We wish to improve the lot of all
Papua New Guineans and we wish to sustain our environment and all those ecosystem services that
ensure that our environment remains healthy for all of us who live today and our children and their
children and beyond.. Our choices will be based both on all those objective things that
Environmental Science and Sustainable Development (and related disciplines) teach us and all those
subjective things that determine in part our world view (including our culture and spirituality). The
actions we take will depend upon both of these!!
Planning for sustainable development involves unlocking the doors separating disciplines, and breaking
down the barriers between academic knowledge and action.
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Both the terms of sustainable development and sustainability now form the central concept in the
interdisciplinary subject area called 'Environmental Science'. Daniel Chiras' popular text is called
Environmental Science with subheadings as follows: for third and fourth editions – Action for a Sustainable
Future; for fifth edition – A Systems Approach to Sustainable Development; for sixth edition - Creating a
Sustainable Future. The ninth and tenth editions have an initial section on environmental protection and
sustainability, science and systems, with the first chapter titled “Environmental Science, sustainability and
critical thinking'. (Chiras, 1991, 1994, 1998, 2001, 2013, 2015). The 12th and 13th editions of the most
popular Environmental Science textbook of all time by G.Tyler Miller, Living in the Environment:
principles, connections and solutions has as Part 1 a section entitled “Humans and Sustainability”. The 17th
and 18th editions have the following: part 1:Humans and sustainability, part 2: Science , ecological
principles and sustainability; part 3:Sustaining biodiversity; part 4: Sustaining natural resources; part
5:Sustaining environmental quality; part 6 Sustaining human societies , ( G.Tyler Miller 2002, 2004, 2012,
2015).

And this is what the Environmental Science and the study of sustainability and sustainable
development are all about – becoming ecologically wise and embracing the four main pillars of
sustainability: social, economic. environmental and institutional; and working for strong
sustainability solutions.
It is important that all people understand what strong sustainability and sustainable development
means as understood by environmental scientists . It is important to understand what we are
talking about and what to us really matters; and where and how we ought go to ensure a
sustainable future. But to understand these terms means that we must have have sustainable ethics
and an ecocentric or earth-centred and environmental wisdom world view. This is now discussed.

3.

OUR UNDERSTANDING OF SUSTAINABLE
DEVELOPMENT AND SUSTAINABILITY DEPENDS UPON
OUR ETHICS AND WORLD VIEW

Sustainability is a greatly misused word used by many different people . They may be economists,
politicians, government persons, business people, industrialists, UN spokespersons ; or ecologists,
environmental scientists, ecological economists, other academics, or students. They may be from
developing countries or the overdeveloped countries.
Most people use the word sustainability to conform to and be consistent with their world view and their
actions are consistent with their weak sustainability ethos.
If more people are to use it to mean strong sustainability as used by ecologists, environmental scientists
or ecological economists then we must change their world view so they both understand what it means
and start to use it correctly; and act accordingly.

7

Core principles
First let me present some key or core principles I teach in both the Environmental Sciences courses
and Sustainable Development courses at the University of PNG. The fundamental objectives of
both Environmental Science and the study of Sustainable Development include to promote social,
economic and political change within the ecological constraints of Earth in accordance with the six
principles of:
1. Ecological sustainability;
2. Social equality and economic justice;
3. Grass roots democracy; and
4. Peace, disarmament and non-violence.
5. Ecological wisdom
6. Ecological Justice


These core principles underly the world view and values of Environmental Scientists and
also of those who espouse Green politics.



Values affect the way we act.. To some people the value of things is based on the usefulness to humans.
Sustainable ethics and ecocentric values are based on our caring for both people and Nature. It is one of
the most useful sets of values because it serves people, the environment , and the economy much better
than short-sighted, out- moded- systems of belief.

I argue that we all must move to more ecocentric values 

ecocentric particularly on environmental issues and things related to ecological justice
(rights of non-humans) and ecological wisdom and values - AND strong not weak
sustainability!!



and when addressing social concerns and important issues such as as social equity /
equality and economic well being, peace and non-violence and participatory democracy -

all the key ESD core values , = ecologically sustainable development = social sustainability,
economic sustainability, environmental sustainability and institutional sustainability and good
governance . - are bound within this concept of sustainable ethics and ecocentric values.
In general, we can consider that there are three alternative world views, although two are very
similar. These include ecocentrism, anthropocentrism and technocentrism
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Ecocentrism contrasts with both anthropocentrism and technocentrism on have opposing
perspectives on attitudes towards human activities including human technology and its ability to
affect, control and even protect the environment. It is a a philosophy or perspective that places
intrinsic value on all living organisms and their natural environment, regardless of their perceived
usefulness or importance to human beings. Ecocentrics will argue that the natural world should be
respected for its processes and products, and that low impact technology and self-reliance is more
desirable than technological control of nature. Ecocentricism also encapsulates human caring as
well as Earth caring values!!
Anthropocentrism is the belief that human beings are the central or most significant species on the
planet (in the sense that they are considered to have a moral status
Technocentrism means having values centred on technology and its ability to solve all problems. A
classic recent example relevant to PNG:
Exxon Chairman and CEO Rex Tillerson , who is an engineer by training, when discussing climate
change and the United Nations climate change talks in Paris in December, said “technology will
provide solutions to any impacts that result from climate change, such as higher sea levels”. “The
company is wary of making efforts to reduce emissions that may not work or that will be deemed
unnecessary if the modelling [of future climate] is flawed.” “Mankind has this enormous capacity to
deal with adversity.Those solutions wIll present themselves as the realities become clear.”
“I know that it is a very unsatisfactory answer for a lot of people, but its an answer that a scientist
and an engineer would give you. “
( from article “Exxon, Chevron says no to peers” on page16 of Pacific Business Review”, Saturday June 6, 2015 )

This response by Tillerson reflects techno-centrism and also frontier ethics and a planetary
management world view. These terms are all explained below.
Moreover his statement “it is an answer that a scientist and an engineer would give you' is
incorrect. Many scientists today do not necessarily share his anthropocentric and technocentric
values, nor planetary management world view. Many environmental scientists , biologists and other
scientists are ecocentric , share sustainable ethics and have an Earth-centred and Environmental
Wisdom world view.

Anthropocentrics (including Technocentrics) have absolute faith in technology and industry and firmly
believe that humans have control over nature. Although anthropocentrics may accept that environmental
problems do exist, they do not see them as problems to be solved by a reduction in industry. Rather,
environmental problems are seen as problems to be solved using science and technology. Indeed, they see
that the way forward for developed and developing countries and the solutions to our environmental
problems today lie in scientific and technological advancement.
http://www.sustainable-environment.org.uk/Earth/Ecocentrism_and_Technocentrism.php
(observed 29.05.2015)
The idea of a human-centered nature, or anthropocentrism, explicitly states that humans are
the sole bearers of intrinsic value and all other living things are there to sustain humanity’s existence
The ‘ecological footprint’ that resulted from humans greediness has lead over the decades to massive
alteration in nature’s balance , as well as to many recognisable environmental crises the world is
facing today.
By contrast, ecocentrism recognises a nature-centered system of values, and extends the
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inherent worth to all living things regardless of their usefulness to humans
It is believed
that the human race have the responsibility to all biological life on Earth because, aside
from being the most consuming species of all, they are capable of thinking and perceiving
Earth as a whole.
Ecocentrism and anthropocentrism are recognized as one of the common ecological moral
dilemmas. People who hold anthropocentric views acknowledge themselves as being the only most
significant entities in the universe while disregarding animals and plants unless they provide life
necessities such as nutrition, clothing, shelter and medical benefits
consequently, human
exploitation and abuse of the natural environment has been observed on a global scale. On
the other hand, ecocentrism, the term conceived by Aldo Leopold recognises intrinsic value in all
living things on earth regardless of their usefulness to humans. It also encourages people to respect and
care for animals and plants for their own sake.
http://www.academia.edu/1476524/Environmental_Ethics_Between_Anthropocentrism_and_Ecocentrism
(observed 29.05.2015)

Chiras (2015, 10th edition chapter 24) takes a different approach. He talks of “frontier” and
“sustainable ethics” He contrasts them in table below. The frontier ethic is deeply embedded in
modern civilisation. I have slightly modified his table.
Frontier ethics

Sustainable ethics

Notion of unlimited resources for the exclusive
human use and of human beings being apart
from nature, succeeding by dominating it,
profoundly influencing the way we meet our
needs (and greed) and how we view and solve
environmental problems of great urgency.

People see themselves as part of Nature and
discard the notion of humans being apart from
Nature and conquerors of Nature. Sees the world
as a finite supply or resources shared by all
organisms. It views people as part of nature and
maintains that they will succeed best by fitting
human systems within the limits and capacities
of natural systems, This ethical system may
inspire restraint and ecological design.

1. The Earth is an unlimited bank of resources
for exclusive human use.

1.The Earth has an limited supply of resources
used by all species.
2. Recycling and the use of renewable resources
will prevent depletion.

2.The key to success is through domination and
control; Nature is to be overcome.

3. We must understand and cooperate with
Nature.

3. Humans apart from Nature; we are above
4 We are part of Nature, ruled by its rules and
Nature, somehow separated from it and superior respectful of its components.
to it.
4 Waste is to be expected in all human
endeavours

5. Waste is intolerable; every wasted product
should have its use.

5. Our population may continue to grow, as can 6. Continual growth is an ecological absurdity.
our resources use. New technologies will enable Sustainable economic growth is an oxymoron.
growth to continue indefinitely.
Basic biology / ecology teaches us that growth
can not persist or be sustained.
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G Tyler Miller (2012, 2015 various editions, especially 17th and 18th Chapter 25) look at world
views from yet a different angle. The pictures are taken from Miller, 17 th or 18th editions. He
classifies world views into three categories, accordingly, as below.
Miller stresses that for to move toward strong sustainability or sustainable development people
must have either of the two Earth-Centred World Views :
◦ Environmental Wisdom World View
◦ Deep Ecology World View
These people have life-centred or Earth centred environmental world views where they give
intrinsic value to all life.
An ecocentric or Earth-Centred World Views or
Environmental Wisdom World View would have logo:

Stewardship is inadequate , not sufficient and will no longer solve the environmental crises we face
today. Many people who aspire to weak sustainability share this world view. But it is inadequate.
A stewardship wold view would have logo:

Planetary Management (which exists still in most places today) is a recipe for continuous
ecological disasters and definite continual unsustainability.
Observe the three diagrams from Miller.
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Comparison of three major Environmental World Views



Environmental World Views Lie on a Continuum from Self to Earth Centred



Levels of Ethical Concern

Diagram from Miller 1:
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MillerComparison of Three Majo
T
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TD

Diagram from Miller 2
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Diagram from Miller 3
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To accept strong sustainability our ethics and worldview must extend to incorporate :
all species on Earth,
 Ecosystems
 Biodiversity
 Biosphere
Miller suggests there are a number of important ethical guidelines for developing more sustainable and compassionate
societies by converting environmental concerns, literacy and wisdom into environmentally responsible actions:
These include (though slightly modified)

1. Apply his six principles of sustainability: the three scientific principles of sustainability that can guide us in
making the shift to a more sustainable society: (1) solar energy, (2) chemical cycling; (3)biodiversity and the
three social science principles that can guide us in the shift to a more sustainable society: (4) economics full
cost pricing and rejection of continuous growth, (5) ethics and responsibility to future generations, and (6)
politics – actions to ensure sustainability.
2. Protect the Earth's natural capital and repair ecological damage caused by human activities. Respect the natural
processes (Ecologists dislike the term 'natural capital as it is totally anthropocentric. We use terms like
biodiversity and ecosystem services – services to Nature and not only to humans).
3. Use matter and energy resources as efficiently as possible, and sustainably: reuse and recycle.
4. Protect biodiversity and ecosystems.
5. We can live more sustainably by using certain guidelines to convert environmental literacy and concerns into
action.
6. We can live more sustainably by living more simply and lightly on the earth and by becoming informed and
active environmental citizens.
7. Convert environmental literacy and concerns into environmentally responsible actions.
8. Leave the Earth in as good or better condition as we found it, or better by healing the damage.
Miller suggests we can do much ourselves to make a difference. “Think globally and act locally! He advocates what
he calls “the sustainability dozen” See the following diagram, also from Miller.

Diagram from Miller 4
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We can do things better environmentally by
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being environmentally informed and Earth wise
evaluating and reducing environmentally harmful aspects of our lifestyles
be good earth - keepers
getting politically involved

But we must avoid the traps of







denial
cynicism
gloom-and-doom pessimism
blind tehnological optimism
paralysis by analysis
faith in simple, easy solutions

Miller further suggests that we can bring about an Environmental or Sustainability Revolution during our lifetime by







Biodiversity protection
Commitment to eco-efficiency and use of renewables and energy transformation
Pollution prevention
Emphasis on sufficiency
Demographic equilibrium
Economic and political transformation

to which I add








Ecological sustainability
Social equality
Economic Justice
More public participation and participatory democracy
Peace and Non- Violence
Ecological Wisdom
Ecological Justice (for all living things)

I would also add that there is much we can learn from indigenous societies and in PNG from traditional knowledge and
traditional practices and ways of sustaining environments. PNG has much here to offer from PNG ways. It adds greatly
to Ecological Wisdom. Ecologists are not the only source of such wisdom.
However we can only move to sustainability if we all share ecocentric and sustainable ethics and have an EarthCentred World View.
This is the clear objective of both Environmental Science and studies of Sustainable Development.
So now we shall turn to defining sustainability.
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4
A HISTORY OF AND DEFINITION OF SUSTAINABLE
DEVELOPMENT
The terms 'sustainable development' and 'ecologically sustainable development' are introduced
giving their history or evolution together with an explanation of what is 'ecological
sustainability'.Important concepts and variations are also introduced.
How environmental scientists and economists view the term 'sustainability' is compared. They are
radically different!

What is Sustainable Development?
Washington(2015) quotes over 300 definitions. Annie Pearce and Leslie Walrath in an paper on
internet ( http://aquadoc.typepad.com/files/sustainability_definitions.pdf, cited 27th May 2015)) give
197 definitions of sustainable development and sustainability
It is imperative that we understand what is meant by the concept of 'sustainable development'. We
also need to be familiar with the history or evolution of this important concept. Many environmental
scientists prefer to use the term 'ecologically sustainable development' (Diesendorf and Hamilton,
1997). So we also need to understand this term. We also need to distinguish between what
neoclassical economists and environmental scientists say is “sustainability” and “sustainable
development”.

History of Ideas on Sustainable Development
This is explained by Mowbray (2014 paper 1). Well, what was the origins and evolution of the
'greening' of development theory? No one is
confident that they can identify when the concept of 'sustainable development' was first introduced
though it is believed that the concept emerged under the names of 'green development' or
'ecodevelopment' from the early conservation movement. Early conservationists used the terms
'caring' and 'harmony' and 'balance of nature'. Their world view was one where humans were linked
with nature and had to respect it. Christian theology used the term Christian 'stewardship' and more
liberal theologians recognised our ethical responsibility to care for nature and not dominate it.
These early conservationists, and many in traditional societies with their traditional knowledge and
practices , in particular, recognised the rights of all living things and our need to
understand and respect our links with nature. Ideas on sustainability grew from these early
conservationists and today we are inspired by many traditional societies in how they lived in
harmony with their environment over thousands of years.. The more recent growth of
environmentalism probably arose after the publication in 1962 of Rachel Carson's (1962) “Silent
Spring” (also see ”Silent Spring Revisited “(Jameson, 2012) which dealt with pesticide pollution
and how pesticides where moving through food chains and how they affected many other animals
than the pests they were used to control. The most famous effect was eggshell thinning in birds high
in the food chain due to DDT. The author in studies in 1970s found significant eggshell thinning in
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kookaburras and nankeen kestrels in Australia in the Wee Waa cotton growing areas where much
DDT was then used. So the early conservationists and environmentalists became concerned and
started talking of humans 'breaking this link with nature' – which today we might say is living
unsustainably. This relatively recent growth of sustainable development ideas , we believe, had
their roots in the views of these early conservationists and environmentalists and also in nature
preservation, colonial science and the internationalisation of scientific concerns in the 1960s and
1970s (Adams 1990, 2001).The first appearance of the concept can be traced to the 1962 United
Nations General Assembly (UNGA) which recognised the imbalance of natural resource
exploitation resulting in environmental and livelihood changes targeting developing countries
(Chalapan Kaluwin, personal communication). In 1968 the UNGA passed a resolution to combat
global environmental problems. The first international meeting where this idea was discussed was
the Conference on the Human Environment in Stockholm in 1972, at which sustainable
development became a specific and identified area of concern. The resulting Stockholm Declaration
resulted in the birth of the United Nations Environment Programme (UNEP) and recognised the
right of economic development of states but also the need for environmental protection, population
control and poverty reduction. Following this conference the concept became widely used though at
this time many persons used the terms ‘green development’ or 'eco-development' .
Probably concepts of the 'greening' of development theory are most associated with the World
Conservation Strategy (IUCN, WWF & UNEP, 1980), “Our Common Future” (also known as the
Brundtland Report ) (Brundtland,1987) and the documents of UNCED or the Rio Conference (see
below) (Regency Press, 1992). Sustainable development became the central concept in the World
Conservation Strategy (IUCN, WWF & UNEP, 1980) and the foundation of the report of the World
Commission on Environment and Development seven years later, also known as “Our Common
Future” (Brundtland, 1987), which set out a 'global agenda for change'. Greening of development
theory became a strong feature of the 1980s (Adams, 2001). The second World Conservation
Strategy was published in 1991 under the title 'Caring for the Earth ; a strategy for
sustainability'(IUCN, UNEP and WWF, 1991). However sustainable development's place in the
discourse of development was assured in the early 1990s when it became the driving concept
behind the United Nations Conference on Environment and Development at Rio in 1992 (UNCED,
or the Earth Summit) which proclaimed an Earth Charter or set of 27 Rio Principles constituting the
'Rio Declaration” and a “global agenda for sustainable development, that is for environmentally
sensitive economic development (known as Agenda 21) (Regency Press, 1992).
The first principle of the Earth Charter called the Rio Declaration which was signed by PNG at the
1992 Rio summit states:
“Human beings are at the centre of Sustainable Development. They are entitled to a healthy and
productive life in harmony with Nature”.

In 1992 Donelle Meadows, Dennis Meadows and Jorgen Randers in “Beyond the Limit”, the sequel
of their 1972 famous publication “Limits to Growth” stated:
'The first revolution was the “agricultural and industrial revolution”. The second revolution must
be the “sustainability revolution”. We have a choice: “global collapse or a sustainable future”.
Their book is concerned with seeking how to achieve a transition to a sustainable global future'.

The terms 'sustainable development' and the associated term 'sustainability' were initially then the
property of environmentalists and conservationists. But both were under pressure to integrate the
human dimension into their thinking and action. Initially then sustainable development was
considered to be a 'more' careful form of development' that is more equitable and less destructive.
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Soon every one was using the terms. The fact is that today everyone from different constituencies ,
be they business people, industrialists, conservationists, environmental scientists or economists all
had their own definitions of the terms sustainability and sustainable development (see later). They
mean vastly different things to different groups. An excellent and recent introduction to an
understanding of sustainable development is given in Blewitt (2008) and a great critique of both
terms “sustainable development' and 'sustainability' is given by Washington (2015).
Let us now look at some conventional definitions of sustainability.

Conventional Definitions of Sustainable Development and
Sustainability
Check Wikipedia!
The phrases 'sustainable development' and 'sustainability' are (in conventional terms) very well
explained by Wikipedia. Go to Google Chrome and type in either term and you will get the link to
Wikipedia eg www.en.wikipedia.org/wiki/Sustainable_Development and
www.en.wikipedia.org/wiki/Sustainability. ). Sustainable Development is also defined and
discussed at the Dep Web site of the World Bank Group.
( www.worldbank.org/depweb/english/sd.html). From Wikipedia , the word sustainability is
derived from the Latin sustinere (tenere, to hold; sub, up). Sustain can mean “maintain", "support",
or "endure”. Robertson (2014), in her recent book “Sustainability; principles and practice” states
that the word “sustainability” refers to “systems and processes that are able to operate and persist on
their own over long periods of time”. Various dictionaries define the adjective “sustainable” to
mean “able to continue without interruption or diminution”, “able to endure without failing” and
“capable of continuing for a long time”. The first use of the noun “sustainability” was around 1972
and was typically used in connection with systems that support life on Earth. The Oxford Dictionary
defines the ecological meaning of “sustainability” this way: “Of, relating to, or designing forms of
human economic activity and culture that do not lead to environmental degradation, especially
avoiding the long-term depletion of natural resources” (Robertson, 2014). G. Tyler Miller ( in
Glossary, pageG15, 2012) defines sustainability as “ ability of Earth's various systems, including
human cultural systems and economics, to survive and adapt to changing environmental conditions
indefinitely”.
To be a useful term, sustainability must be measurable. There is now a plethora of sustainability
indicators.
Some people say say since you can not measure 'sustainability', why try to define it Well only
partially true again. We can not measure many things in our environment, but we can do the next
best thing, ie measure 'indicators of that variable' – in this case 'indicators' of sustainability
There are hundreds of such measures. Haydon Washington (on page1 quotes a source that gives
over 300 definitions of sustainability (Harris and Throsby , 1998); Annie Pearce and Leslie Walrath
give 197 of sustainability ans sustainable development (from internet,
http://aquadoc.typepad.com/files/sustainability_definitions.pdf,seen last on 29th May 2015 ).
Bell and Morse (1999, 2013) have written two books on measuring sustainability and sustainability
indicators.
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The common ones used today include Human Development Index (UNDP), indicators used to
measure both our success in achieving the Millennium Development Goals ( 8 goals) or will be
used to measure the success of the Sustainable Development goals (17 goals) , many indices used to
measure different aspects of sustainability ( there are books on this). The State of Environment
Reporting (SOER) indicators eg on biodiversity, pollution, water quality, oceans, air quality,
human settlement etc (including pressure/state /response (PSR) indicators) (Commonwealth of
Australia, Department of Environment 1996). Other indicators ecological footprint (Wackernagel
and Rees (1995), sustainability indicators (Bell and Morse, 2003 and 2013 ), Human Development
Goal indicators ( yearly Human Development Reports), Millennium Development Goals (UN
2000). and Sustainable Development Goals ( UN 2012 and Constanza, 2014)) and many others
often collectively termed 'core indicators'. Then there are the relatively recent indicators like the
Happiness Index, Well-being Index, the Genuine Progress Index and the now much quoted and
used Ecological Footprint. And definitely NOT GDP, GNP and Economic Growth.
These are essential ingredients associated with measuring sustainability and hence developing
practical sustainability strategies. UNEP (2005) provides some ideas on communicating about
sustainability.
Since the 1980s sustainability has been used more in the sense of human sustainability on planet
Earth and this has resulted in the most widely quoted definition of sustainability as a part of the
concept sustainable development, that of the Brundtland Commission (1987):
“sustainable development is development that meets the needs of the present without
compromising the ability of future generations to meet their own need”.

and the phrase 'sustainable development' is now widely used in the fields of policy and political
debate as well as research and science and technology Adams (2001) states that
“ it seems to have the potential to unlock the doors separating disciplines, and to break
down the barriers between academic knowledge and action”.
Both radical environmentalists and conventional development policy pragmatists have grabbed the
phrase and used it to express and explain their ideas about development and environment (though
to each it means quite different things!).However Brundland with her definition promotes economic
growth as a mechanism toward sustainable development. This is now hotly debated between
ecologists , environmental scientists and ecological economists on the one side (who favour strong
sustainability, and economists and most develop planners who favour weak sustainability on the
other side.
The last large and most recent international conference of the United Nations to review progress
since Rio was the Rio +20 or the “United Nations Conference on Sustainable Development”, also at
Rio de Janiero ( see
www.sustainabledevelopment.un.org/contents/documents/742Rio+20_Synthesis_Report_Final.pdf).
This conference produced the “Sustainable Development Goals (17 goals) to supersede the
Millennium Development Goals (8 goals) (which “expire in 2015”) (Check Google Chrome and
find both these sets of goals on the web). So the terms sustainability and sustainable development
are now commonly accepted and widely used..
Perhaps one of the most important events was the formulation of the Earth Charter in 2000.
Though it is not a legally binding document it is regarded as the most widely endorsed as a charter
of sustainability. “Our Common Future” called for a new charter to set new norms to guide the
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transition to sustainable development. The “Rio declaration” became the statement of the
achievable consensus of that time. But it is not good enough. In 1994 Maurice Strong (General
Secretary of UNCED in 1992 at Rio ) and Mikhail Gorbachev , former president of USSR, initiated
the “Earth Charter”. Earth Charter was launched in 2000. It is now recognised as a global
consensus statement on the “meaning of sustainability”., the challenge and vision of sustainable
development, and the principles by which sustainable development is to be achieved (Washington
(2015). See the Earth Charter website available at www.earthcharterinaction.org . Washington
(2015) supports the idea that it is the key sustainability document, which ought be used as a
'covenant' to protect the natural world we all depend on.
So everyone talks about sustainability and sustainable development. But has there been much
change? Overdeveloped countries still aspire to higher prosperity or affluence, resources continue
to be used increasingly and increase in pollution levels and green house gases continue in some
countries unabated. The developing world lags well behind, quite unequally, but most still aspire to
emulate the over-developed nations. No one dares talk of de-development in overdeveloped
countries.
So the question that we now must ask is ' How deep did the apparent revolution in development
thinking actually go? Has there really been a 'greening' of development in both the developed and
the developing world? Was the 'greening of development' evidence of a paradigm shift in
development thought, or simply an exercise in relabelling (Adams, 2001)?
I argue it is both!
For some( a very few!) there has been a definite paradigm shift, for others is is mere cosmetics!!
Has 'sustainable development' or 'green development' or 'eco-development' really happened any
where? Or are they just rhetorical flags of convenience? It is important therefore to ask what the
phrase 'sustainable development' really means. We still see political leaders measuring development
by economic indices only like economic growth as under the old paradigms of conventional or
neoclassical economics and traditional development theory. Washington (2015) argues that
economic growth is anathema to sustainability and sustainable development. Many argue that the
term 'sustainable development' is an oxymoron . To these critics most person's perception of
sustainable development is skewed and ambiguous and inconsistent. The Human Development
Reports (produced annually by UNDP for the last 25 years - see www.hdr.undp.org/en) note,
“human development is an end, economic growth is a means”. The critics would say it is not a
means but a hindrance. Furthermore we must recognise that sustainable development is about both
environmental quality and political economy; it is about science and technology but it is also about
distribution of power and who makes decisions.
So we must be prepared to take a more radical and questioning approach in thinking about the terms
sustainability and sustainable development.

Ecologically Sustainable Development
Many environmental scientists prefer now to use the term 'ecologically sustainable
development' (or ESD) (Diesendorf and Hamilton, 1997) instead of 'sustainable development.
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ESD has the same three pillars as sustainable development. But at the University of PNG , back in
the early 2000s we added the fourth pillar of “good governance and institutional sustainability”.
See Figure below.
ESD is all about the triple bottom line or the 3 E’s plus G
E = good economics and economical sustainability
E = good ecology and ecological / environmental sustainability
E = equity and social sustainability
and G = good governance and institutional sustainability
It has also being variously defined, in the first Australian State of Environment (SoE) Report,
( Department of Environment, Australian Government 1996), as:
“ a pattern of development that improves the total quality of life, in a way that maintains the ecological
processes on which life depends...”.

It also has six key principles. (Diesendorf and Hamilton, 1997, Harding, Hendriks and Faruqi ,
2009, NSW Greens website (www.nsw.greens.org.au and PNG Greens Party
(www.pnggreensparty.org.pg under construction)).
These are:
 precautionary principle, important in all decision-making and minimising negative and unacceptable






risk;
inter-generational equity, ensuring future generations have a sustainable future
intra-generational equity which means social equity and economic justice for all peoples now;
integration of environmental, economic and social aspects into decision-making with institutional
sustainability and good governance and ensuring mechanisms and institutions are in place to foster
this integration;
conservation of biological diversity and ecological integrity as being fundamental to the
maintenance of healthy, productive and functioning ecosystems, and providing humans with their
basic needs and by maintaining ecosystem services;
improved valuation, pricing and incentive mechanisms so as to ensure that environmental factors
are included in the valuation of assets and services., for example putting a monetary value on
ecosystem services and biodiversity conservation.

This last, that of quantifying the value of ecosystem services is only now being done. See Ranganathan and
others ( Ranganathan et al, 2008), but is being now done in PNG under an overseas aid project in East New
Britain (from personal communication with Ursula Kolkolo, Maureen Ewai and Emily Fajardo). See paper
by Peter Samuel (Samuel, 2014).
Also crucial in ensuring ESD is one's world view., as discussed in section 3. At present humanity's
ecological footprint far exceeds the Earth's productive capacity or carrying capacity. This is clearly
unsustainable. At present we are destroying our biodiversity at unprecedented rates. We are polluting our
environment as we know from green house gases (eg CO 2) with climate change and we are “chemicalising”
or “toxificating' our environment on a large scale by introducing new chemicals and new poisons (eg
pesticides) every day. Surely these raise moral issues, but it seems most of our political leaders and business
want to maintain 'business as usual' and are in 'denial'.
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Ecological Definitions of Sustainable Development
Sustainable development has many definitions – so what are some? My preferred ones are those
that infer the four pillars of : economic sustainability, environmental sustainability, social
sustainability and good governance . See Figure
Figure Ecologically Sustainable Development; the 3 E's and the good G.

The aim of Sustainable Development is to ensure the well-being of all present and future people and
of nature. This requires a holistic world view that brings together social, economic, environmental
and institutional and governance concerns to provide: Sustainable Development is therefore defined
variously as


'Development that meets the needs of present generations without compromising the ability of future
generations to meet their own needs' – Brundtland / WCED 1987.
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'Improving the quality of life whilst living within the carrying capacity of supporting ecosystems –
'IUCN,UNEP & WWF in Caring for the Earth' 1991.



Types of economic and social development which sustain the natural environment and promote
social equity’ - Diesendorf and Hamilton 1997.



‘… a process which aims to create an ecologically and economically sustainable and socially

equitable society.’ - Diesendorf and Hamilton 1997.

Our own PNG definition back in 1993 was:


Stretim nau bilong tumora or Hari ita hanamoa kerukeru totona -

(Environmental Science, UPNG & Policy Co-ordination and Monitoring
Committee, Department of Prime Minister and NEC, GoPNG , Waigani Seminar 1993).
So the literature is strewn with the terms 'sustainable development' and 'sustainability', and before
them the related terms of green development and eco-development (as discussed above) but too
seldom have they been given a clear and consistent meaning. Go back and read Section 2. and
earlier in Section4.
Environmentalists have the conviction that sustainable development is a concept that integrates
environmental issues into development planning, as in Caring for the Earth. In using such
terminology environmentalists have attempted to capture some of the vision and rhetoric of the
development debate, but often have little understanding of their context or complexity.
Environmentalist prescriptions for development therefore often show a 'disturbing naivete' as they
fail to consider treatment of political economy.(Adams, 2001). They fail to recognise that to bring
about sustainable or green or ecodevelopment requires a complete paradigm shift. This is discussed
now.

Sustainable Development is about Political Economy!
The sustainable development mainstream is reformist, a broadly neopopulist vision of the world
being allied with the call for a more technically sophisticated environmental management ( a
stewardship world view for some and a planetary management world view for others; and both
anthropocentric. These include consideration of better and more inclusive EIA and strategic
environmental assessment processes, other environmental management tools, systems thinking, use
of ISO 14000 series, life cycle analysis, use of GIS, better and even innovative conservation
strategies, market environmentalism, ecological modernisation, and the role of environmental
economics delivering sustainable development, but for many still within the current paradigm and
mainstream of 'brown development'. Many of these environmental management and decisionmaking tools are very important. But there is no paradigm shift. It is still brown development.
But there are more radical ideas about sustainable development, and moving forward with “green
development”, including changing people with ecocentric world views and sustainable ethics and an
Earth-centred world view. There are also supported by academics in ecology and environmental
science and ecological economics, and some in development studies; also in eco-socialism, deep
ecology and ecofeminism and green economics and the necessary linking of environmental thought
and concerns with political economy. Like Jeffrey Sachs does in his great master piece “Common
Wealth: economics for a crowded planet” (2009), when he looks at poverty and third world
development, and in his work on economic development, environmental sustainability, poverty
alleviation, debt cancellation and globalisation, and in helping to develop the Millennium
Development goals, he clearly states that we need to rethink and determine a new paradigm on
“environment and development” and “sustainable development”.
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This is the message we hear frequently from our own Minister Charles Abel here in PNG.
(discussed later).
In his very recent publication “The Age of Sustainable Development” Sachs (2015) in says
(modified)
We have entered a new era. Humans must attain sustainability as its highest priority and
radical changes are required

Robertson (2014) contrasts the approaches of neoclassical economics, environmental economics
and ecological economics.
(modified) The first assumes that the markets have an inherent, efficient logic subject to supply and
demand and that markets always choose the optimal alternative. It is often divided into the
macroeconomy (the whole economy) and the microeconomy (focus is on individual markets within
the economy). It also holds that economic growth can continue forever and fails to internalise
external costs (eg pollution or environmental assets or ecosystem services – the biological functions
that support life). If an economy runs short of a resource – eg, fossil fuels or clean air – then that
shortage will provide incentives to the market to innovate and that as a result
technology will be developed that can address any environmental challenge. It sees nature as a
supply depot and waste disposal service nested within the macroeconomy. Environmental
economics is a subset of neoclassical economics that has developed more recently, and considers
environmental values. It recognises that human welfare depends upon ecosystem services. It assigns
values to these environmental assets, to ecosystem services and pollution, so they can be
incorporated into markets. Economic instruments are also important. Theodore Panayotou, in his
book “Instruments of Change – Motivating and Financing Sustainable Development” lists many of
these economic tools (Panayoyou 1998). However environmental economics shares many
assumptions in common with conventional economics: it always assumes that people will prefer
more to less; and it is anthropocentric, seeking positive outcomes primarily for humans.
On the other hand ecological economics is a new branch of economics. In contrast to both the above
ecological economics sees the macroeconomy as a subsystem nested within the biosphere upon
which it depends. This field recognises that on a planet now filled with billions of humans,
economics and ecosystems are interconnected in important ways, and that it is unrealistic to focus
on either one to the exclusion of the other. Ecological economics merges the fields of ecology and
economics, applying natural laws, in particular the laws of thermodynamics, to the study of
economics. A key idea is the recognition that growth can not go on forever, that nature has
fundamental thresholds, and that there is no assurance that technological innovation can overcome
problems caused by overshooting these limits. Particularly we must recognise just that. By research,
science and technology and technological innovation, we must not promote brown growth or
perpetual growth. We must apply the “laws of ecological economics” and move toward green
growth and optimisation. Instead of perpetual growth, ecological economics works towards
optimisation: a steady state economy in dynamic equilibrium at an optimal scale. Here equitable
distribution is an important factor. Ecological economics is a key new discipline crucial to helping
us move to ecologically sustainable development. Together with “green economics” (see UN (2012)
and UNEP (2011) - it is so crucial that we embrace this field of ecological economics in our
planning for responsible sustainable development in PNG. It is a radical (and quite necessary)
approach. Outstanding introductions to Ecological Economics” are provided by Common and Sigrid
(2005), Constanza et al (2016), Daley And Farley (2010), and Odum and Odum (2001)
Sustainable development, sustainability and 'environment and development in practice' must also
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be linked (amongst others) with environmental degradation, climate change, biodiversity loss, risk,
the concepts and the environmental costs of development. The political economy of sustainability
need be considered for example in both the context of conservation and forest loss as in PNG; and
our continuing reliance on mineral and oil extraction which are both in the long term unsustainable.
The roles of education, science, technology and research are crucial. But we must couple what we
do with green economic principles and those of ecological economics. Just as Environmental
Science is multidisciplinary, so too is action – it is multidimensional and involves political and
social change.
The PNG new National Strategy for Responsible Sustainable Development adopts (I suggest) this
radical approach (in theory). This is outlined in both the document on Strategy (Department of
National Planning and Monitoring, 2014) The Strategy is a brilliant and exciting document. We
shall discuss this document later.
Many of the seeds sown in the 1960s and 70s globally have taken root, and both conservation and
environmentalism are two of them. And so too are ideas on sustainable development. The growth
of sustainable development ideas and ideologies have had an impact on the conscientiousness that
inform development thought and action. There is a new environmental awareness in development
which is evidence of a greening of a kind. To date with many it has been largely superficial, a thin
green layer painted onto existing policies and programmes. But many recognise the need for a new
paradigm, as do Minister Charles Abel (2014a, b) and the Department of National Planning and
Monitoring ( 2014a, b).
Charles Abel calls for green development as distinct from the old brown development. He calls it
“PNG leading the way [in a] development revolution. This challenge of a more profound change
lies ahead (Adams, 2001) Perhaps here in PNG we can take up that challenge.

More on what is Environmental or Ecological Sustainability
I think it appropriate to briefly define what is meant by the terms environmental and ecological
sustainability. The terms are often used synonymously by different practitioners of sustainable
development and by environmental scientists. I do so here as well. I prefer the term 'ecological',
many of my colleagues prefer 'environmental'. It does not really matter.
Environmental or Ecological Sustainability require the sustenance of a healthy and diverse
ecosystem on behalf of existing and future generations of humans and other species. To achieve this
we need to sustain biodiversity, ecological integrity, “natural capital” and social equity and
recognise ecological constraints and biological limitations.
To put it succinctly:
Environmental or Ecological sustainability is about principally about maintaining
ecosystem services and ecological integrity! And recognising Earth's limits and carrying capacity,
as the second conservation strategy states “sustainable development is improving the quality of
life whilst living within the carrying capacity of supporting ecosystems
'IUCN,UNEP & WWF in Caring for the Earth' 1991.

The concept of ecosystem services is crucial in ecology and environmental sciences. Ecosystems
provide us and all other life with a number of “ecosystem services”. Without these services
provided by ecosystems and the diverse species that make up these ecosystems we would be
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starving, gasping for clean air, and drowning in our own wastes and life itself would cease to exist.
These are shown diagramatically in Mowbray 2006, Figure 4.19 adapted from G. Tyler Miller 2004
13th edition Fig 4.34 page 92 and included here as Figure 2.
See Figure below on Ecosystem Services. Economists must value these and internalise these
“externalities”; up to now, most have not.
To ignore consideration of ecosystem services, not to internalise these values or assets of natural
capital is to invite unsustainability. Many of the problems we face in PNG and elsewhere in the
world represent clear ‘signs’ of unsustainability and all are connected. Everything is connected and
therefore any action by humans somewhere on Earth or in PNG effects other humans and the
environment some where else; ecological integrity is under threat.
Ecological integrity means “that ecosystems can maintain normal functions, such as absorption and
storage of solar energy, cycling of nutrients, maintaining the local microclimate, maintaining
predator-prey or plant-herbivore interactions and that biodiversity is maintained; “ecosystem
services are sustained”.
.
So we say a society is environmentally or ecologically sustainable or living sustainably is when it:
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conserves life-support systems, and supports ecosystem services;
conserves biological diversity;
ensures that all uses of renewable resources ...are sustainable;
minimises the depletion of of non-renewable resources and supporting ecosystems.
keeps (its ecological footprint) within the Earth’s carrying capacity; recognise ecological
constraints and biological limitations of supporting ecosystems

Figure Ecosystem Services = services for all nature, of which humans are a part.
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The idea of ecological constraints and biological limitations is counter to the idea pushed by
conventional economists and politicians who incessantly laud economic growth as if our natural
resources are endless and infinite, without limits, which of course is quite wrong. Conventional
economists have a very questionable theoretical base concerning economic growth. It is totally
based on a very false assumption. Even school children learn in Biology or Geography or
Environmental Studies that populations can not keep growing indefinitely, nor can one animal's use
of its resources and that species have ecological niches and outside that they will have to adapt or
perish. Yet our political and business leaders ignore or deny 'basic science”. They accept as
acceptable assumptions that are indeed “ecological absurdities!
Economists must also value these ecological services, though they have intrinsic value as well.
They must ensure full costing where they must internalise these “externalities”.
What neo-classical economists and their allies propose of ever increasing consumption and
population growth together with their world view is one of the main causes of unsustainability. Our
environment has limits!! Only by recognising this can we have sustainability. I might add that to be
ecologically sustainable the society must have an ecocentric world view and must respect all life –
the old view of the early conservationists.
Another important ecological concept associated with ESD and ecological sustainability is that of
the 'ecological footprint”. To live sustainably our ecological footprint must be less than our
biological carrying capacity.
One way we can measure our environmental impact is by the size of the footprint we leave on the
Earth.
If the ecological footprint exceeds the area available, then lifestyles are unsustainable.
“We should strive to live more lightly on Earth”.

See Box below.
Environmental or ecological sustainability requires living within the regenerative and absorptive
capacity of the planet. The liquidation of our ecological assets is called overshoot and is not
sustainable. Right now humanity's combined ecological footprint is overshooting the Earth's natural
resources by more than 30% and is not sustainable. Many countries of the world have an ecological
footprint far greater than they can sustain, for example USA and Australia. Big changes must
happen in these countries. If they do not reduce their ecological footprints significantly we shall all
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suffer, or our children will. Even PNG’s overall ecological footprint is over capacity and is
unsustainable, those of the wealthy PNGians are certainly unsustainable. PNG must learn to live
within its own biological capacity or carrying capacity and maintain an ecological footprint which is
sustainable. At the same time it must move toward equity!
Note that PNG is about world average but above the sustainability level.
Two very important lessons we can learn from determining the ecological footprint of nations are:
1, Over-developed nations MUST de-develop, that is they must reduce significantly their over-all
footprints from their over-consumption of resources and must people reduce their average footprint
per capita. They must also reduce their pollution and greenhouse gas emissions because all these
also contribute to their high ecological footprint levels and due to their affluence and effluence.
Their ecological footprints are well above their carrying capacity or bio-capacity. The life styles of
such countries and many peoples in these countries are unsustainable.
2. Developing counties with low to medium ecological footprints countries can NOT aspire to the
so called 'prosperity' ( or greed) of these affluent and effluent countries because the World could not
cope with so many countries with excess ecological footprints. Mahatma Gandi many years ago
stated 'that the World could not cope if every Indian lived like the average American'. Yet today
counties like China and India and Brazil aspire to do just this!!
Accordingly
Papua New Guineans must NOT aspire to live like most Australians. Most Australian ought to live
more simply. Presently its life style is grossly unsustainable. Australia needs to de-develop.
Papua New Guineans need to aspire to a lifestyle for all - of sufficiency , where all get basic needs
so to be “smart, well, wise, healthy and happy whilst maintaining cultural diversity and spirituality
and with a sustaining environment” (to quote the “New Vision 2050”). We must not aspire to
“prosperity” as per average Australian which is unsustainable. We need to aspire to our own “PNG
Vision” of “well-being” for All Papua New Guineans!!.
Papua New Guinea needs urgently to reduce its population growth rate because with lesser people,
then more people can meet their needs (Gould 2015). PNG has a bold population policy with these
objectives, as per Department of National Planning and Monitoring (2015) “ National Population
Policy 2015-2024. Volume 1 – Policy Statement. “Promoting a Viable Population and Environment
within the Paradigm of Responsible Sustainable Development.”

The Earth has biological limits / ecological constraints
At present humans’ ecological footprint exceeds the Earth's carrying capacity by 1.5-1.7 times; by 2050 by
2 times – we NOW consume 1.7 Earths. This is clearly UNSUSTAINABLE due to economic growth and
too many people and too much consumption. The idea of continuous (so called sustainable) economic
growth is based on a false assumption , in fact on 'ecological absurdities'. This is what environmental
scientists and ecologists have been saying for years!!
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“In overdeveloped countries peoples must live more simply so others in developing countries
can simply live”;
so over-developed countries must of necessity DE-DEVELOP>

Box Ecological Footprint
Ecological Footprint- is the amount of biologically productive land and water to provide people in a
country or area with an infinite supply of renewable resources and to absorb and recycle the wastes and
pollution produced by such resource use (use of nonrenewable resources also contributes to environmental
impacts). The per capita ecological footprint is the average ecological footprint of an individual in a
country or area. It is expressed as hectares per person (ha/person). Examples include USA 9.6; Australia
7.8; Japan 4.8; European Union 4.7; Netherlands 3.8; Papua New Guinea 2.2; China 1.6; India 0.8;
Bangladesh 0.6 . World 2.7 . Global carrying capacity 1.8.
It can also be expressed as total ecological footprint expressed in ha. Include USA 3 billion; Netherlands
62 million; India 880 million. The Ecological Footprint is a resource accounting tool that helps countries
understand their ecological balance sheet and gives them the data necessary to manage their resources and
secure their future.
Go to website
http://www.footprintnetwork.org/en/index.php/GFN/page/footprint_for_nations/
In today's world, where humanity is already exceeding planetary limits, ecological assets are becoming
more critical. In fact in 2008 humanity's total or global ecological footprint was at least 30% higher than
the Earth's biological capacity and is projected to be twice the planet's biological capacity by around 2035.
By then we will need two Earths to survive. This is not possible Today it is probably 1.5-1.7 the Earth's
bio-capacity – that is on today's Earth we clearly are living unsustainably. . As we are living beyond
the Earth's biological capacity with human population and per capita resource consumption and pollution
still growing (eg causing eg global warming) we are obviously living unsustainably. This can not continue.
See http://www.footprintnetwork.org/en/index.php/GFN/page/world_footprint/
This concept shows clearly the interlinkages between population, resource consumption and pollution.
They can not be treated separately. To estimate your own ecological footprint go to
http://www.myfootprint.org/

5. Ecological and Economic Sustainability = Strong and Weak
Sustainability
Earlier in this paper I noted that different people define sustainable development and the concept of
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sustainability differently. Sustainability means different things to different people. We talk about
strong and weak sustainability. Further I continually suggest that we can only solve the
environmental and sustainability crises by adopting strong sustainability. Adopting weak
sustainability solutions will only exacerbate the already our present day unsustainabilities. It is
important therefore then to understand what economists generally mean by sustainability and what
ecologists mean by sustainability.
To distinguish the two we need first introduce some terms used by economists. This is taken from
Mowbray (2006). See Figure and See Box below for the definition of terms.
Economics describe all the wealth used to produce other wealth as capital stock or total capital. It is
the sum total of natural capital (environmental or ecological assets including that which can be
exploited for economic activity), man-made capital and physical capital (buildings, machines,
roads, factories, bridges …), human capital (knowledge, skills) and social capital (cultural assets,
social networks eg wantok system ). Most capital can be substituted for or transformed into
another. However there are some forms of natural capital that have no ready substitutes, cannot be
replaced, and make a unique and crucial contribution to present and future well-being both for
people and their environment. They provide amenity and life support to humans and all other living
things. This is termed critical capital. For a brief definition of terms see Box 2 below the equation.
For sustainability the aggregate stock of capital should not decline.

Figure Economic and Ecological Sustainability
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We can distinguish different types of sustainability. These are weak sustainability and strong
sustainability.
Weak sustainability.
The value of the total capital or capital stock should not decline. Individual components of the
aggregate could decline in value as long as other components were increased in value (normally
through investment) sufficient to leave the aggregate value unchanged. Weak sustainability equates
to a sort of economic sustainability where the emphasis is on the allocation of resources and levels
of consumption, and the financial value is a key element. The costs of attainment of weak
sustainability (financial or otherwise) are important and typically based on a cost benefit analysis
with trade-offs between environmental and economic and social benefits.
Strong sustainability.
The value of the remaining stock of natural capital should not decrease. This definition places
special emphasis on preserving natural capital (as opposed to total capital) under the assumption
that natural and physical capital offer limited substitution possibilities.
Box Economic terms defined
total capital or capital stock

wealth used to produce other wealth, or sum of all types
of capital as listed below

natural capital

The environment including both resources and ecological
processes, ie environmental or ecological assets
including that which can be exploited for economic
activity, and that which can’t.

man-made capital and physical capital

What humans makes eg buildings, machines, roads,
factories, bridges

human capital

What humans make of themselves eg improved
knowledge, skills etc.

social capital

What binds humans together eg cultural assets, social
networks eg wantok system

critical capital (difficult to determine)

Forms of natural capital that have no ready substitutes,
cannot be replaced, and make a unique and crucial
contribution to present and future well-being both for
people and their environment. They provide amenity and
life support to humans and all other living things.
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Little consideration is given to the financial or other costs of attaining sustainability. It equates to
what some call ecological sustainability and the focus is primarily on the environment with
emphasis being on biodiversity and environmental quality. Ecological sustainability is about
maintaining ecological integrity! (as mentioned). It also recognise the intrinsic value of Nature and
all its life-sustaining processes. A key focus is on environmental sustainability
where physical flows of physical resources should be maintained, not merely the value of the
aggregate eg maintaining a sustainable yield (eg fish catch) or preserving the ecological / biological
services and functions, eg biodiversity services of a mangrove or a wetland.
The concept of sustainability is important for a number of reasons: Firstly if the ecological
footprint exceeds the area available, then our lifestyles become unsustainable. If a population
exceeds the carrying capacity, then that population size and life style can not be sustained. If
biodiversity is greatly reduced and ecological integrity threatened then again our lifestyles are
unsustainable. As stated earlier, many of the problems we face in both PNG and globally are
problems of 'unsustainability'. Moreover things of intrinsic worth ought not be used up or
substituted.
Environmental scientists stress the importance of strong sustainability, aptly termed ecological
or environmental sustainability ( Chiras, 2015; Common and Stagl, 2005; Constanza 2015, Daley &
Farley, 2010; Miller, 2015; Mowbray 2006, 2014a ; Odum and Odum , 2001, 2008; Washington.
2015)) . Economists prefer weak sustainability, termed economic sustainability. The important
difference is that parts of natural capital, termed critical capital, must be maintained and can not be
replaced by other forms of capital , even though total capital stock may be sustained. Important
ecological limits or constraints are put on economic activity to avoid damaging critical capital. This
is a consequence of the concept of ecological integrity. This is a crucial difference between
environmental scientists and economists in their use and understanding of the term 'sustainability'.
Note that in this paper I have not attempted to define precisely what is meant by the term “economic
sustainability” , though I have demonstrated how it differs from how an environmental scientist
would define it; nor have I attempted to define “social sustainability” We need to try to
define both economic and social sustainability accurately and their important ingredients. We also
need to know how we might measure both. We also need study the concept of good governance or
institutional sustainability. Many environmental scientists actually treat good governance as a key
ingredient of social sustainability. We treat it as a separate pillar or dimension because of its
extreme importance. Without it the three other pillars will never happen.
Note also that in this explanation of strong and weak sustainability I have used the terms used by
economists: total capital, natural capital, man-made and physical capital, human capital, social
capital. All these terms are extremely anthropocentric. Ecologists rarely if ever talk of 'natural
capital'.
In the new paradigm of strong sustainability, our economy will be based on green economics and
the principles of ecological economics , social well-being, ecological justice and ecological
sustainability. All living things and our environment will be cared for and future generations will
have a future!!

The new economy will be based on a genuine vision of life's ultimate meaning and purpose –
an economy that does not cut us off from Nature and community but fosters true human
potential, fulfilment and happiness.
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Jimgmi Thinley, 2014)

6. So What is Sustainability?

Searching for a definition of “sustainability”
We are the first generation with tools to understand the Earth and changes caused by humans and the
last generation with the opportunity to do something positive about it.
modified from quote by Peter Vitousek et al (1997) used by Haydn Washington

We want a future that is not only sustainable but also desirable.
quote from Robert Constanza, from Haydn Washington

If we all lived sustainably, then everybody on earth and other living things now and into the future could
live like this forever.
Modified quote from Bill Grant

The word sustainability is derived from the Latin sustinere (tenere, to hold; sus, up). Sustainability
is about 'systems that must be able to be maintained in the long term'. However, whilst there are
popular understandings about what sustainability means, a single definition is elusive because it has
many dimensions that mean different things to different people. Furthermore the the notion of
sustainability is underpinned by ethics and values but based on scientific knowledge and ecological
wisdom. Here webuild on from what I discussed in section 2.

SUSTAINABILITY
Sustainability is made up of ecological, social and economic sustainability, so that it means solving
the environmental crisis and the entwined social and economic crises.
Sustainability ensures the sustenance of healthy and diverse ecosystems for existing and future
generations of humans and other species. To achieve this we need to recognise biological
limitations and ecological constraints and that physical growth can not be endless; so we need to
maintain biodiversity, ecological integrity, “natural capital”, ecosystem services and ecological
integrity. At the same time we need both ecological and social justice and we need to consider
economic well-being and social equity issues (both intragenerational and intergeneration equity).
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We must now move into the “Sustainability Revolution”. The future of all Nature and our Earth
depends upon it.
Hence it is crucial that we understand clearly what 'sustainability means' and what it requires. We
must work towards strong sustainability solutions.
Because it is difficult to define sustainability in a multitude of circumstances and environments, I
first spend a little time stating what it is (Section 6), and is NOT (Section 7).

Sustainability IS a process that (26 points)
1. is about a new paradigm (world view) for all living things, including humans;
2. is a global ecological and societal system that persists forever;
3. is something we must be able to measure so we know how we are doing and where we are
going;
4. represents a new way of life and approach to social and economic activities for all societies,
rich and poor, which is compatible with the preservation and sustenance of the
environment;
5. recognises the inherit rights for all life to live in healthy and sustainable environments ; is
about ecological justice;
6. recognises that all species live within biological limitations or ecological niches and also
recognises the ecological limits of the Earth, or its biocapacity;
7. refers to maintaining ecosystems and existing species so that they may coexist; this
involves the necessity of humans adjusting their lifestyles and reducing their ecological
footprints to ensure the resilience and sustainability of ecosystems and all species;
8. is the protection of ecosystems so as to support human society with equitable access to
natural resources forever;
9. is about ecological wisdom;
10. is about returning in part to the old world view that our ancestors understood and
indigenous cultures in many places still do;
11. acknowledges that the wisdom of the elders in most societies was a way of life that was
sustainable;
12. is about strong sustainability not weak sustainability and is not about 'business as usual
solutions';
13. ensures all humans equally share the earth's resources using them sustainably;‘and asserts
that society should aim to share natural capital on the understanding that we keep it in trust
for future generations’;
14. necessitates a fundamental change in education systems about the science and history of life
on earth; and of evolutionary processes; and the impact of humans ,as one species, on all
other species and ecosystems and how we can minimise this;
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15. leads to social justice and human well-being where ecological, social , economic and
institutional sustainability aspects are prioritised;.
16. integrates environmental, economic and social aspects into decision-making with
institutional sustainability and good governance;
17. necessitates that “Corporate Environmental or Social Responsibility” is obligatory adding
value to sustainability definition and practices; whether it is in big or small enterprises in
the towns or in remotest jungle of PNG or in the five star corporate offices in Port Moresby
( or Melbourne ).Comes with it is compliances, not just office book compliance but actual
seeing , measuring and recording data of sustainability impacts.
18. involves improved valuation, pricing and incentive mechanisms so as to ensure that
environmental factors are CENTRAL in the valuation of assets and services ; and
recognises that natural capital can not be transformed into other forms of capital - for
example - biodiversity should be valued for itself (intrinsic value) , while ecosystem
services are critical for society's existence; We do not know is ‘critical’ natural capital, we
don’t know keystone species and hence don’t know what is necessary. Natural capital is an
anthropocentric term ...eg maintaining ecosystem services for society . We need be
ecocentric. Hence why we need to protect ALL natural capital
19. where in decision-making the precautionary principle needs to be rigorously applied ; this is
important to minimise negative and unacceptable risks (it is often only tokenly applied
today);
20. where actions should reflect risk and uncertainty based on the precautionary, polluter- and
user-pays principle, intergenerational equity, intra-generational equity, free prior and
informed consent and helping (involuntary) risk-bearers to participate in decisions as well
as risk-takers;
21. recognises that economic sustainability requires we abandon the fundamentally
unsustainable endless growth economy and move to an ecological economics based on the
Earth’s limits, arguably a steady state economy.
22. is an obligation to conduct ourselves so that we leave to the future the option or the capacity
to live in a sustaining environment . We need conduct ourselves in a manner to heal the
world we have damaged to give future generations the greatest well being we can. This is
both an ethical and realist viewpoint;
23. is where humans adopt a healing role within ecosystems – and particularly humaninfluence ecosystems such as farmland and urban areas – is to undo previous damage and
build the sustainable carrying and assimilative capacities of systems. For example –
rebuilding depleted soils so they are more productive and perform a wider range of
‘ecological services’ such as carbon storage, storm water run off absorption or waste water
‘filtering’;
24. must be more than an is the optimal balance of natural, economic, and social systems over
time;; because we can not trade off ecosystem services for social or economic reasons – if
we do we adopt a ‘weak sustainability’ approach
25. involves economic sustainability as being based on ecological economics involving either a
steady state economy involving degrowth or de-development of the developed or
overdeveloped world or a green economy in the developing countries, which is only
temporarily pro growth , and recognises the need for reduced population growth.. This is
to improve well-being in developing countries. In other words some further growth there
may be necessary for social justice reasons but with strict environmental safeguards in
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place. This has to be strictly temporary however and degrowth then must occur within the
overall framework of a steady state economy (SSE.)
26. provides us with ecological justice and transforms our ethics, values and world view

7. What is Unsustainability?
Some people say there is no such thing as 'sustainability', only 'unsustainability' (or nonsustainability) This is partially true. It is far easier to define unsustainability (eg = does not persist )
but we must try to understand how to move toward sustainability, hence we need to understand
what it may mean and be in many different circumstances, hence we need to have a clear and
relatively precise definition of both unsustainability as well as sustainability.; and understand the
context.

NON- SUSTAINABILITY OR UNSUSTAINABILITY
We must recognise that humanity has exceeded ecological limits. We are no longer living with in
the bio-capacity of Earth’s ecosystems; We are presently living off 1.5 to 1.7 Earth's. This means
we using our natural capital, making it more difficult to sustain the needs of future generations. The
ecological footprint per capita of high income countries remain about five times more than that of
low-income countries. By 2050 it is estimated we will be living off two Earths. We are living
unsustainably.
Consequently sustainability must be about repairing the Earth as well as seeking a better society in
balance with nature.
The endless growth economy is one key driver of unsustainability so it must be changed.

Unsustainability is (14 points)
1
.
a consequence of the endless growth economy, overpopulation, overconsumption and a
world view based on the dominance of humans and a lack of ecocentric ethical values;
2.
a consequence of a planetary management world view.
3.
A consequence of a stewardship world view that fails to recognise the root causes of
unsustainability, and opts for 'business as usual solutions'.
4.
a consequence of our anthropocentrism and techno-centrism and our ecological ignorance;
5.
a consequence of denial of the problems we are causing, our apathy, and our despair; it is a
consequence of our refusal to accept that problems that must be addressed now;
6.
a consequence of weak sustainability and 'business as usual' approaches to solving difficult
economic, social and environmental problems;
7.
a cause of inequality and poverty amongst people and nations and a threat to future
generations;
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8.
a result of the many of the problems we face in the world today and all are connected;
9.
a result of present forms of agriculture, fisheries, forestry ; and the degradation of Earth's
ecosystems and disruption of the ecosystem services that sustain all living things;
1
0.
a consequence of our dependence on non-renewable resources for energy; such are
exhaustible and polluting eg fossil fuels;
1
1
.
a consequence of our refusal to use more renewable energy as it is obtained from
sources that are inexhaustible Renewable energy sources include wind, solar, biomass,
geothermal and hydro, all of which occur naturally. Renewable energy, generally speaking,
is clean energy and non-polluting
1
2.

the criterion for necessary political intervention now;

1
3.
the result of very poor political leadership in most nations; and an unwillingness for
leaders to be bold; and stand up 'for what really matters'
1
4.
ought be addressed by both value based and scientific approaches; and strong
sustainability solutions.

8. DEFINITIONS OF SUSTAINABILITY
Some definitions from Academia
In teaching I have used many definitions of sustainability based on Brundtland (1986), World
Conservation Strategy “Caring for the Future, 1990) and those derived by Diesendorf and
Hamiltion” (1997). All given above. I have modified these to give the following:
These are commonly used definitions we give to students in Environmental Science (though may
vary in choice of words):
Sustainability

 is the“ ability of Earth's various systems , including human cultural systems and economics,
to survive and adapt to changing environmental conditions indefinitely”.

(from G.Tyler Miller 2015 Living in the Environment 18th edition; main Environmental Science text of all
time!!)
(both anthropocentric and ecocentric – includes biodiversity and ecosystem services)



is a pattern of development that improves the total quality of life of all peoples, and respects
other forms of life in a way that maintains the ecological processes on which all life
depends..and living within the carrying capacity of supporting ecosystems.
(modified from Environment Australia, 1996 and WWF Caring for the Earth ; The World Conservation
Strategy., 1990) - both anthropocentric and ecocentric)
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 Is a process that leads to social equity and human well-being where ecological, social,
economic and institutional aspects are prioritised.

(anthropocentric: derived from Diesendorf and Hamilton)

 require and ecological components that ensure the sustenance of a healthy and diverse

ecosystem on behalf of existing and future generations of humans and other species. To
achieve this we need to sustain biodiversity, ecological integrity, “natural capital” and social
equity and recognise ecological constraints and biological limitations.

- (both anthropocentric and ecocentric ; my own)

However in discussion (both in groups and with individuals), persons said to me that these
definitions are too academic and not easily understood by the lay person. Accordingly after 10
iterations the following two alternative but similar definitions were derived. They are as follows:

First definition = definition 1
( give two brief phrases followed by 6 dot points)

Common Language Definition:
Sustainability is the type of system that survives or persists forever , eg ecological
or ecosystem, or a society
ESD Definition:
Sustainability refers to the ability of ecosystems, or a society or any such
ongoing system to continue functioning and persist into the indefinite future.
ELABORATION
Sustainability
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is a way of life and approach to environmental, social and economic activities for all societies,
now rich and poor, which is compatible with ensuring maintaining an environment suitable
for all living things now and for ever.



is a commitment to ecocentric values or an Earth-centred world view and to the continual
coexistence of humans with other living things on Earth;



is where the ecological processes on which all life depends are maintained, and is where
humans live within the carrying capacity of supporting ecosystems; and work to restore and
enhance degraded ecosystems;



Is about matching wants and needs such that humans minimise our ecological footprint by
changing our ways so we do not in future exceed the Earth's biocapacity;



also is about ensuring the well being, social equity, economic well-being for all peoples and
ecological justice for nature as well as social justice for people;



and constraints on human impact preclude endless growth of human populations and material
consumption and destructive technologies.

By David Mowbray ESG UPNG and . NSW Greens (June, 2015)

Second definition = definition 2
( give one brief phrase followed by 6 dot points)

Sustainability refers to the ability of the Earth’s current ecosystems, of
which humans are a part, to persist into the indefinite future.
ELABORATION
Sustainability



necessitates people being ecologically aware and living within the carrying capacity of
supporting ecosystems;







requires the ecological processes on which all life depends being maintained;
confines the wants and needs of humans to the bio-capacity of Earth’s ecosystems;
commits humans to valuing the continued existence of all other living species;
ensures the well being, social equality, and economic equality of all people on Earth;
maintains the Earth’s resources during the energy flows and transformations in ecosystems,
including those involved in human consumption and use of resources.

By Ron Martin ACER ( May 2015)

9. SITUATION IN PAPUA NEW GUINEA TODAY

A view from an enlightened PNG Government Minister, Hon Charles Abel,
Minister for National Planning and Monitoring,
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From Charles Abel, The Strategy (2014), pages 9-10
“When we look at the world we see an obvious rise in consciousness and concern about
the impact of the human footprint on the planet. The incidences of global warming and
climate change has alerted us to something that we already knew but tried to ignore – that
the world is finite and can not sustain endless growth. We see a shift in the value placed
on the natural environment and a renewed emphasis on sustainable and responsible
development. A physical examination of ourselves as a nation finds a country blessed with
natural endowments and a relatively small although rapidly growing population.
We need to step back from the prevailing landscape and question the underlying paradigm
and value system that is driving it. It is an oversimplification but a truth that the current
development process is driven very much by a value system based on individual interest
and rights, the accumulation of wealth for self, more and bigger is better. It is predicated
that an open market system will best allocate resources and drive development, that
endless growth is a pre-requisite for 'development'.
If we examine our Constitution we find a reference to PNG ways – a reference to the ways
of our forefathers. This is a reference to a culture based on the shearing of wealth,
community well-being rather than individual well-being and spiritual oneness with
nature. Similar values are at the heart of the Christian religion. This should help to lead
the way back to a new paradigm.

AND our framework AT UPNG and for the PNG's National Strategy for Responsible
Sustainable Development (RSD) is given below (derived by Chalapan Kaluwin):
This model reflects what we have been teaching in Environmental Science here at UPNG for 20
years. There are four crucial pillars or dimensions of both sustainability and sustainable
development: ecological or environmental, social. economic and institutional or governance.
The last is necessary as the instruments or mechanisms needed to ensure the sustainability of
the other three dimensions; without it there would be no sustainability. Some place the
institutional or governance pillar within the social. However we keep it separate because we
recognise its extreme importance.

A Back ground to PNG today
If Papua New Guinea is to develop effective strategies to convert the resource boom into
sustainable development we must first understand what sustainable development and sustainability
are and then be able to develop strategies to plan and implement sustainable development and
sustainability strategies. We must also be able to measure indicators of development or human wellbeing or sustainability so we know where we are and can get an understanding of how well we are
going, and have an idea of where we want to go; we must also be able to measure how well we are
going as we move along that road.
The fourth national goal and directive principle is about natural resources and environment,
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Papua New Guinea's natural resources and environment should be conserved and
used for the collective benefit of all and should be replenished for future generations,
We accordingly call for:
1.
wise use to be made of our natural resources and the environment in and on the land
or seabed, in the sea, under the land, and in the air, in the interests of our development and in
trust for future generations;
2.
the conservation and replenishment, for the benefit of ourselves and posterity, of the
environment and its sacred, scenic and historic qualities; and
3.
all necessary steps to be taken to give adequate protection to all our valued birds,
animals, fish, insects, plants and trees.
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At independence , PNG's founding fathers had the foresight to enshrine environmental and
sustainability concerns into our national constitution. But we still rely too heavily on unsustainable
extraction of non-renewable resources. They provide capital for presumed present needs but can
not be sustained indefinitely. And the benefits to date are not being adequately sustained. We need
diversify into sustainable agriculture, forestry, fisheries and conservation and green and clean
industries. We also need to be able to measure sustainability in these sectors. We need to move
from brown development to green development using a new paradigm.
At the present PNG' s economy is growing rapidly as is its population (Department of National
Planning and Monitoring 2015b) . PNG is bearing the 'benefits' of large scale oil exportation. The
present government claims from this necessary infrastructure will be built and education and health
services will extend to all Papua New Guineans. The Prime Minister has recently stated that the
present government is putting record amounts of money into the districts' infrastructure
improvements and developments especially into new roads, new bridges and into road
improvements. But big problems still remain it developing the capacity to sustain such promises.
The Prime Minister has endorsed PNG's National Strategy for Responsible Sustainable
Development (RSD) (Department of National Planning and Monitoring 2015a) .Unfortunately this
noble strategy is not yet bearing fruition as moneys from oil for example are often squandered and
corruption remains very common or by higher priorities are given for example to developments in
Port Moresby. The people in the provinces are not seeing the fruits. People see much happening in
Port Moresby but see no significant changes in their own lifestyles despite huge macro-economic
gains by the country. Infrastructure development at the moment focuses on Port Moresby, with
inadequate elsewhere. Maintenance of present infrastructure is a real problem partly due to
inadequate resources and people to effect it, and partly due to fact the PNG is prone to frequent
natural disasters (eg floods a, earthquakes and landslides). All children 'can ' now go to schools but
their are insufficient teachers and schools and school buildings are dilapidated or otherwise
inadequate. Health services ought reach all peoples but does not, often basic medicines are
unavailable and few doctors live in the provinces . Eg Papua New Guinea (PNG) is in the midst of
a major TB epidemic with a high burden of drug-resistant TB (DR-TB) identified in a number of
provinces.
Few people benefit from the formal economy. Although Papua New Guinea is known as a
resource-rich country, 85 percent of the population depends on the informal economy for a living.
(from PAPUA NEW GUINEA: Informal Economy Ensures Equitable Development By Catherine Wilson, Jan 24
2012 (IPS) )-

The need for a grassroots-led economic enterprises to aid equitable and sustainable development is
nationally recognised, but awaits better governance, infrastructure and facilities. Meanwhile, the
majority of PNG’s population of 7 million people practice subsistence agriculture or fisheries in
rural communities, many in locations remote from road and transport networks and public service
delivery. More than half of all income sources, including fresh food production, are part of the
informal economy. The informal economy has expanded with the doubling of the population in one
generation, while 37 percent remain below the poverty line. Further factors include the decline of
the statutory minimum wage, and the kina, the national currency, in the 1990s, which has raised
prices of imports. Agriculture accounts for 32.2 percent of PNG’s gross domestic product, while
industry contributes 35.7 percent. But revenue from the minerals and resources industry, which has
contributed to rising national growth over the last half decade, has failed to generate economic
benefits or public services for most people. In 2011 the National Informal Economy Policy was
launched to promote “the informal economy as the ‘grassroots expression’ of the private sector and
a partner in the formal economic system of Papua New Guinea.”The policy advocates growth of
46

and greater civil participation in the informal economy, regardless of gender, urban or rural
location, and ultimately socio-economic inclusion for all involved. Strategies to empower workers
include an enabling regulatory environment, financial inclusion through microfinance and provision
of improved infrastructure, facilities, education and training, social protection and political
representation. Thus, it is hoped to link “the economies of rural and urban areas and to reduce interregional, as well as inter-personal, income inequalities.” The size and resilience of the informal
agricultural economy is testament to the initiative and creativity of people and communities at the
grassroots, but putting in place promised state reforms is vital to its development and long term
future.

PNG Problems and Blocks on Sustainable Development
Despite a commitment to sustainable development, over the years PNG has made many
mistakes by doing things inconsistent with that commitment to sustainable development (refer
to David Mowbray, 2014 paper 2)
These include (13 examples)
1. Emphasis on Economic Growth at expense of HDI and eight Millennium Development
Goals (none likely to be achieved by end of 2015) and other more useful sustainability
indicators – see table and graph below) .
2. Fast-Tracking Developments (temporarily “suspended” in 2010 Environmental legislation;
now re-cindered).
3. DEC's withdrawal from supporting Conservation and Protected Areas ( now re-entering in
2015)
4. Special Agricultural and Business leases (corruption- an excuse for logging; and still going
15 months after Prime Minister promised to suspend them )
5. Lack of Enforcement of Environment legislation (eg Environment Act - in my area of
chemical and pesticide management ; no prosecutions ever!!).
6. Lack of peace and security within the country.
7. Too high population growth rate (although being positively addressed by Government :
Department of National Planning and Monitoring 2015; Gould, W.T.S 2015)
8. Wide spread corruption through all levels of government; The 2012 Transparency
International Corruption Perceptions Index rated Papua New Guinea 2.5 on a scale of 0
(highly corrupt) to 10 (very clean). This ranked it 150th out of 176 countries, tied
with Eritrea, Guinea-Bissau, and Paraguay, where the lower the ranking indicates higher
levels of corruption
9. Lack of human and other resources by implementing agency (CEPA, DNPM, Health,
Education)
10. Inadequate education and training and awareness on sustainability indicators ( now partially
addressed by new Bachelor of Sustainable Development Degree at UPNG) But need to get
message out on the National Strategy for Responsible Sustainable Development (RSD)
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11. Lack of adequate Public Involvement and access to information and public participation in
decision-making processes; and lack of transparency in decision making both by
government and businesses and industry.
12. Lack of Political Groupings or Parties with Specific and Clear Platforms (both May
2002/2009 , 2008 ; and Jackson and Bhathal, 2013) discuss the problems of small political
parties, like the PNG Greens, taking root in PNG or of parties with an environmental focus.
The exception now in PNG is the small PNG Greens Party that has recently been activated
(but has no members in Parliament; see its new website at www.pnggreensparty.org.pg )
13. Language problems for non-English speakers as most Papua New Guineans speak mainly
Tok Pisin or some of the 850 odd other language groups
PNG Human Development Index

Denial, apathy and feelings of powerless, insignificance and despair all hinder
progress towards sustainability. Many examples can show that individuals can be
truly powerful in changing unsustainability
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Pubicising examples and models of sustainable
PNG offers inspiration and practical examples
communities, business and government in PNG
problems as listed above and so help in building a
our country.

actions from around
of ways individuals,
can overcome these
sustainable future for

Further barriers to implementing sustainability and sustainable development are given by (from
Haydn Washington 2015b):

Also:
Feelings of inadequacy are often offset by the accumulation of material possessions. Over
consumption and greed are key factors in the decline of the environment and
unsustainability.
Unsustainable economic systems and governments that support them are major barriers to
sustainable development
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One of my former student , Monica Muye and now an activist in PNG put it this way:
My view of sustainability[ is that it entails: “moral responsibilities towards life support
systems for my health and well being ..and for future generations”.
I value this because sustainability is about the state of our ecosystem. If air, water,
soil and plants and animals are polluted, we become sick and where do we go for
medication, the supply source (ecosystem) is also polluted and is dying!!!!!!
PNG is not doing or progressing [as it should ] since Independence 40 years now, [ we have
many problems in development ; in some areas regressing since independence. [We face
many barriers].
Why are too many cancers, TBs, Heart diseases, Brain diseases etc.. because nature
providences are not valued any more… Why are so many gender based violence …
there is no moral values and obligations towards life and ecosystems ..the list is endless.

10 THE PNG WAY FORWARD TO RESPONSIBLE
SUSTAINABLE DEVELOPMENT
Vision 2050 and National Strategy of Responsible Sustainable Development.
PNG has two key documents: Vision 2050 (GoPNG 2009) and National Strategy of Responsible
Sustainable Development (Department of National Planning and Monitoring , 2014). It has a PNG
Long Term Plan 2010-2030. But this needs be changed . It now needs an Action Plan for
Sustainability to ensure success.
The problems and government actions inconsistent with a sustainable development strategy are
recognized clearly by Minister Abel and his staff. They suggest a 'new PNG way' or 'development
revolution' and commitment to the new paradigm of green development. This is spelled out in the
documents produced by Minister Charles Abel and in the new National Strategy for Responsible
Sustainable Development (RSD) , called the “Strategy” (Abel, 2014a, 2014 b: Department of
National Planning and Monitoring, 2014).
As well as these two key documents: Vision 2050 and National Strategy of Responsible Sustainable
Development, PNG has a PNG Long Term Plan 2010-2030. But this needs be changed to conform
with RSD.. It now needs an Action Plan for Sustainability to ensure success.
In 2009 Vision 2050 set out a road map for what was termed a visionary development strategy.
“We will be a Smart, Wise, Fair, Healthy and Happy Society by 2050”. (Department of National
Planning and Monitoring, 2009; Sinabare, 2014) It was an aspirational statement.
Vision 2050 was introduced in 2009. It is an aspirational document. It provides Papua New Guinea
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with a road map forward. Its objectives are spelt out in the iconic statement below; though this
needs to be altered to conform to the objectives of sustainability and sustainable development.
Another objective is that be 2050 Papua New Guinea will be in the top 50 countries in the world in
our Human Development Index (HDI). Musawe Sinebare (2015) has just published a thorough and
provocative critique and information document on Vision 2050. He states on the back cover
“Great nations are built on the framework of visionary plans. Papua New Guinea is poised
to be a nation envied. For this purpose, the Government has envisaged the creation of a new
society by 2050 which is expected to be smart, wise, fair, healthy, happy. But it is not an
easy path. It requires the co-operation of political leaders, political parties. Tapping of all
resources, change of attitudes and mindset amongst the people, particularly the younger
generation.
Vision 2050 has seven key pillars, as described in the box and the figure below:

In 2009 the PNG Vision 2050 was published setting out the road map for what was termed a
visionary development strategy to guide our socioeconomic development ‘We will be a Smart,
Wise, Fair, Healthy and Happy Society by 2050.’ It was an aspirational statement and a vision
for our future. However it is not a sustainable development strategy.
It shows the mission statement, and the seven pillars. These are:
pillar 1. Human capital development, gender, youth and people empowerment (best and
productive human resources and effective leadership.
pillar 2 wealth creation, natural resources and growth nodes - dynamic and competitive
economy.
pillar 3. Institutional development and service delivery - appropriate political and effective
service delivery.
pillar 4. Security and international relations, united, secure and trade orientated country.
pillar 5. Environmental sustainability and climate change friendly nation.
pillar 6. Spiritual, cultural .and community development.
pillar 7. Strategic planning, integration and control - sound and clear development
planning.

Figure Vision 2050
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But Vision 2050 needs a more definitive set of guidelines and to be achieved needs a new paradigm
for development. Modernisation is not working. Benefits do NOT dribble down from all the
moneys received fro the oil. We are far from achieving our “Vision 2050”. This is recognised by
our Minister for National Planning and Monitoring, Mr Charles Abel.
The iconic statement that reads
“PNG can be a smart, fair, wise, healthy and happy nation .. by 2050” needs to be up dated nd
changed to read
“PNG can be a smart, fair, wise, healthy and happy nation whilst maintaing cultural
diversity and spirituality and with a sustaining environment .. by 2050”.
The Hon Charles Abel last year proposed a Development. Revolution (Abel, 2014a, 2014 b:
Department of National Planning and Monitoring, 2014). I term it a Sustainability Revolution! .
In March 2014 the Minister for National Planning and Monitoring Mr Charles Abel presented a new
'development revolution' for PNG (Abel, 2014a). In April last year PNG's National Strategy for
Responsible Sustainable Development (NSRSD) was launched. It aims to re-orient the
country's entire economic and development efforts around an overriding goal of sustainable
development or green development, not brown development or the old paradigm. It provides a
totally new paradigm for development in PNG. It does not replace our development plans but
elevates within them the principals of responsible sustainable development and strategic planning.
Indeed it is the chosen pathway to achieve much of Vision 2050 and more!! In fact it is a
resurrection of an earlier PNG National Sustainable Development Strategy that was accepted by
NEC back in 1994 but long since forgotten. Moreover this is a greatly improved strategy with firm
PNG Government support (Abel, 2014a,b and Department of Planning and Monitoring, 2014).
See Figure below showing cover page and box which summarises some of Minister Charles Abel's
points given in a Power Point presentation in Alotau.
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In 2014 PNG's National Strategy for Responsible Sustainable Development (RSD) (Department of
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National Planning and Monitoring, 2014) was launched. It aims to re-orientate the country's entire
economic and development efforts around an overriding goal of sustainable development.
This policy is reviewed very positively by Mowbray (2014 paper 3).
RSD is a synonym for ESD or ecologically sustainable development. It is a term coined by Minister
Abel. Ecologically or responsible sustainable development has four pillars all equally important and
interactive: economic sustainability, social sustainability, ecological sustainability and good
governance. RSD provides a totally new paradigm for development in PNG. It does not replace our
development plans but elevates within them the principles of responsible sustainable development
and strategic planning. The shift is to a new road map built on sustainable development principles,
sustainable livelihoods and limited green growth involving sustainable agriculture , fisheries and
forestry and appropriate technologies and cleaner production and improvements in peoples' wellbeing throughout the country. We can also move beyond the Millennium Development goals to the
Sustainable Development goals or other indicators of sustainability.
In PNG Minister Charles Abel has become a very capable and passionate spokesperson
responsible sustainable development as he puts it. We need more leaders like him.

for

In PNG the fledgeling PNG Greens Party has a similar mission with a clear commitment to ESD in
Papua New Guinea (see website: www.pnggreensparty.org.pg. This is a new website and is under
construction). Its draft mission statement (which its members need to discuss) is:
That the PNG Greens Party will strive to ensure that:




Papua New Guinea has an ecologically sustainable future,
the quality of life will improve for all PNGians,
Papua New Guineans live within the carrying capacity of our supporting ecosystems



all Papua New Guineans now and in the future will be healthy, happy and wise and our
environment remains healthy.

so

But Green Parties have not been successful in developing countries, including the Asia Pacific
region (Jackson and Bhathal, 2013). The PNG Greens Party is a fledgling party and very small .
May (2008) comments on the great difficulty of small parties in PNG, especially when they have
no members in parliament.
It would be great if our political leaders who have all supported this new way forward, the National
Strategy for Responsible Sustainable Development (RSD), were to be more vociferous in their
support and that they start to think and act in the new paradigm. It is believed that there is a
grouping of such persons in the Government who believe in the new paradigm of green
development. These leaders ought to support, not just Vision 2050 but also support the newly
propose National Strategy for Responsible Sustainable Development or RSD. They need to accept
and adopt the new paradigm. In PNG we need strong political will and a grass roots support for
ESD and RSD!!
The shift is to a new roadmap under The Strategy of RSD and towards a model that is built on
sustainable development and green growth principles. I would hope that after improving the wellbeing of all Papua New Guineans we then move toward a steady state economy (that is, once the
livelihood and well-being and equity of all people is satisfactory, we must also maintain a

sustaining environment, so environmental protection and conservation becomes paramount.
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The NSRSD. is an exciting and challenging document. Indeed it challenges many present policies
of our government itself and challenges many old and accepted ideas and ways of doing things. It
suggests a completely new way, a new PNGian way to a new paradigm but also recognises the need
for integration and transformation along the way..
The problems and government actions inconsistent with a sustainable development strategy are
recognised clearly by Minister Abel and his staff. They suggest 'new PNG way' or 'development
revolution' and commitment to the new paradigm of green development. This is spelt out in the
documents produced by Minister Charles Abel and in the new national strategy for responsible
sustainable development , called the “strategy” The Strategy is it a sustainable development
strategy and is outlined in the table below.
The 21 Principles of NSRSD - the guiding principles for Inclusive and Innovative Green
Economic Growth. The new Paradigm (from Dept of Planning and Monitoring, 2014, section
3.2 pages 59-64).
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

58

Internalise Externalities
Drives innovation
Maintains economic growth - sustained economic growth to include inclusive green
growth strategies with maintenance of community well-being
Open and competitive markets; avoid trade restrictions.
Creates decent work and green jobs.
Governance inclusive; democratic; participatory; accountable; transparent:
Equitable, fair and just - between and within countries and between generations
Poverty reduction, well-being, livelihoods and social protection; access to essential services:
Facilitates education and skills development:
Support human rights, worker rights:
Retains and protects biodiversity and ecosystems and services,
Is resource and energy efficient:
Reflects planetary boundaries or ecological limits or scarcity:
Sustainable Production and Consumption lifestyles
Be low carbon and low emission:
Precautionary approach:
Is a means of achieving sustainable development:
Uses integrated decision-making:
Beyond the GDP Principle measures beyond GDP: indicators/metrics (recognises how
GDP distorts measures of progress and welfare)
Promotes international co-operation; avoid conditionality's on Overseas Development Assistance and finance.
Is resilient to risks and shocks.

We can ask - is this proposed strategy really one for ecologically sustainable development. Yes
it clearly is!!
The challenge is now ours to put into effect this strategy. If we do I believe PNG will travel
down the road from Rio to Rai to now to ESD to ples!! It is now up to us.
Stretim nau bilong tumora!!

11 TEACHING SUSTAINABILITY AND SUSTAINABLE
DEVELOPMENT AT THE UNIVERSITY OF PAPUA NEW
GUINEA
Education for sustainable development is an essential ingredient. It gives us our world view; it helps
us understand and address the needs for change, encourages changes in our attitudes and behaviour
and gives us the knowledge and skills to effect that change
Education for sustainable development and measuring such indicators of wellbeing and
sustainability will have an impact on consciousness that inform development thought and action

The role of UPNG today
UPNG / ESG’s response to The Strategy is to be part of that process; to run a
Bachelor of Sustainable Development
To foster Charles Abel’s new paradigm of green development / to join his
“development revolution”
To move out of our “comfort zone” and look for a new way / a PNG way
towards sustainable development.

Our role at UPNG is important. Students are very influential in PNG politics. Education for
sustainable development is an essential element . It helps us understand and address the needs for
change, encourages changes in our attitudes and behaviour and gives us the knowledge and skills to
effect that change. It also enables to measure suitable indicators of well being and sustainability.
UPNG has chosen to be part of the process of change in PNG. The School of Natural and Physical
Sciences through the Environmental Science and Geography Discipline is offering a new four-year
degree , a Bachelor of Sustainable Development, commencing this year 2015. Some students may
choose to do it as a two year Second degree. Students will be given a new vision and new tools to
become active participants along this new road. They will be trained to be catalysts and
implementers for change. They will be trained to measure how we are going.
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The curriculum for this new degree incorporates courses from all schools including Law,
Humanities and Social Science, Business, Science and Medicine. Core courses include an
introductory course on sustainable development ; one on planning for sustainable development; a
general introduction to development theory; laws on sustainable development; one on resource
management and sustainability; a course on green environmental engineering and cleaner
production; one on sustainable urban environments, one on service improvement , a work
experience on a sustainable development project and a major project on sustainable development
applications. Students also can choose from a wide variety of courses across the schools. We hope
to also introduce a course on green and ecological economics covering environmental economics,
ecological economics, economic instruments for sustainability and environmental accounting and
green growth theories, steady state economy and more. See table and box following detailing the
whole programme and giving contents of four core courses (one is still to be approved). The degree
will produce graduates with cross-disciplinary skills required to join the expanding green job sector
or to be catalysts for change within both the national and provincial government sectors. Students
will gain a broad understanding of sustainability issues combined with competence in a
specialisation that will enable them to influence government policies and programs, and corporate
direction. They will be familiarised with a wide range of sustainability indicators and hence will be
able to determine how well we are going.

At UPNG / ESG
Students will seek a new vision and new tools to become active participants along
the new road … to sustainability and real sustainable development.
They will be trained to be catalysts and implementers for change.
They will be trained to use a wide range of sustainability indicators, and so gauge
'progress' toward sustainability.

As stated earlier, sustainable development and sustainability mean very different things to different
people across different disciplines and different backgrounds. Students will be exposed to these
many varied definitions and understandings. Students will relate ideas on sustainability to ethics
and world views. Students will come to understand these terms and the difference between weak
and strong sustainability. During the program students will redefine both sustainable development
and sustainability in our own PNG way!! Furthermore students will be introduced to the roles of
education, science and technology and research in promoting sustainable development. They will
also couple what is learnt to green economic principles and political economy . They will recognise
how important research, science and technology are but will couple this with an ecocentric and
Earth-Centred / environmental wisdom world view and sustainable ethics.
Educating for sustainable development and measuring such indicators of well-being and
sustainability will have an impact on consciousness that we hope will inform through thought and
action to bring about a transformation and new direction in development of PNG. We want our
students to be good communicators for sustainable development.
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Again to quote one of my former Environmental Science students, Monica Muye
“As such we need also to focus particularly on those people who are sustainability
illiterate. Not having the knowledge of what is sustainability. We have a huge population
out there who require sustainability literacy. My concern is that there is a lack of
sustainability literacy or education, whether it is formal or non-formal!”
“We all need to be coached and mentored in sustainability knowledge that which we can
take out into [rest of PNG and ] the world taking this knowledge as part of our values and
ethics in life. Today we need this form of education and PNG requires people with a heart or
a passion to empower and persist and persevere to continue passing on sustainability
knowledge all over Papua New Guinea and anywhere in the world.”

Our role at UPNG is important. Students are very influential in PNG politics. Education for
sustainable development is an essential element . In our programme students will do courses in
both Foundation Year Economics and in Development Studies so they will understand the
traditional approaches that we want to change. This will help students to understand and address
the needs for a change to a new World View, encourages changes in our attitudes and behaviour and
gives us the knowledge and skills to effect that change. It also enables to measure suitable
indicators of well being and sustainability.
UPNG has chosen to be part of the process of change in PNG. The School of Natural and Physical
Sciences through the Environmental Science and Geography Discipline is offering a new four-year
degree , a Bachelor of Sustainable Development, commencing this year. Some students may choose
to do it as a two year Second degree. Students will be given a new vision and new tools to become
active participants along this new road. They will be trained to be catalysts and implementers for
change. They will be trained to measure how we are going.
The curriculum for this new degree incorporates courses from all schools including Law,
Humanities and Social Science, Business, Science and Medicine.
See the following table over page.
Core courses include an introductory course on sustainable development ; one on planning for
sustainable development; a general introduction to development theory; laws on sustainable
development; one on resource management and sustainability; a course on green environmental
engineering and cleaner production; one on sustainable urban environments, one on service
improvement , a work experience on a sustainable development project and a major project on
sustainable development applications. The first three are given in the boxes below. Students also
can choose from a wide variety of courses across the schools. We hope to also introduce a course on
green and ecological economics” in 2016 covering environmental economics, ecological
economics, economic instruments for sustainability and environmental accounting and green
growth theories, steady state economy and more. See Boxes below The degree will produce
graduates with cross-disciplinary skills required to join the expanding green job sector or to be
catalysts for change within both the national and provincial government sectors. Students will gain
a broad understanding of sustainability issues combined with competence in a specialisation that
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will enable them to influence government policies and programs, and corporate direction. They will
be familiarised with a wide range of sustainability indicators.
Sustainable development and sustainability mean very different things to different people across
different disciplines and different backgrounds. Students will be exposed to these many varied
definitions and understandings. Students will relate ideas on sustainability to ethics and world
views. Students will come to understand these terms and the difference between weak and strong
sustainability. During the program students will redefine both sustainable development and
sustainability in our own PNG way!! Furthermore students will be introduced to the roles of
education, science and technology and research in promoting sustainable development. They will
also couple what is learnt to green economic principles and political economy .
Educating for sustainable development and measuring such indicators of well-being and
sustainability will have an impact on consciousness that we hope will inform through thought and
action to bring about a transformation and new direction in development of PNG

See below the course structure for the new:
BACHELOR OF SUSTAINABLE DEVELOPMENT PROGRAM
commencing 2015; changes for 2016
*(Probable) Courses offered in 2016 Degree Program or one with changed course no or
course title
(dlm version)

After Table is a set of four boxes each containing key elements of four core courses. 1.20409 is at
present being proposed as a necessary course to meet RSD objectives.
Courses are:
1.20401 Introduction to Sustainable Development
1.20402 Planning Sustainable Development
1.20403 Sustainable Development Law
1.30409 Green and Ecological Economics (newly proposed)
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Year of
Study
1

2
all
compulsory

3
compulsory

Semester One

School

1.20401 Introduction to
Sustainable Development (ISD)
/ESG

SNPS/
ESG

1.22301 Introduction to
Environmental Science (IES)
/ESG

SNPS

3.10301 Foundation Year
Economics

SBA

1.20402 Planning for Sustainable
Development / ESG

SNPS

1.32371 Resource Management
and Sustainability ESG

SNPS/
ESG

3.13403 Introduction to
Development Studies (IDS)

SBA

3.43401 Project Management

SBA

1.20403 Sustainable Development SNPS
Laws /ESG

2+1+1
can choose one other
1.30406 Principles of Green
Environmental Engineering and
Cleaner Production * ESG

2+1+1
can choose one other
SNPS
/ESG

must do one of these

optional
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School

Foundation Year Science (SNPS) (in 2015)
(hopefully in 2016 will include Foundation year in SBA and SHSS)

1.30409
Green and Ecological Economics SNPS /
*
ESG

3

Semester Two

1.20101 Introduction to
Ecological Principles

1.20405 Sustainable Urban Built
Environment * ESG

SNPS

SNPS
1.20404 Service Improvement
Principles and Techniques *//ESG

must do one of these
SNPS

1.32385 Millennium
Development Goals and Human
Development /ESG

SNPS

1.42373 Comprehensive Hazards SNPS
& Risk Management
(CHARM) /ESG

1.22361 Pacific Peoples and
Environment /ESG

SNPS

1.32380 Computer Applications
for Demography & Population
Analysis /ESG

SNPS

1.42351 Oceans and Coastal
Resource Management /ESG

SNPS

1.32374 Climate Law /ESG

SNPS

1.32376 Environmental
Governance / ESG

SNPS /ESG

1.42331 Urban Planning &
Management1 / ESG

SNPS

3.21202 Entrepreneurship &
Small Business

SBA

3.12204 Introductory
Accounting

SBA

3.30314 Agricultural Economics

SBA

3.22201 Financial Accounting I

SBA

3.12203 Accounting for NonAccountants

SBA

3.22203 Cost Accounting and
Budgeting I

SBA

3.40704 Sustainable Tourism

SBA

4.24201 Introduction to Gender
Studies

SHSS

4.11001 Community
Empowerment

SHSS

3.30312 Natural Resource
Economics

SBA

2.14606 Community Health and
Health Promotion (+ Project)

SMHS

Year 3 Either Semester One or Semester Two
5.40731 Environmental Law
Lahara
compulsory

4
compulsory

SL
In Lahara between Year 3 and Year 4

1.30407 Sustainable Development Project / Work Experience / ESG

1+1+2
can choose two others

Double + 1+1
can choose one other

1.42306 Research Techniques
and Skills / ESG

SNPS

Must do one of these
4
optional

1.40408 Special Topics in
Sustainable Development
Applications / ESG
(double course worth 6 points)

Must do one of these

1.40503 Engineering and
Environmental Geology

SNPS

1.40205 Environmental
Chemistry

SNPS

3.31301 Human Resources and
Organizational Development

SBA

1.40905 Environmental Physics

SNPS

3.42207 Advanced Auditing I

SBA

1.40920 Wind Energy

SNPS

3.40305 Cost Benefit Analysis

SBA

1.42332 Rural and Regional
SNPS
Planning and Development / ESG

3.11301 Principles of Human
Resource Management

SBA

3.22202 Financial Accounting II

SBA

1.42356 Spatial Analysis for
Natural Resource Management
/ ESG

SNPS

3.22204 Cost Accounting and
Budgeting II

SBA

3.40313 Environmental
Economics

SBA

3.31303 Occupational Health &
Safety Management

SBA

2.14608 Occupational &
Environmental Health (+ Project)

SMHS

Year 4 Either Semester One or Semester Two
5.40732 Mining and Petroleum
Law

SL

Corrected by Prof David Mowbray
25th May 2015
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SN

1.20401
Introduction to Sustainable
Development

1.20402
Planning for Sustainable
Development

The aim of this course is

The aim of this course is








for you to understand what sustainable
development is and to recognise that it is a
multidisciplinary subject, in which we study
the concepts of 'resources', 'environment' and
'sustainability' at the village, national and
international levels; and from different
perspectives of different disciplines:
ecological, social, economic, cultural / spiritual
, political and institutional.
local, national and global environmental issues
in the context of human development and
relationships with the environment,
maintaining environmental quality and
improving social well-being and livelihoods.
sustainability issues. Like environmental
science, the central tenet of the course is
“sustainability”.

Course comprises:(as modules by Wahlos
Palisa )
Module 1 Setting the Scene – Development –
what it means, different theories
Module 2 Sustainable Development
Module 3 History of sustainability
Module 4 Solar capital, Earth Capital and
sustainability
Module 5 Population and the Environmental
Module 6 Global Environment and the resultant
environmental issues
Module 7 Sustainable Development and the 8
MDGs (and the 17 SDGs to be added)
Module 8 Ecological Footprints
Module 9 Carrying Capacity ( + Biocapacity to
be added)
Module 10 Think Globally Act locally
Module 11 The Doomed Civilisation: Easter
Island/
Module 12 (by David Mowbray = Sustainability
Solutions, both in overdeveloped countries (eg
Australia) and in developing countries ie PNG)
new units in 1216 include
Module 13 World views, ethics and values
Module 14 Ecosystem Services

Practical. Seminars use course references
including materials produced by both Mr Wahlos
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for you to examine and learn the key concepts
and principles for both planning and
implementing sustainable development and
living;
for you to adopt a more ecocentric world view
so to learn to live a sustainable lifestyle and
encourage others to do likewise;
to learn how we might not just aspire to, but
fulfil PNG's Vision 2050 (modified); PNG can
become a smart, fair, wise, healthy and happy
nation whilst maintaining cultural diversity and
spirituality with a sustaining environment;
specifically, to assist you to be both motivated
and skilled in the tools to help implement the
new PNG National Strategy for Responsible
Sustainable Development so that PNG and
PNGians may all live sustainably.

Course comprises:

Unit 1 Course Introduction –
Planning for Sustainable Development
Unit 2 PNG Planning Process
Unit 3 Goals of SD
Unit 4 , 5, 6 Constraints to SD: ( including over
population, over consumption ; globalisation, and
world view;Science and sustainability
conventional thinking and denial;conventional
economics and economic growth)
Unit 7, 8 , 9, 10 Solutions towards SD (including
effective leadership and changes in governance;
Research for Appropriate technologies, cleaner
technologies and energy efficiency for sustainability;
Putting Sustainability into Practice globally and in
PNG;Individual Actions: think globally and act locally v
Political action – political economy;

Unit 11 Introduction to Green and Ecological
Economics
Unit 12 Over view of PNG's National Sustainable
Development Strategies, in particular “The
Strategy”. An introduction . Critical review of
NSDSD
Unit 13 Review of total course “Planning for
Sustainable Development”

Practical. Seminars use course references
including working through Jeremy Carew-Reid et
al 1994 Strategies for National Sustainable
Development IUCN / IIED and materials

Palisa and Professor David Mowbray

produced by both Mr Wahlos Palisa and
Professor David Mowbray

Recommended by Prof David Mowbray & Mr Peter 1.20403
Sustainable Development Law
Samuel
This Course is designed to:

1.30409
Green and Ecological
Economics
The aim of this course is



to introduce students to an economics that
accounts for both the ecological realities and
social concerns
to provide an economics for the new
paradigm of green development in PNG

Modules are:
introduction – why we need a new economics course at
UPNG;
false assumptions of neo-classical economics in
particular the assumption of continual growth and
unlimited resources (both ecological absurdities!),
and not full / total costing
limitations of environmental economics (still makes
many similar assumptions of neo-classical
economics)
introduction to ecological economics
why GNP. GDP and economic growth rates are poor
measures of a country's well -being and prosperity
and sustainability; what are the alternative
measures
introduction to environmental accounting
economic valuation of natural assets / ecosystem
services
economic instruments foe environmental management /
for sustainability
world view values , ethics, well-being and principles of
sustainability
green economics and green growth
steady state economy
strong v weak sustainability and assumption that
critical natural capital can be termed into other
capital
rejection of modernisation (or other “past' theories /
development theory), not ecological sustainable
development
political economy
strategic environmental assessment
implementing ecological economics – putting into
practice : lessons learned and future options.)
In 2016 each module will be taught and tested. For
2017 we shall produce our own textbook possible
entitled
“ Introduction to Green and Ecological Economics :
Economics for the new Paradigm of Responsible
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(i) provide a basic information base on the
evolution of SD,
(ii) provide highlights on the international
and regional undertakings on SD,
(iii) review of selected national natural
resource laws (forestry, agriculture,
mining, energy and fisheries) and their
impacts at international, regional, national
and provinces, and
(iv) development of a SD law.
he development and establishment of
good governance is mooted as a
prerequisite to realise the benefits of SD,
especially where it matters most, the
‘grassroots’ people. There are relevant
international policies and treaties that
provide both guidance and obligations
respectively for domestic implementation
of SD principles and programs. In an ideal
situation the implementation of public
policies as such will be supported
effectively by enactment of relevant laws
with proactive support by stakeholders.
Within the quagmire of multiple national
policies and legislation on environment
protection, natural resources and social
well-being, it is difficult to provide an
ample rationale to SD or for that matter
introducing the SD ‘follow-ons’ such as
mainstreaming and integration. One of the
main interests then is in the identification
of appropriate policy or policies and law
or laws which can be linked or connected
for purposes of clarity in the application
of, a relevant law, laws or development of
a new law(s) to capture SD.
The completion of the Course should
enable the students to:
4.Improve their understanding of SD;
1. Appreciate the nature of MEAs and related
international treaties and instruments;
 Understand the rationale of SD law in the
economic sector; and
9. Apply their knowledge and understanding on
SD.

Sustainable Development in Papua New Guinea”
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12 TEACHING SUSTAINABILITY AND SUSTAINABLE
DEVELOPMENT IN SCHOOLS AND VILLAGES IN
PNG

All levels of education can be enlisted in the effort to foster an understanding of ethics and actions that will
contribute to sustainable lifestyles and a sustainable future

Education for sustainability and sustainable development must extend to schools and to literacy and
other educational programs in villages throughout PNG.
In their a work experience on a sustainable development project and a major project on sustainable
development applications, students may choose to focus on environmental and sustainability
literacy programmes in schools and villages in PNG. This may be one option..
We can ask ourselves the question: what is the role of education in living more sustainably?
The students might then develop an activity as follows: To work out a literacy strategy and
develop an education and awareness strategy.
The first step to living more sustainably is to become environmentally literate or wise, partly by
learning from Nature.
We can learn from the Earth through formal environmental education, but also by learning
traditional knowledge and wisdom from our parents, through our ecological, aesthetic and spiritual
values of our Environment and so gain ecological wisdom.
We can become more environmentally literate or ecologically wise by recognising that




Ecology, biodiversity and ecosystem services and natural capital matter;
Our threats to ecosystem services and biodiversity and natural capital are immense and
growing
Ecological and climate tipping points are irreversible and should never be crossed

We must determine our ecological identity






Who am I as a member of Homo sapiens, and what is my place in Nature? (as an animal
amongst all other animals, plants, fungi and micro-organisms)
Where do the things I consume come from?
What do I know about the place where I live?
Am I connected to the earth and other living things?
What is my purpose and responsibility as a human, Homo sapiens?

What are the major components of environmental literacy or wisdom? Some are listed below (from
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Miller)
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Some important Questions in becoming environmentally wise that we must ask
ourselves:
1. How does life on Earth sustain itself?

2. How am I connected to the Earth?
3. Where do the things I consume come from and where do they go after I use them?
4. What is environmental wisdom?
5. What is my environmental world view?
6. What is my environmental and social responsibility as a human being?
7. How do I ensure a sustainable future for all humans and for all living things and
ecosystem?

Not just that but also to acknowledge that
we ought live more simply so others can simply live; AND overall we must live
more lightly on the Earth

13

CONCLUSION

PNG has sustainable development enshrined within its Constitution. The first national strategy for
sustainable development was adopted after the Rio conference and following the 1993 Waigani
Seminar. Unfortunately PNG basically forgot about this strategy with a number of exceptions. Our
Government has done many things inconsistent with sustainable development over the last 20 years,
However a new “Responsible Sustainable Development ' has been championed by Mr Charles Abel
and the Department of Planning and Monitoring in 2014. Minister Charles Abel has moved well out
of the comfort zone of conventional development theory and for politicians.

UPNG has embarked on a new degree in Sustainable Development . This is our
contribution to trying to find SUSTAINABILITY SOLUTIONS FOR

PAPUA NEW GUINEA
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To quote my students , the initial batch in the new degree

We say in cooperation, yes we can, and yes we will, to develop our country and our world based on sound ecological principles

14 REFERENCES
Abel, Charles 2014 a “A National Strategy for Responsible Sustainable Development for Papua
New Guinea “, Minister for National Planning and Monitoring, in Alotau, power point presentation,
March 2014 (available as ecopy pdf from David Mowbray).
Abel, Charles 2014 b Statement by Honourable Charles Abel, MP Minister for National Planning
and Monitoring of Papua New Guinea to the 47th Session of the Commission on Population and
Development at the United Nations, 8th April 2014, New York. (available as ecopy pdf from David
Mowbray).
Adams, W.M.1990 or 2001 Green Development : environment and sustainability in the third
world.. Routledge (1st and 2nd editions)
Bell S. and Morse, S.1999 Sustainability Indicators. Earthscan. (available in pdf)
Bell,S. and Morse, S. 2013 Sustainability Indicators: Learning by Doing. Google eBook (available
as pdf)
Blewitt, John 2008. Understanding Sustainable Development, Earthscan.
Brundtland, Gro Harlem / World Commission on Environment and Development 1987 Our Common Future. Oxford Uni Press
Carson, Rachel 1962 Silent Spring (Houghton Mifflin and other various publishers)
Chiras, Daniel 1991- 2014 Environmental Science: a systems approach to sustainable development /
creating a sustainable future.(any edition 3-9) Wadsworth.
Common, Michael & Stagl, Sigrid 2005. Ecological Economics: Introduction Cambridge University
Press (also free as pdf whole book)
Commonwealth of Australia, Department of Environment 1996. State of the Environment Australia
Report. CSIRO.

72

Costanza, Robert McGlade, Jacqueline Lovins, Hunter, and Kubiszewski, Ida 2014 An Overarching Goal for the UN Sustainable Development Goals in Solutions Vol 5.Issue 4, 2014 also at
http://www.thesolutionsjournal.com/
Constanza, Robert and Kubiszewski, Ida 2014, Creating a Sustainable and Desirable Future. World
Scientific.
Constanza, Robert and others 2015 An Introduction to Ecological Economics. 2nd edition. CRC
Press
Daley, Herman & Farley. Joshua 2010 Ecological Economics Principals and Applications. 2nd edition. Island Press
Department of National Planning and Monitoring 2015a National Strategy for Responsible
Sustainable Development for Papua New Guinea. The Strategy. PNG Leading the Way.; a
development revolution (either hard copy Gov Printer or pdf ecopy).
Department of National Planning and Monitoring 2015b.National Population Policy 2015-2024.
Volume 1 – Policy Statement. Promoting a Viable Population and Environment within the
Paradigm of Responsible Sustainable Development. Independent State of Papua New Guinea
Diesendorf, Mark and Hamilton , Clive 1997. Human Ecology, human Economy. Allen & Unwin.
Environmental Sciences UPNG and Policy Co-ordination and Monitoring Unit 1993 Stretim Nau
Bilong Tumora: a guide to NSDS and 20th Waigani Seminar Recommendations (in English, Tok
Pisin and Motu: Hari Ita Hanamoa Kerukeru Totona)
Gladman, Darren, David Mowbray and John Duguman 1996. From Rio to Rai: environment and
development in Papua New Guinea. UPNG Press
Vol 1 From Hearts and Minds
Vol 2 Voices Unheard and Unheeded
Vol 3 A Quarter of Next to Nothing
Vol 4 Warning Bells
Vol 5 The Environment Strikes Back
Vol 6 From Rio to Rai in reality
Global Footprint Network 2014. World Footprint; do we fit on the planet? Online at
www.footprintnetwork.org/en//index.php/GFN/page/world_footprint/
Gould, W.T.S 2015 Population and Development 2nd edition. Rouledge Taylor and Francis.
Government of Papua New Guinea., 2009. Papua New Guinea Vision 2050, National Strategic
PlanTask Force, Office of Vision 2050, Department of the Prime Minister and the National
Executive Council, Waigani.
Government of Papua New Guinea and United Nations in Papua New Guinea 2010. Millennium
Development Goals. Second National Progress Comprehensive Report for Papua New Guinea
2010, available from internet at
www.pg.undp.org/content/dam/papua_new_guinea/docs/MDG/UNDP_PG_MDG
%20Comprehensive%20Report%202010.pdf
73

Harding, Ronnie,. Hendriks Carolyn M and Faruqi, Mehreen 2009. Environmental Decisionmaking. Exploring Complexity and Context. The Federation Press.
IUCN, UNEP, WWF1980 World Conservation Strategy Living Resource Conservation for
Sustainable Development. IUCN, Bland.
IUCN, UNEP, WWF1991 Caring for the Earth: a strategy for sustainable living.(Second World
Conservation Strategy) IUCN, Bland.
Jackson, Stewart and Bhathal , Alex 2013. Barriers to the Development of Green parties in the
Asia- Pacific. Paper prepared for the APSA Conference, Perth, 30September-2 October 2013 (20
pages)
Jameson, Connor Mark 2012 Silent Spring Revisited. Bloomsbury Publishing.
May, Ron (editor) 2002 and 2009 Policy Making and Implementation. Studies from Papua New
Guinea (ANU ePress. Pdf copy)
May, Ron 2008 Political Parties in PNG in Rich, R. ,Hamly, Luke, & Morgan, Michael, G.
Political Parties in the Pacific Islands Chapter 5 ANU ePress Pdf copy),
Meadows, Donelle, Dennis Meadows and Jorgen Randers 1992. Beyond the Limits to Growth:
Global Collapse or a Sustainable Future. Chelsea Green / Earthscan.
Miller, G.Tyler 2002-2015 Living in the Environment; Principles, Connections and Solutions ,
Thomson Brooks / Cole (any of editions 12-18) (Available in Special Reserve)
Mowbray , David 2006 . Introduction to Environmental Sciences . Course Notes Book 1 Units 1-5
Concepts. UPNG Printery. (Course Notes Book 2 cover Units 6-11).
Mowbray, David and John Duguman 2002. Environment and Conservation Policy and
Implementation in Papua New Guinea. in R May (editor) 2009 Policy Making and Implementation;
studies from Papua New Guinea, Chapter 10 pp165-185. .(ANU Press) also published by ANU
ePress as an ebook. As pdf
Mowbray, David 2014. From Rio to Rai to now to ESD to ples. Papers to Conference 2014:
Promoting Responsible Development through Science and Technology, 17th to 21st November
2014. Paper A26_PR_2 Split into three papers:
paper 1: What is Sustainable Development? What is its history and meaning?
paper 2: From Rio to Rai to now to ESD to ples: the co-evolution of Environmental Science
at UPNG and a national strategy for sustainable development in PNG: successes and failures
and lessons learned.
paper 3: From Rio to Rai to now to ESD to ples: the new paradigm
(all available as ecopies pdf copies)
Odum, H.T. And Odum E.C 2001 / 2008 Prosperous Way Down, University Press of Colarado.
Panayotou, Theodore 1998. Instruments of Change – Motivating and Financing Sustainable
Development. Earthscan.
74

Prime Minister’s Department and UNDP Inter-Agency Mission 1994 Yumi Wankain: Report of the
United Nations Joint-Interagency Mission to PNG for Sustainable Development. Salpress.
Ranganathan, Janet, C. Raudsepp-Hearne, N.Lucas, F. Irwin, M.Zurek, K. Bennett, N. Ash sand P.
West 2008. Ecosystem Services. A Guide for Decision-Makers. World Resources Institute.
Regency Press 1992. Earth Summit’92. The United Nations Conference on Environment and Development, Rio
De Janiero . (includes Rio Declaration on Environment and Development and Agenda 21 in full).(copy available
in Special Reserve).

Rio+20 Conference 2012 Sustainable Development Goals , available from either
https://sustainabledevelopment.un.org/topics/sustainabledevelopmentgoals
or at https://sustainabledevelopment.un.org/index.php?menu=1565
Robertson, Margaret 2014. Sustainability: principles and practice. Earthscan / Routledge.
Sachs, Jeffrey 2006 Common Wealth; Economics for a Crowded Planet.
Sachs, Jeffrey 2015 The Age of Sustainable Development. Columbia University Press.
Samuel, Peter 2014.“Should there be Alternative Approaches to the Environmental/Ecosystem
Valuation Process in Promoting Responsible Sustainable Development Initiatives in PNG?” Paper
to Conference 2014: Promoting Responsible Development through Science and Technology, 17th to
21st November 2014
Sinebare, Musawe 2014 PNG Vision 2050. A Critique for the Development of Papua New Guinea .
MEDTEC Scientific International, New Delhi.
Strunz, Sebastien 2012 Is conceptual vagueness an asset? Arguments from the philosophy of
science to the concept of resilience. Ecological Economics 76 112-118.
Thinley, J.Y. 2014 Sustainability and Happiness: A Development Philosophy for Bhutan and the
World. In Constanza, Robert and Kubiszewski (ed) 2014 Creating a Desirable Future. Insights from
45 global thought leaders. World Scientific.
United Nations. 1992. Agenda 21, United Nations Conference on Environment and Development,
June 1992, available at : http://sustainabledevelopment.un.org/content/documents/Agenda21.pdf .
United Nations 2000. Millennium Development Goals at www.un.org/millenniumgoals/
United Nations 2012 Sustainable Development Goals at
https://sustainabledevelopment.un.org/rio20
or https://sustainabledevelopment.un.org/futurewewant.html
or en.wikipedia.org/wiki/Sustainable_Development_Goals

United Nations 2012. A Guide to the Green Economy. Issue 1: history, definitions and a guide to
recent publications; Issue 2 emerging green economy principles; Issue 3 Exploring green economic
policies and international experience with national strategies. UN Division for Sustainable
Development.
75

United Nations Development Programme in PNG 2014. 2014 Human Development Report (for)
Papua New Guinea. From wealth to well-being. Translating resource revenue into sustainable
human development.
United Nations Environment Programme 2005. Communicating Sustainability: How to produce
effective Public Campaigns, Nairobi, UNEP.
United Nations Environment Programme 2011 Towards a Green Economy: Pathways to
Sustainable Development and Poverty Eradication, a synthesis for policy makers.
University of PNG 2012 National Report for Papua New Guinea for the Rio+20, electronic copy
(from John Duguman)
Wackernagel, Mathis and William Rees 1995,. Our Ecological Footprint: Reducing Human Impact
on the Earth. New Society Publishers.
Washington, Haydn 2015 Demystifying Sustainability Towards real solutions. Earthscan
/Routledge
Wikipedia 2015, (The phrases 'sustainable development' and 'sustainability' are very well explained
by Wikipedia). Go to Google Chrome and type in either term and you will get the link to Wikipedia
eg
www.en.wikipedia.org/wiki/Sustainable_Development and
www.en.wikipedia.org/wiki/Sustainability. ).

.

76

77

Major environmental world views differ on which is more important—human needs
and wants, or the overall health of ecosystems and the biosphere of which humans are a part.
Sustainability is about both, but not unnecessary wants – that is greed and leads to
unsustainability!!
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