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INTRODUCTION
If you want to teach people a new way of thinking, don't bother to teach them. Instead,
give them a tool, the use of which will lead to a new way of thinking."

- Buckminster Fuller1

Aims of the scenario workshops
The Namoi scenario planning project aims to bring together key decision-makers and
decision influencers to think deeply and broadly about the sorts of challenges and
opportunities that the catchment and its people might face in the future. To do that, we need
people with knowledge of decision-making processes, of the way the catchment works
socially, politically, economically, and environmentally, and who are willing and able to take
part in this sort of process.

You have been invited because you have those skills and have expressed willingness to take
part. You don't need to have a huge amount of knowledge beyond what is already in your
head, and we recognised that you don't have the time to acquire it. However there will be
times during the process when you will want to delve into further information about relevant
topics, and we will be encouraging you to think beyond the limits of what occupies your
attention on a day to day basis.

Links with Namoi 2030 Regional Resources Strategy
The Namoi Scenario Planning project is intimately linked with the Namoi 2030 Regional
Resources Strategy being implemented by Parsons Brinckerhoff, EDGE Land Planning and the
Centre for Agriculture and Resource Economics (CARE). As part of the latter project, a
discussion paper is being produced which will inform workshop participants of key strategic
issues for the catchment, especially in the areas of:

 Agriculture
 Water resources
 Minerals
 Forestry
 Biodiversity
 Social issues

Therefore, this environmental scan a document will not address Namoi-specific issues in any
depth.

Purpose of this document
This document has been developed as a source of ideas for you and, after this project, for
decision-makers into the future. It does not attempt to be an exhaustive or comprehensive
review of the literature, but rather to alert participants to doubt and opinions about trends
that may exist or may be emerging in a range of areas that participants may not normally
think about. As it can take up to 30 years for ideas and trends to be recognised by the
scientific literature, politicians, the media, and other decision-influencers, if we were to focus
simply on peer reviewed publications (for an example, from the scientific literature) we
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would miss many ideas and trends that could be major drivers of change over the next 30
years. The art of environmental scanning involves searching for ideas and trends in a range
of places so that they can be detected early (see Gordon and Glenn2 or Saffo3 for a further
explanation of environmental scanning).

How the document is organised
One important role of futurists facilitating scenario planning projects is to encourage
participants to think beyond the boundaries of the issues that confront them on a day to day
basis. One simple acronym commonly used to remind people of the range of issues that
might influence the future is STEEP (Social, Technological, Economic, Environmental, Political).
This document begins with a brief summary of issues raised by other futures and strategic
thinking projects in catchments around Australia and then summarises a range of global,
national, and local issues under the headings of STEEP.
In addition, Appendix 1 lists a series of potential shocks that could hit Australia in the next
few decades. Once a set of scenarios is developed, we consider what the impacts of these
and other shocks might be in the different possible futures.

It is not expected that you read this whole document before the first workshop. We
recommend that you scan through it to get a flavour for the information contained. You
will find it useful to dip back into it at various stages in the workshops.

Having your say
We encourage participants in the workshops to contribute additional material to this
document, which we will include in later versions as the scenario process unfolds. In this way
decision-makers in the catchment will have a resource that they can refer to that will keep the
scenario planning process alive beyond this immediate project.
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CATCHMENTFUTURES
This section summarises some of the issues identified in scenario planning or other strategic
thinking exercises in other catchments around Australia and in previous projects in the Namoi.
We have not tried to be comprehensive, as many of the same issues recur in several reports.

Previous studies in the Namoi
Vision

The Namoi Catchment Management Authority has articulated the vision and action framework
shown in Figure1.

Figure 1: The Namoi Catchment Action Plan in a nutshell4

Key socio-economic groups

Key socio-economic groups identified in the Namoi Catchment Action Plan include4:

 Rural operators
 Business and industrial managers
 Urban and rural residential community
 Indigenous people (Kamilaroi people)
 Socially disadvantaged people

Key issues

Some of the key issues that have arisen from dialogue about the future in the Namoi catchment
(summarised from the Catchment Action Plan)4 include:

 Improving the capacity of, and opportunities for, community members to participate in
catchment planning

 Improving economic stability and well being of people in the catchment
 Maintaining and developing appropriate skills and knowledge for the future
 Maintaining landscape processes, including:
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 Soils
 Geo-morphology
 Topography
 Surface and ground water
 Biodiversity and mineral resources
 Water, nutrient and energy cycling
 Habitat functions

Key resource issues

Initial environmental, social and economic impact analysis by the Namoi 2030 team identified
the following key issues currently affecting the region:

 Water quality
 Salinity
 Groundwater
 Forests and biodiversity
 Road and rail infrastructure
 Mining

 Weak and sorghum
 Cotton farms
 Cattle and feed lots
 Cattle and sheep
 Economic development in towns

and villages

Goulburn Broken catchment (Victoria)
The key issues identified in four scenarios5 include:

 The cost price squeeze
 Pressure to increase farm size and invest in technology
 Lifestyle properties
 Clean and green food
 Unwillingness to pay for clean and green food
 Climate change (warmer and drier winters and hotter and wetter summers)
 New diseases of crops
 Genetically modified crops
 Privatisation of water delivery and infrastructure
 Phasing in of free trade agreements with the USA and ASEAN
 New export opportunities but also strong competition
 Niche bush products
 Communication technology
 Demographic and attitudinal change
 Amenity, environmental flows, and water quality
 Movement of people from urban areas to live in rural areas
 Government purchase of land for recreation, aesthetic and environmental purposes
 International conflict over oil
 Technological innovation
 Synthetic food products
 Limitations on energy supply
 Salinity and possible new desalination systems (for example solar powered ones)
 Rise of environmental issues in politics
 Decline in rural communities and economies
 Influence of multinationals
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 Political change
 Developments with China
 Terrorism
 Decline in agricultural production
 Increased regulation
 Free trade agreements

In summary, stakeholders aspired to having a balanced social, economic and environment
outcome, and to having active community participation in future decision making processes.

Four scenarios were developed:

Moving on. This scenario is based on the cost-price squeeze, increasing lifestyle properties,
“clean-green” food, climate change, disease outbreaks, greater use of genetically modified
(GM) varieties, privatisation of water delivery systems, free trade agreements with the US and
ASEAN, and high quality “bush” niche products.

New frontiers. This scenario is based on communication technological developments,
demographic and attitudinal changes leading to a new wave of exodus of urban population to
live and work in rural areas. It considers amenity, including improved environmental flows and
water quality, declining agricultural production, regulation, free trade agreements, climate
changes and diseases.

Pendulum. This scenario considers a greening of government, environmental flows, water
entitlements, decline in rural areas, unmatched expectations, reduced availability of water,
influence of multinational monopolies of the food industry, major flooding events, and the
influence of the growing Chinese economy.

Drying up. This scenario considers the influence if the war on terror expands, a major world
recession, reduced exporting by Australia, some interesting impacts of the growth of the Chinese
economy, severe drought, growing demand from affluent consumers for “natural” food.
Australia is one of the few countries in the world which still largely remain GM-free.

Wet Tropics Nth Queensland
Issues of concern for the future included:

 Concepts of and attitudes to landscape management
 Changing visions for the future landscapes
 Whether current industries and land uses will persist into the future and for how long
 Diversification options
 Alternative land management practices
 Water quality and quantity
 Protection of the natural environment and landscape
 Tourism
 Rural residential development
 Localisation of food production
 Pollution
 Local employment opportunities
 Declining commodity prices;

The two major alternative visions were: (1) Diversified landscapes still retaining sugar cane and
other existing industries; (2) Post sugar cane landscapes with very different land-uses to the
present.
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Avon catchment (Western Australia)
Twenty two critical drivers of change were identified6:

 Land
 Water
 Biodiversity
 Climate
 Demographics
 Plant production
 Animal production
 Manufacturers and other

industries
 Minerals and energy
 Infrastructure
 Service industries

 Society and culture
 Policy+ Governance
 Perth - metro-centricity
 Emerging industries
 Tourism
 New large-scale industry
 Marketing the catchment
 Education
 Nature of work
 Alternate fuels
 Capacity Building

The most uncertain and important were: (1) Access to new markets, and (2) Environmental
change.

These two clusters were used to define four plausible scenarios for the Basin:

1. SALINE GROWTH 2. GRAIN AND DRAIN

4. LANDCARE BOUNTY 3. HARMONY WITH
PROSPERITY

CSIRO Scenarios
The following table and the one in the section after this are excerpts from "Thinking About the
Future of Australia's Landscapes7 available on-line at:

http://downloads.lwa2.com/downloads/publications_pdf/PK040780_full_report.pdf

Table 1: Summary of uncertainties and insights from the CSIRO scenarios for land and water
futures in Australia

Source Uncertainties Scenarios Insights for NRM
Decision points for
land and water
futures8

How Australia chooses to
manage globalisation and
intensification
Changing perceptions of
alternative values and uses
of Australian landscapes
How water is used

Water, water
everywhere: dryland
agriculture
Give and take:
irrigation
Brave new regions:
post agriculture

Land degradation can plausibly be slowed
with a combination of better conservation
practices, more intensive management of less
land, and more efficient use of water for both
industry and the environment. But the most
optimistic outcomes involve reinvention of
Australian agriculture based on understanding
of how Australian ecosystems function and the
development of new services and
manufacturing industries.
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Some global sustainability scenarios

Table 2: Summary of uncertainties and insights from several scenarios for Australia's future
sustainability7.

Source Uncertainties Scenarios Insights for NRM
9 How resilient are

ecosystems?

How will humans
respond to the
challenges of
sustainable
development?

FROG (First Raise
Our Growth)

GEO Polity

Jazz

Markets are a potentially powerful way to achieve
sustainability, but a narrow focus on economic growth is
unbalanced and will not achieve sustainability without
incorporating elements of cooperation and a greater
inclusion of broader environmental and social values that
are currently in evidence.

The Global
Scenario Group10

The adequacy of
conventional policy
reforms and
markets to achieve
equity and
sustainability

Conventional worlds
Barbarisation
Great transition

This group argues that incremental policy change and
market forces will not bring about equity and sustainability
fast enough and that breakdown of social cohesion is more
likely unless social and political attitudes towards the
environment change drastically.

Alternative
Futures and
Policy11

Whether
technological
optimism is justified
or not
Whether
technological
optimists or
sceptics dominate
policy

“Star Trek”
Big government
“Mad Max”
“Ecotopia”

Considering all plausible outcomes, the adverse
consequences of assuming ecosystems are robust and that
technology will be able to repair all essential services and
being wrong are far greater than assuming fragility and
managing to minimise environmental impacts.

Millennium
Ecosystem
Assessment12 13

Connectedness of
the world
Reactive versus
proactive
environmental
policies

Global orchestration
“TechnoGarden”
Adapting mosaic
Order from strength

Although the greatest economic, social and environmental
problems are likely in a disconnected and environmentally
reactive world, all other combinations of connectedness
and focus on the environment can produce undesirable
impacts on ecosystem services if we are not alert to the
potential for adverse environmental feedbacks. It is
important to understand the nature of interactions between
alternative policy approaches and the types of ecological
processes that could be overlooked and create problems.
The relationship between ecosystem services and human
well-being remains poorly understood but is a key to
moving toward sustainable management.

SustainAbility14 employs a simple and familiar grid in which the environment wins or loses and
society wins or loses (Table 3) and applies the metaphor of a card game seeking '21' for
surviving the 21st century, without going "bust". They assume that current globalisation continues
to at least 2010 after which the scenarios diverge according to nations' (and corporations')
ability to balance their hand of social and environmental priorities, requiring entrepreneurship in
both areas. Key drivers are demographics, new economic players, climate change, terrorism,
disease outbreaks, resource availability. (see http://www.sustainability.com/raising-our-game/)



Catchment Futures

Namoi Environmental Scan Draft 9/25/2007 Page 11 of 63

Table 3: SustainAbility (2007) Future Scenarios "Raising Our Game"

Society loses Society wins

Environment wins Clubs - elites dominate access to
resources using sustainability as
an excuse to exclude, social
tension, even insurrection, results
from the unfairness.

Hearts - the Brundtland ideal,
but rough in early years as
global trade is lost (e.g. after a
pandemic). Seeking shared
solutions and inclusiveness. New
Renaissance.

Environment loses Diamonds - Western lifestyles
spread. Ecosystems collapse
under the demand. Decision-
makers overwhelmed by new
challenges and fearful.
Creativity retreats.

Spades - Resources becoming
priced out of reach but
Governments not brave enough,
soon enough, in seeking lifestyle
sacrifices for the common good.
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SOCIETY
If you want to know about your past, look at your present conditions. If you want to know
about your future, look into your present actions.

- Buddhist saying15

Cultural orientation towards future thinking
The GLOBE project has investigated how cultures vary in relation to a set of factors important to
organizational management and leadership, by surveying over 17,000 middle managers in 61
societies over the past 15 years 16. It revealed clear differences in 19 key areas, including
“future orientation” (the extent to which a culture encourages and rewards such behaviour as
delaying gratification, planning, and investing in the future) (Figure 2). It also suggested that the
greater a society’s future orientation, the higher its average GDP per capita and its levels of
innovativeness, happiness, confidence, and competitiveness.

Figure 2: Future orientation of countries versus their competitiveness as measured by the
World Economic Forum 1998-200516

As discussed later in this document, there are a range of other views about drivers of happiness
and satisfaction in society, so this study should not be seen as definitive in this area.

Demography
Population is generally considered a reliable factor of change. However, over long time
periods it may not be wise to trust population projections in the same way that you might over
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forecasts for only a decade. In the mid-1970’s the world’s population growth was considered
‘exponential’; demographic models lead many analysts to argue about resources depletion and
the population ‘explosion.’ It has been argued that long term demographic models from the UN
have previously over or underestimated growth17. Nonetheless, many people base their long
term decision making on population projections.

Global population ageing is unprecedented 18. The planet's population continues to explode:
from 1 billion in 1820, to 2 billion in 1930, 3 billion in 1960, 4 billion in 1974, 5 billion in 1988,
and 6 billion in 2000. Population ageing results mainly from reductions of fertility that have
become universal. Globally, the proportion of older persons has been growing steadily. It is
expected to reach 22 per cent in 2050 and to exceed the number of children for the first time in
2047. (In the more developed regions, the number of children dropped below that of older
persons in 1998).

The United States is one of the few western countries still growing (mainly through immigration).
There will be 400 million Americans in 2043, climbing to 420 million by mid-century. The US will
be on the verge of becoming a “majority of minorities”19.

Ageing has major consequences and implications for economies (economic growth, savings,
investment, consumption, labour markets, pensions, taxation and intergenerational transfers);
social systems (family composition, living arrangements, housing demand, migration trends, and
epidemiology and health-care services) and political systems (voting patterns and political
representation).

 Harvard economists David Bloom and David Canning attribute at least one-third of a
nation’s economic success to the dependency ratio20, 21. For example, they credit Ireland’s
economic success in part to a greatly-improved dependency ratio along with other more
commonly-cited factors such as a strong emphasis on education. They suggest that China’s
dependency ratio will peak at about one dependent to 2.6 workers in the next few years.
After that, the effects of encouraged reductions in the birth rate will mean that fewer
workers will be supporting more retirees in the coming years, placing a burden on the
Chinese economy. India, on the other hand, with slower declines in the birth rate, will see
its dependency ratio improve as larger numbers of children grow up and enter the work
force, where they can support their elders and non-working children.

 The Intergenerational Report 200722 suggests we will be hearing more about dependency
ratios here.

The pace of population ageing is faster in developing countries than in developed countries.
Consequently, developing countries will have less time to adjust to the consequences of
population ageing. Moreover, population ageing in developing countries is taking place at
lower levels of socio-economic development than has been the case for developed countries. The
countries with the youngest populations will likely be Burundi and Uganda, with median ages of
20 years each, whereas the oldest populations are expected to be in Macao SAR China and in
the Republic of Korea whose median ages are projected to be 54 years in each. A few
countries are on the cusp of hyper-ageing, like China and Mexico; in these cases they may well
get old before they become rich.23

Aboriginal people in the Namoi
The 2006 report "Two Ways Together"24 summarised many aspects of the status and future
needs of aboriginal people in the New England/ North-West region, which includes, but stretches
beyond, the Namoi catchment. This region covers the traditional lands of a number of Aboriginal
nations or language groups, the largest of which is the Kamilaroi nation. The Anaiwan,
Ngarrabul and the Guyambal also fall within the borders of the region.
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The Two Ways Together report recognises that in order to affect real and sustainable
improvements in the wellbeing of Aboriginal people a whole-of-government approach is
required and that effective partnerships with Aboriginal communities must underpin government
action if policies and programs are to be relevant to Aboriginal people.

The Aboriginal population has a very large cohort of young people, with 58.5% under the age
of 25 years. By way of contrast, the older age group is very small, with only 2.9% of the
Aboriginal population aged 65 years and over.

Aboriginal people are particularly disadvantaged in the New England/North-West region,
particularly in relation to health, income, justice, housing and education. Rates of low birth
weight babies, cardiovascular disease, diabetes, alcohol-related hospitalisations and
environmental health problems are much higher than the state average for Aboriginal people.
Rates of sexual assault, domestic violence and child protection reports are also disturbingly high,
while rates of literacy and numeracy within the primary school population and levels of tertiary
education in the adult population are much lower than the state averages.

The report targets seven priority areas to positively improve the lives of Aboriginal people:

 Justice
 Health
 Housing and infrastructure
 Education
 Culture and heritage
 Economic development, and
 Families and young people.

Generational change
The following section is taken from our previous review of emerging trends and their impact on
natural resources management7.

Our analysis of past trends in attitudes to the environment revealed an increasing sophistication
in understanding about environmental issues among the public over the past 50 years. The
coming generations are much better informed about the environment than previous ones. While
this understanding is still rudimentary, no longer will our stakeholders accept simple and single-
issue research and development to address what they now know to be complex social–ecological
issues. Research needs to build on the early advances made in fields like complex adaptive
systems to move to a new generation of understanding of linked social–ecological systems that
takes account of non-linear change in both the ecological and the social systems. Integral to this
is understanding of how people’s attitudes and decisions are influenced by information and other
external influences.

If what has been written about Generation X is true, then there are many implications for natural
resource management and associated research and development. Increased concern about the
environment is a positive, but will it turn into concerted action for better environmental
management? Concerted efforts are needed to solve environmental problems, and some of this
effort will require some long-term and painstaking collection of data (or are we writing like
Baby Boomers?). We are told that Generation Xers will be impatient and will rush to try new
ideas and quick fixes. Progress will be faster but mistakes will be made. The fate of the
Australian environment may depend on the mechanisms put in place to monitor progress and
learn from mistakes. This will be a key area for research and development in the near-term.

A likely implication of the ascendancy of Generation X is growing impatience with research and
development that does not acknowledge policy and management goals. Research and
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development in recent years has been getting much better at identifying these objectives and
what they mean for research design, but many high profile projects have highlighted the gaps in
knowledge that become apparent when decision making and policy are placed at the core of
the research framework.

Several scenarios7 explore instances in which education could be given more or less prominence
in Australia. They highlight the potentially negative impacts of skill and ingenuity gaps in the
near future but also contemplate the possibility that Generation Xers will put priority on
education across society, with new and exciting ways of funding and delivering learning.

The workforce of the future will focus more on casual and short-term employment; specialists will
be less common. How will long-term studies be initiated and maintained? Will we risk losing
intellectual capital as older scientists feel disenfranchised?

It also is very likely that the role of science in society will change, although how and by how much
are uncertainties. Society is likely to be better educated, both in Australia and globally, but its
members will be more individualistic. Will the interdisciplinarity and integrated team work that
still are struggling to become part of mainstream science be affected? And along with changes
in family structures and declining nationalism, there is likely to be decreasing trust in authority
organisations, including science, and more interest in alternative ways to interpret the world,
some of which will be ideologically driven. A major challenge for science will be how to make its
insights about the world understandable and useful to society in this changing environment.

Generation Xers are likely to place an even higher priority on user-pays approaches to
environmental management and to be less tolerant of individuals or groups that do not deliver
on promised outputs and outcomes. At the same time, there is likely to be a shift away from
income as the sole measure of success. Developing understanding and tools for measurement of
impacts on both tangible and intangible societal benefits will be a priority for research and
development. A critical question is “what is the resilience of Australian social and ecological
systems to anticipated stresses?” We currently have few ideas about the answer to that
question.

The brain drain of some of our best young minds is likely to be a continuing issue, especially if
the focus is drawn even further away from research and development in Australia (see below).

Health and medicine
While not definitive, a growing body of evidence suggests that baby boomers may be the first
generation to enter retirement in worse health than their parents. The data sketch a startlingly
different picture than the popular image of health-obsessed, workout fanatics who know twhat to
eat (and look 10 years younger than their age). While boomers are healthier in some important
ways (e.g. less likely to smoke), large surveys are consistently finding they are more likely to
report difficulty climbing stairs, getting up from a chair and doing other routine activities, as well
as more chronic problems such as high cholesterol, blood pressure and diabetes25.

Medical technology is estimated to have contributed to 36 per cent of the average annual
growth in real healthcare expenditure in Australia over the last decade. The desire to cut health
costs, extend life and increase quality of life is often cited as drivers for technology
developments in health. In recent years and for the foreseeable future, genomics and the new
biotechnologies have become important focus areas for health innovation, followed closely by
nanotechnologies and robotics. Many believe that these new technologies could totally
revolutionise healthcare26.

Ways in which science and technology appear likely to contribute to better health include:
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 Genetic technologies (although it is likely that controversy will accompany these
technologies for some time)

 Ecosystem services – better understanding of synergies between nature and agriculture to
improve human welfare

 Next Generation Environmental Technologies (NGETs) that focus on the redesign, at the
molecular level, of manufacturing processes and products, with the aim of reducing or
eliminating the use of hazardous materials

 Medical contributions to food safety such as development of vaccines for the food-borne
diseases like Listeria (a vaccine has recently been developed for it), Salmonella and
Tuberculosis that can be sprayed onto carcasses

 Medicine in general and biotechnology in particular will be skewed more toward the
concerns of the elderly. Research on ways to increase mental alacrity, decrease memory
loss, suppress cancers, and treat heart disease will intensify.

 Demand will rise for wireless sensors embedded within people’s bodies and ad hoc
wireless networks that provide early warnings about internal medical problems. Such
invited bodily invasions will fare a lot better if there are concomitant improvements in
privacy and security as personal information is increasingly shuttled around26.

Diseases
The way we live makes us more vulnerable to rapidly emerging diseases. According to
Margaret Chan, the director general of the WHO “Profound changes have occurred in the way
humanity inhabits the planet. Population growth, incursion into previously uninhabited areas,
rapid urbanisation, intensive farming practices, environmental degradation, and the misuse of
anti-microbials, have disrupted the equilibrium of the microbial world". The rate of emergence
of new diseases, in one year, was ‘historically unprecedented’. The World Health Report 200727

includes a bleak picture of future health threats and a vision of science struggling to keep up as
disease increasingly become drug resistant. .

Travel, overpopulation and climate change are fuelling disease outbreaks28. We’re in the midst
of a resurgence of old diseases and new diseases on a global scale. Infectious diseases will still
be a major burden, none more so than HIV/AIDS and possibly tuberculosis (XDR-TB)29. Diseases
carried by insects and ticks are likely to be affected by environmental changes: another change
could be the flu season. Extreme weather events might also lead to more disease, as water
supplies become more at risk30

As well, more than 106 million people worldwide will develop Alzheimer’s disease by 2050—
four times as many people as have the condition now31

The incidence of diseases of affluence, sometimes called ‘lifestyle diseases,’ such as heart
disease, allergies, and adult-onset diabetes, alcoholism and depression is also growing32 More
than two-thirds of Australians living outside major cities are overweight or obese, and extremely
obese corpses are creating a safety hazard at mortuaries. Nearly three quarters of men and
64 percent of women were overweight in a study of people in rural areas, while only 30 percent
recorded a healthy weight33 34.

Chronic disease management will be a cornerstone of future health care in Australia. There
have, however, been substantial advances in understanding the mechanisms underlying some
chronic diseases and increasing development of strategies designed to limit disability arising
from them. In addition to new primary and secondary preventive methods, symptomatic
management of chronic conditions will reach a high level of sophistication, with attention focussed
not only on quality of life but also quality of death26. A key uncertainty in this area is the ability



Catchment Futures

Namoi Environmental Scan Draft 9/25/2007 Page 17 of 63

of the health services to provide adequate access to health care to people living in remote and
rural areas of Australia. The promise of improved information technology, including the ability to
diagnose and treat people remotely, holds some hope but a gain the extent and timing of the
availability of such technology is an important consideration35, 36

The rich-poor divide
Much has been written about the growing gap between rich and poor. Most scenarios about
the future contemplate the possibility of this gap getting larger or smaller and it seems both are
possible. An interesting, if frightening, illustration of the rich poor divide is that the wealthy in
Sao Paulo, Brazil, now avoid poor areas by taking helicopters directly from their compounds to
their offices. There are now 240 helicopter landing pads in Sao Paulo compared with just 10 in
New York15.

Ethics
Ethical fairness is expected to increasingly guide corporate sustainability as well as the
purchasing choices of conscientious consumers (but you might like to consider the conditions under
which this trend might be reversed, for example if the world became more strongly focused on
the individual self-interests of countries or elite groups within countries). Society is increasingly
displaying ethical choices in a range of ways. Conscientious consumers are choosing what
corporate brands they wish to be aligned with through various decision processes, such as
choosing an employer for their corporate sustainability and cultural credentials rather than just
based on salary or status. Ethical consumerism refers to “personal consumption where choice has
been informed by a particular ethical issue—be it human rights, social justice, the environment, or
animal welfare”37.

Ethical products are a rapidly growing market. Trends in the USA and Europe show annual
double digit growth figures for organic, animal friendly, fair trade, biodegradable and
sustainable labelled products. In a 2007 report on Conscientious Consumerism, Market
Research.com posed this question “As ethical products and brands are increasingly mainstreamed,
the question arises: what will happen to values as this business becomes controlled by companies
that may have no interest in it beyond relatively short-term gain?”

Social wellbeing and happiness
Declining optimism about the future

There is now an extensive literature on the nature and determinants of happiness, one that has
stimulated considerable public debate. The research to date has focused mainly on the personal
rather than the policy aspects of happiness and well-being.

Australian surveys suggest that above a certain level, increases in income have little or no effect
on well-being38. Interestingly, public opinion in most poor countries and Central Europe is
generally significantly more optimistic about future living conditions for their children than in
wealthy, developed nations39.

Several recent reports40, 41, 42, 43, 44 suggest there is growing concern about the state of Australian
society - rougher, tougher, more competitive, less compassionate – that is producing stress,
edginess and a feeling of personal vulnerability. The 2005 Ipsos Mackay survey found that the
proportion of Australians saying quality life in about 15 years’ time would be better fell from 30
per cent in 1988 to 23 per cent in 2005; the proportion that said it would be worse rose from
40 to 46 per cent.
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Optimism about the future of world has slumped. Asked to choose between two statements
about the world in the 21st century, only 23 per cent thought it was likely to be ‘a new age of
peace and prosperity’; 66 per cent opted for ‘a bad time of crisis and trouble’.

The results suggest a profound loss of faith in a future constructed around notions of material
progress, economic growth and scientific and technological fixes to the challenges of this century.
People no longer believe in the ‘official story’ of the future on which governments base their
policies. History and legend show that when the gap between the ideal and real becomes too
wide, the system eventually breaks down45.

Reponses to fear of the future

One factor behind these trends is that our perceptions of the future are increasingly shaped by
the images of global or distant threat and disaster to which people are exposed: earthquakes,
hurricanes, floods, disease pandemics, terrorist attacks, genocide, and famine. Surveys suggest
that people are being drawn in at least three directions by the prospects of dramatic, even
catastrophic, social, economic and environmental changes:

 Nihilism (the abandonment of belief; decadence rules)
 Fundamentalism (retreat to certain belief, whether secular or religious; dogma rules), or
 Activism (transformation of belief; hope rules)43.

Eckersley argues that all three responses are growing in social intensity and iit is not clear which
one will come to dominate. Cork, Eckersley and Walker 46 argue that there is a need to provide
young people with hopeful strategies for achieving a better future to avoid nihilism or
fundamentalism dominating.

From bush culture to coastal culture?
Given Australia’s natural landscape attributes, intensive settlement has been possible over only
a modest fraction of the country. Just as the bush culture in 19th century gave way to the
suburban culture in 20th century, this will possibly give way to a coastal culture in Australia in the
21st Century47.

Urbanisation
Much of the earth’s surface is now cities, industrialised zones and farmland. Migration to cities is
increasing. The sheer scale and speed of the current urban expansion make it unlike any of the
big changes that have punctuated urban history. "It mostly consists of poor people migrating in
unprecedented numbers, and then producing babies on a similarly unprecedented scale"48.

Urbanisation is increasing, significantly in Asia Pacific and Africa. The migration to cities around
the globe is partly driven by unemployment in rural areas (and the perception that there are
more economic opportunities in the cities). Many governments have been unprepared for this
migration and there is inadequate infrastructure (sanitation, power, health, education).
Shantytowns have grown around cities. In many cities a parallel ‘shantytown economy’ has
developed alongside the formal economy49. According to UN predictions by 2050, 2 billion
more people will live in shantytowns50.

Urbanisation can affect the built environment, the natural environment and human populations.
The impacts of urbanisation are highly interrelated51 For example, land-use patterns within
urban areas can influence transportation options, while the mode of transportation chosen by
residents can affect air quality and noise levels52 In places like Australia and New Zealand,
urban planners are challenging “the quarter acre mindset”. All of the councils in the Auckland
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region are taking a “compact city” approach to urban growth53. A key principle of this
approach is that quality of life, sense of community and choice of lifestyles can be improved by
having vibrant town centres within the city, which are easy to get around by foot. In fact, a new
suburban model may be emerging. The cost of commuting more than 12 miles often nullifies the
savings of cheaper suburban housing, says a new study by the (US) Center for Housing Policy54.
Australian research studies similarly indicate a new model of suburbanisation might emerge
because of oil prices, interest rates and the sustainability of the suburbs; one no longer
dependant on cheap fuel and debt55.

While (social and cultural) diversity has usually been considered a positive aspect of many urban
areas, new research by Harvard Professor Robert Putnam56 suggests that increasing diversity
leads to decreased levels of civic engagement and cooperation. The study, the largest ever on
civic engagement in America, found that virtually all measures of civic health are lower in more
diverse settings.

Sea-change, tree-change and peri-urban growth

Recent analyses of peri-urban expansion have focused on development around settlements and
whose population has grown by more than 10% annually57. This mostly includes coastal
settlements, many of which are growing at a disturbingly rapid rate47 58. Peri-urban regions in
the five mainland States produce almost 25% of Australia’s total gross value of agricultural
production57. Although will the focus of population growth is currently on the coasts, could this
change in coming decades making the Namoi a focus for periurban growth? Under what
circumstances might this occur?

Buxton and colleagues59 list the following drivers of change in peri-urban development in
Australia:

 Socio-economic, political, technological, natural and cultural
 Globalisation and economic restructuring, climate change
 Interactive impacts (e.g. market-based land use policies increase land supply and lead to

decentralisation and spatial fragmentation; economic liberalisation affects population
migration and growth)

 Population increase and distribution (strong social and economic connections with dominant
urban area)

 Dispersed urban development/sprawl
 Infrastructure, such as road construction
 Lifestyle and environmental attractiveness, linked to retirement or dispersed work patterns
 Relocations decisions by firms (Europe and US); neo-liberal governance arrangements

The future of work
Globally

There are many different views about the future of work; they generally fall into two
categories. At the extremes, pessimists paint haunting portraits of mass unemployment, growing
insecurity and widening social divisions, while optimists claim that the emerging `new' economy
(usually a bio economy or a knowledge economy) will free many employees from routine or
labour intensive jobs. For instance, a pilot study60 by the US National Research Council’s Centre
for Education predicts 60 percent of today’s workforce will be displaced by 2030, as advances
in the abilities of computers meet or exceed the abilities of humans. While 2030 may seem a
long time away, the children that are born today and graduate from college will be entering the
workforce for the first time around that date. Any substantial shift in the supply and demand of
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the skills needed for the future workforce will require a shift in the education and training of the
public.

The nature of work has been changing around the globe. In 2006 the service sector’s share of
global employment overtook agriculture for the first time, increasing from 39.5 per cent to 40
per cent. 61 The services sector now accounts for over 70% of total employment and value-
added in OECD economies. And it accounts for almost all employment growth in the OECD area;
in fact the service sector having quantitatively become the most important sector in all OECD
economies. This is particularly true in Australia. 62

Services dominate economic activity in Australia, including national output and they account for
four out of every five jobs. The Productivity Commission notes “Over the past few decades,
service output and employment growth has outpaced that for the economy as a whole, so the
relative importance of the sector has increased. 63.

Unemployment remains a global problem. Unemployment hits young people (aged 15 to 24)
the hardest, with “86.3 million young people representing 44 per cent of the world's total
unemployed in 2006.” For the late decade “economic growth has been reflected more in rising
levels of productivity and less in growing employment. While world productivity increased by
26 per cent the global number of those in employment rose by only 16.6 per cent.” 61.

In Australia
“In 1960 the average Australian worked 15 hours a week … expressed in 2005 dollars, real
GDP per capita was $343.50 a week. In 2006, the average Australian worked 17.1 hours a
week and an average hour of work generated $56.77 of GDP. Hence, in 2006, real GDP per
capita was (multiplying the two numbers together) $970.77 a week.”64. The budget statement
also includes the following figure:

Figure 3: Path of economic growth — Australia

Not everyone sees this sort of economic growth in a positive light, Fred Argy argues that
employment opportunities have become more polarised within households and regions, with a
rise in the incidence of long-term unemployment, casual work and jobless households 65 66. If
these trends continue the need to re-think and re-conceptualise work will grow. If future work is
more fragmented, disjointed, unpredictable and/or associated with life-long learning and
training, these developments potentially pose a bigger challenge to the fiscal system than
ageing.
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In the past year, there have been interesting anomalies in the job market with full-time positions
and participation of older workers both increasing, where most new jobs advertised used to be
part-time. Another emerging trend as we approach full employment is a decline in early
retirement. According to new research, “older workers account for around 40 per cent of the
employment growth over the past five years compared to 20 per cent in the 1990s and next to
none in the eighties”67.

At work

Four dimensions to national value systems that account for a substantial portion of the work-
related patterns of different nations have been identified in a study of the national value
systems of 53 countries and regions68. These were:

 The degree to which unequal distribution of power is socially accepted
 The degree to which achievement, material success, and assertiveness are valued over

relationships, the quality of life, and modesty
 The degree to which members of a society are expected to be responsible for others
 The degree to which a society protects conformity to counter ambiguity and uncertainty

These four characteristics form a useful background to thinking about the broad work-related
culture in the Namoi catchment. In the workplace, effective managers, “tap into people’s values
as a way of motivating them”69. Clearly, if managers operate on the belief that the majority of
people still hold the same values priorities held in 1988, then they will not be effective in
motivating their people69.

The changing nature of Australian national values has been documented. These suggest that a
paradigm shift has occurred since 1988 as follows:

 In 1988 people felt compelled to work in order to live as they desired – any work would
do, so long as it generated the revenue necessary to create the desired life style.

 In 1998 people are firstly looking at who they are as a person, and are then seeking to
create a life around this – some may view their activities as work, others may not. The
2001 update shows these trends continuing.

Table 4: The top ten values in the Australian Workforce in 1988, 1998, 200169

1988 1998 2001
Management (Self) competence/confidence Relaxation

Collaboration Relaxation (Self) competence/confidence

Productivity Being self Being self

Decision/initiation Decision/initiation Generosity/service

Responsibility Family/belonging Synergy

Rights/respect Life/self-actualisation Decision/initiation

(Self) competence/confidence Synergy Life/self-actualisation

Family/belonging Generosity/service Creativity/ideation

Sharing/listening/trust Loyalty/fidelity Loyalty/fidelity

Being self Sharing/listening/trust
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TECHNOLOGY
We live in a society exquisitely dependent on science and technology, in which hardly
anyone knows anything about science and technology.

-Carl Sagan15

A technological tipping point?
The literature on technological change all points towards very major and rapid, and often
surprising, developments in coming decades. These changes involve existing technologies, like
genetic technology, and nanotechnology, and also the likelihood of totally new technologies not
currently apparent.

For some time there has been speculation about a technological “singularity” – a time when the
rate of increase in technological innovation and human power to manipulate ourselves and our
environment is so fast that society cannot assimilate the change or deal with it in a planned and
rational way70, 71, 72.

A prime example of the sort of technological change that could bring on a singularity is
computing technology. Since the advent of computers, computing power has been doubling
every 18 months and this shows no sign of slowing. At this rate, the power of an affordable
computer could exceed that of the human brain between 2030 and 2050 (Figure 4). It is even
suggested that by the middle of this century it may be possible to download the contents of a
human brain into a computer15.

This would raise ethical, moral and logistical questions71 like:

 Could or should humans enhance their brains with computer implants?
 If the contents of a human brain could be downloads to a computer for storage or use in a

new body, should it be?
 If computers can outperform humans in some spheres of endeavour what roles can, or

should, humans play in future societies?
 Could or should humans, regulate the development and application of advanced computer

systems for peaceful or other purposes?
 What could happen to government, social norms, belief systems, morals and ethics during

a period of rapid and uncontrollable increases in information generation and circulation?

Other components of a technological singularity, with their own moral, ethical and logistical
challenges, might include:

 Medical science eliminating all life-threatening diseases and delaying the ageing process
 Environmental technologies capable of repairing and redesigning ecosystems
 Genetic and nanotechnologies capable of use to design offspring and “renovate” existing

people
 The ability to generate food and water from the molecules existing in the air, freeing

humans from any reliance on natural resources
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Figure 4: Changing computing power. The points on the graph relate to a wide range of
different calculating devices, including many models of computers over the past 40 years.
By about 2030 it is expected that computers will have computational capacity equal to the

human brain. Source: Moravec 70.

While many aspects of a technological singularity might sound fanciful, reputable scientists
believe many of the developments listed above are plausible in the next 20-40 years. What is
more important is that if even a few of these developments begin to emerge at even a fraction
of the rate suggested by the singularity-watchers then societies around the world will be facing
major tensions in adapting to new possibilities in orderly ways using increasingly outmoded
institutional arrangements. Within this environment of societies struggling with technological
change, Australia needs to not only be resilient, adapt or transform but also remain competitive
with other nations (if indeed existing national boundaries and governments persist).

While human kind struggles with out of control technological change, western societies will be
facing the challenge of ageing populations, developing countries will face the scourges of
diseases of excess, such as obesity and diabetes, and some believe that human civilisations in
general will start to decline as do all species that come to dominate their environment and over
exploit resources73.

What makes all of this especially troubling is the limited ability of human societies to look at
themselves in a detached way to diagnose their challenges objectively. It appears that the
human brain is prone to interpreting facts to support what it already believes74, 75.

Power and energy
The future pattern of (energy) resources use might be very different within a few decades.
Resources depletion, peak oil and costly petrol are creating a basis for moving the energy
debate forward and changing the investment climate, making it more amenable to other energy
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sources for power and mobility. The world’s major energy consumers are seriously searching for
ways to reduce their dependence on fossil fuels and guarantee energy supplies.

There appears to be a growing consensus that a more diverse energy mix, including more
alternative renewable resources (solar and wind), will be achieved although the timing of
transitions remains unclear. A portfolio of technologies now exists to meet the world’s energy
needs over the next 50 years and limit atmospheric CO2 to a trajectory that avoids a doubling
of the pre-industrial concentration; the portfolio as a whole is large enough that not every
element has to be used76 77.

However, a revolutionary change might have to wait until alternate energy sources become
cheaper than oil/fossil fuels. Some of these alternate energy sources will have adverse
environmental and health impacts: nuclear energy is likely to be adopted globally, even though
there are broad environmental and security concerns; and oil and fossil fuels will continue to
meet a large part of global power and mobility needs for the next few decades 78.

In a report on the impact of emissions trading in Australia, The Climate Institute said electricity
prices could rise 20 percent in the next 20 years if the government acted decisively, but a soft
response and a low carbon price would mean a greater shock from 2020 (as much as a 75%
rise)79 Concern about the number of low income people who are under able to afford adequate
electricity and gas is rising80.

An oil price shock might be a global risk. The World Economic Forum ‘Global Risks 2006’ report
models four key risk scenarios: a severe oil price shock, influenza pandemic, terrorism and
climate change81. However, the amount of accessible oil worldwide could eventually increase by
roughly 30 percent with the help of new drilling, imaging, and oil extraction technologies,
including the use of microbes, say MIT researchers. Theoretically, this number could be even
higher; in a best-case scenario, the amount of oil would double82.

Overall global rising energy demand might not be curbed as emerging nations grow. The IEA’s
World Energy Outlook 2006 predicted that demand for crude oil would break through the 100
million barrel a day mark before 2020, compared to nearly 85 million barrels per day at the
moment83. The U.S. Energy Information Administration has made similar forecasts; in fact, the US
might be the worst offender. The demand for electricity in the USA.is increasing three times
faster than power plants and lines are being built84.

Huge and coordinated international investments in new technologies and infrastructure will be
needed if the world wants to reverse unsustainable energy trends.85 Looking ahead to 2040, a
study by the Foresight Energy Futures Task Force focuses on what needs to be done to develop a
mix of energy sources and infrastructure that will ensure a competitive future for the UK86. It
may be more realistic in the long-term to turn coal reserves into gas and then oil according to
some expert views. China is leading the way and others may follow; according to this thinking
the world may have ample coal for a couple of hundred years if it can be converted to clean
fuels cheaply enough87.

There is some movement towards a different energy economy already: distributed energy
generation systems – networking many technologies – are being introduced globally 88; and,
biofuels production is growing – but leading to environmental and economic consequences89 90;
seed and biotechnology companies see a big new opportunity in developing corn and other
crops tailored for use in ethanol and other biofuels91.

The future of nuclear power is unclear. There are differences in perspective as to the current
and future fortunes of nuclear industries, particularly on the state of nuclear power generation.
Some are proponents of its use85 or predict increases in its use92. However, nuclear power is
likely to be between 20 and 50 per cent more costly to produce than power from a new coal-
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fired plant at current fossil fuel prices in Australia. This gap may close in the decades ahead,
but nuclear power, and renewable energy sources, are only likely to become competitive in
Australia in a system where the costs of greenhouse gas emissions are explicitly recognised. Even
then, private investment in the first-built nuclear reactors may require some form of government
support or directive93.

Science and technology
There are suggestions that science is at a crossroads and that its role in society may be
changing. The philosopher John Ralston Saul, for example, argues that Western society has
reached the end of a long period of reliance on scientific reasoning and is about to enter an era
in which ideology will become increasingly important along with "soft science", spirituality and
other ways of viewing the world94. Commentators are starting to debate whether more science
actually improves decision making95. The availability of new information often adds complexity
to events and is frequently not used to make decisions according to Malcolm Gladwell, the
author of Blink: The Power of Thinking Without Thinking96.

Futurist Kevin Kelly97 defines science as the process of changing how we know things. Kelly's
observations on the next 100 years in science include these speculations:

 There will be more change in the next 50 years of science than in the last 400 years
 This will be a century of biology. It is the domain with the most scientists, the most new

results, the most economic value, the most ethical importance, and the most to learn
 Computers will keep leading to new ways of science. The Internet already is approaching

the level of the human brain and is doubling every year, while the brain is not.

Science is strongly globalising. Globalisation allows science to move from ‘closed’ innovation,
where knowledge is scarce and confined to a particular organisation, to an ‘open’ model, where
it is readily available and easily shared. A good example of this occurred when the U.S.
Department of Energy signed an agreement with the British Library (July 2007), called
‘Science.world'; other countries have been invited to participate in this international effort.

 However, science globalisation has some bad points. For instance, the growth of patenting
in biotechnology and of genes and gene sequences has been the source of considerable
debate and controversy98, 99. This information is valuable because it is often useful in
subsequent research. Patents on these research tools could hinder downstream research
and product development99 100 .

Areas of particular importance for technology trends will include biotechnology, nanotechnology,
materials technology, and information technology101 . Generally scientifically advanced countries
such as the United States, Germany, and Japan will be able to implement all key technology
applications. But, they might not. Public policy issues in certain areas will engender public
debate and strongly influence technology adoption and implementation. Less scientifically
advanced countries might catch up quickly, as leapfrogging (in technology adoption) might
occur102 For example, mobile phones are apparently becoming the dominant form of Internet
access devices in the developing markets.

At a local level, multiple and often contradictory, societal values are at the core of many
emerging scientific debates. For example the energy debate is often polarised to nuclear and
fossil fuel energy vs. bio-fuels, wind, wave, hot rocks and solar energy. The water debate has
similar dichotomies - the “commodification of water recognises price, markets, growth, profit,
efficiency, costs of production and redistribution”, which can be in conflict with broader
community values for water, including spiritual, aesthetic and environmental dimensions, such as
water for religious and recreational needs and for biodiversity103.
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Mobility (transport)
Today transport (and energy) systems typically are developed manufactured and operated by
private industry. Hence these systems must be capable of generating a profit. Even where
governments assume an active role in producing and distributing energy or in operating
transport networks, these operations cannot ignore commercial realities. New transport
technologies are possible. Figure 5 shows the expected availability of innovative technology as
a Foresight Vehicle Technology Roadmap.

Figure 5: Anticipated vehicle technologies104

At the same time, there are many technologies that can be retro fitted to the existing fleet in
order to improve the efficiency and / or reduce negative externalities. In terms of the impact of
transport technology, the following factors need to be considered:

 Technology will continue to change – it is just the rate of change and rate of adoption that
is not certain.

 The interaction between transport technology and the energy system will be vitally
important.

For most vehicles gasoline will continue to be the primary fuel. It is unlikely that a radical change
in fleet fuel technology will occur within the next 10 years given that it takes fifteen years to
update the national vehicle fleet. Any technologies that require step change in vehicle
technology will take at least that long to become the norm. Figure 6 shows the range of primary
energy sources, energy carriers, and power trains that either are used today in road vehicles or
that are being investigated for possible future use.
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Figure 6: Possible Transport Fuel Pathways105
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ECONOMY
The "bottleneck"

Many experts believe that the world is entering a critical period in which a wide range of
resources (including oil, water, other fuels, and food resources) are running up against increasing
demand due to population growth, economic development and declining environmental
function15, 106. Most studies predict that oil production will peak by 2015 to 2020, but there is
considerable debate about what will happen after that (especially if and how quickly the world
will move to alternative energy sources). Among the implications suggested are major slumps in
Western economies and even a worldwide economic depression15.

Economy of the Namoi
The Namoi regional economy was reported on in 2006107. The principal conclusions of this
report included:

 Agriculture has always been the core of the Namoi economy
 Agriculture supports a well-developed agriculture processing industry along with the

handling and marketing operations.
 Since 2001, there appears to be growth in employment (38,000 to 41,000) and

population (93,000 to 100,000) at around one per cent per year. The increase has its
origins in an inflow of investment, rising capital values, higher consumer spending,
improving agricultural conditions, a resumption of coal mining and development, and
gaining a share of overall national growth.

 The population had a more pronounced ageing profile than NSW and has the future
prospect that accessions to the workforce from the local area will be less than retirements
from the workforce.

 In the decades to 2001, the Namoi experienced little growth due to local and other
factors. There was restructuring of coal mining, meat processing, electricity distribution,
transport and communications and banking that resulted in job losses.

 Agriculture was subjected to periodic drought, poor commodity prices and more recently,
the uncertainty associated with a range of policy proposals for natural resource
management.

 The region economy in 2006 was estimated to generate a Gross Regional Product (GRP)
estimated at $3.1b, or one per cent of the NSW economy. Agriculture generated 16 per
cent of GRP and 60 per cent of exports from the region.

 The Namoi region economy is very open having a high dependence on external markets
and external sources of supply. Agriculture and forestry together with their downstream
handling, marketing and processing activities and associated flow-on activities account for
over 40 per cent of the region economy, and possibly more in reasonable agricultural
years.

 With the redevelopment of coal mining and its flow-on activities, it seems likely that
primary industries and their related activities will account for more than 50 per cent of the
economy.
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The high dependence on agriculture of the Namoi economy poses two substantive strategy
issues107:

 The key agricultural activities have to be nurtured and improved to support economic
growth as alternative activities are not able to be developed quickly.

 Regional economic development strategies need to focus on building the diversity of the
economy.

Wealth generation
Geography and natural resources are likely to become even less important as a source of
wealth and economic advantage – not irrelevant, but less important108. Being in a community of
talented people may be more important than being located close to natural resources or easy
transportation109 . The availability of cheaper labour will probably continue to be advantageous,
but only temporarily. Jobs are likely to move across borders faster than ever before110 . In fact,
the literature suggests that several major forces are acting to encourage a new wave of global
mass migration:

 The huge cross-national inequalities in wages and standards of living
 Differences in labour demand across countries
 Population growth imbalances and ageing populations of wealthy countries needing

younger workers to help support national pension plans
 The growing interconnectedness of the world111, 112

If we assume that the elements of national power today are: gross domestic product (GDP),
population, defence spending, and innovation in technology113 , then, taking this view, the United
States is not the only major world power. The United States holds about 20 percent of total
global power. The European Union and China hold about 14 percent each. India holds about 9
percent. Brazil, South Korea, and Russia hold about 2 percent each. The United States is
predicted to end up at about where it is now in 2015. The EU, however, is predicted to lose
power, as are all other members of the G-8. China and India are predicted to gain power113

 Other analyses conclude that the E7 economies (China, India, Brazil, Russia, Indonesia,
Mexico and Turkey) will by 2050 be around 25% larger than the current G7 when
measured in dollar terms at market exchange rates, or around 75% larger in purchasing
power parity terms114.

 A set of benchmarks, developed to assess the international standing of the United States in
education, science and engineering, workforce, scientific knowledge, innovation, investment
and high-tech economic output, reveal: "The United States still leads the world in research
and discovery, but our advantage is rapidly eroding, and our global competitors may
soon overtake us.115

While many commentators describe the relationship between China and India in competitive
terms, India’s strong service and consumption dynamic may work as a complement to China’s
heavy industries and manufacturing. Together – Chindia (as they have been labelled in some
quarters) could create a new global super power. Paradoxically this could erode the Communist
Party base in China. Changes in the natural environment, international conflict, civil unrest,
outbreaks of disease and terrorism are all factors that could affect both of them116 117 118 119 120

121 122. China’s ability to sustain its current pace is more tenuous than is India’s; if China’s growth
slows, India could emerge as the world’s fastest-growing economy as we approach 2020. An
abrupt slow down in Chinese growth could stem from pandemics, the inability of cities to absorb
huge influxes from the countryside, the spread of regional poverty and the inability to put in
place an effective system of governance. We note that the Chinese market is one-tenth the size
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of that of the US and has less international significance. Right now China’s economy is
characterised by velocity, not mass116 117 118 119 120 121 122 .

There are untapped markets. Economists assert there are wealth opportunities in emerging
markets and amongst the less affluent. Globally, the four billion people who live on less than $2
a day make up a sizeable, underserved market123. Prahalad calculates that the purchasing
power of nine large developing countries – China, India, Brazil, Mexico, Russia, Indonesia,
Turkey, South Africa and Thailand – is already equivalent to $12.5 trillion.

 The transition of many former communist countries to market-based economies is also likely
to fuel entrepreneurial growth in a different way124 125. It is estimated that $9.3 trillion
worth of buildings and land is locked up in developing and former communist countries
because poor people cannot legally hold title to it. Acknowledging these property rights
and allowing people to use their property as collateral could liberate an very large
amount of capital to fuel enterprise and wealth creation in both those countries and other
countries that service their markets.

 Key questions for the future of the Namoi and other catchments around Australia include
whether and how to access some of these "sleeping" market opportunities globally.

Food production

For the last 40 years, there was more food produced than needed, theoretically, to feed the
world's population. The problem has been that food production has not always occurred where
the demand for food is highest. In coming decades it is likely that supply will be much more
balanced with demand so that small perturbations can cause a significant impact on food
supply126. Furthermore, future food production is even less likely to occur in the same areas as
food consumption (distribution becomes an even bigger issue). Food prices may become inflated
(and unaffordable to some people). However, new approaches to meeting local demands for
food production are being trialled (e.g. urban farming)127.

Climate change brings new stresses to the world food supply system. Shortages in food supply
could generate distortions in international trade at regional and global levels, and disparities
and disputes could become more pronounced over time. By the end of the century, oceans may
no longer be liveable habitat for coral and other organisms with calcified exoskeletons (such as
plankton and marine snails), due to increased acidity as the world’s oceans absorb about a third
of the atmosphere’s carbon dioxide; as the base of the marine food chain, their fortunes
reverberate outward128 129

There are signs climate change has already ‘arrived’: crops are already being planted in new
regions – wine in England for example60; ocean systems and ‘fisheries’ sectors are of significant
ecological and economic concern: all currently fished taxa might collapse by 2048130; five deep-
sea species might disappear by 2030131; conservations measures may be making things worse
by altering the age structure of fish populations132

Farmed fish now equal wild catch as a seafood133; future aquaculture might fall behind demand
by 2030133; and, there are a large number of ocean dead zones, likely to get worse after a rise
of more than a third over the past two years134. Dead zones currently occur off the coasts of the
U.S., Scandinavia, South America, Ghana, China, Japan, Australia, New Zealand, Portugal, and
Britain.

Globally, the potential for food production is projected to increase with increases in local
average temperature over a range of 1-3°C, but above this range it is projected to decrease.
More frequent droughts and floods might affect local crop production negatively, especially in
subsistence sectors at low latitudes. Altered crops and planting times might allow basic yields of
cereals to be maintained, at modest warming. Climate change impacts on commercial timber
productivity are projected to have large regional variability around a the modest overall global
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productivity rise. For different fish species regional changes in the distribution and production
are expected, with adverse affects projected for aquaculture and fisheries30. In addition:

 At higher temperature ranges, major changes in ecosystem structure and function, species’
ecological interactions, and species’ geographical ranges will have predominantly
negative consequences for biodiversity, and ecosystem goods and services e.g., water and
food supply

 Crop production is expected to increase slightly in mid to high latitudes when temperature
ranges between 1-3°C, then decrease in some regions. Crop productivity is similarly
projected to increase depending on the crop, and then decrease beyond that in some
regions.

 “At lower latitudes, especially seasonally dry and tropical regions, crop productivity is
projected to decrease for even small local temperature increases (1-2°C), which would
increase the risk of hunger”30.

Disease outbreaks could take an enormous toll in developing nations, and overuse of pesticides
could breed widespread resistance among pests and the virtual elimination of protective
predators135. Increased population growth of insects as climate warms, especially in the tropics,
is likely to increase use of pesticides and costs of food production136.

High commodity prices likely for foreseeable future. World prices for many agricultural
commodities may remain at historical highs over the next decade, as the increase in demand for
biofuels continues to shape agricultural markets137. As well as biofuels, the recent price increases
can in part be explained by temporary factors, such as drought and low stocks. Long-term shifts,
including increased feedstock demand for biofuel production and the reduction of surpluses due
to past policy reforms, could keep commodity prices above historic equilibrium levels. The report
provides various examples:

 The United States, annual maize-based ethanol output is expected to double between
2006 and 2016

 The European Union, the amount of oilseeds (mainly rapeseed) used for biofuels is set to
grow from just over 10 million tons to 21 million tons over the same period

 Brazil, annual ethanol production is projected to reach some 44 billion litres by 2016 from
around 21 billion today. Chinese ethanol output is expected to rise to an annual 3.8
billion litres, a 2 billion litres increase from current levels.

 Other demands that are expected to impact on commodity prices are expanding food
demand in developing countries and increasing demand in these countries for high meat
and other developed world foods138

High food prices could lead to social unrest in developing countries. In the developed world,
low-income families who spend higher proportion of disposable income on food will feel the
impact. In Mexico in 2007 there have been riots as the price of wheat has meant many people
are unable to afford tortillas, a basic staple on which the average consumer spends 12 per cent
of their food budget139. The fact that a price spike can create widespread hunger suggests that
food supply systems in many parts of the world are close to "tipping points"140. In addition,
expected shifts in rain patterns and temperatures over the next 50 years could lead to an extra
50 million people struggling to get enough food, especially in Africa141. This might affect world
hunger which is increasing at the rate of 4 million a year142 . See also the World Hunger Map:

(http://www.wfp.org/country_brief/hunger_map/facts.asp?section=9&sub_section=hunger).

Global drives to improve livestock products’ safety may affect small-scale, poor producers most.
Safety concerns regarding human and animal disease associated with livestock products are
increasing. There is concern, that measures to regulate these standards internationally may
marginalise small-scale poor producers143 . This is a concern because agriculture investment in
Asia Pacific better addresses poverty than (economic) growth in other sectors. Medium to long-
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term trends in poverty, vulnerability to natural hazards and the effects of trade liberalisation on
food security in Asia Pacific emphasise the importance of agriculture to the macro economy, the
labour force and the poor144.

The general public in Europe seems to have lost its confidence in food safety. One remedy for
this, as proposed by the Commission of the EU, is the creation of an independent scientific Food
Authority. However, an independent scientific advice alone is unlikely to re-establish public
confidence. It is much more important to make the scientific advice transparent. Risk assessments
are based on a rather narrow, but well-defined notion of risk. However, the public is concerned
with a broader value context that comprises both benefits and risks145. As well, food safety
systems in the US cannot enforce additional regulations. Facing a loss of consumer confidence
because of repeated outbreaks of food-borne illness, three major US produce industry groups
have for the first time called for government regulation in an industry that until now has had
none146

Paradoxically, nanotech food and food products have already entered the market. First
generation nanotechnology-based food industry products, including synthetic food colouring,
frying oil preservatives and packageing coated with antimicrobial agents, have quietly entered
the market147 148 .

 Separate reports note the processed-food giant Kraft and a group of research
laboratories are busy working towards ‘programmable food’. One product they are
working on is a colourless, tasteless drink that you, the consumer, will design after you’ve
bought it. You’ll decide what colour and flavour you’d like the drink to be, and what
nutrients it will have in it, once you get home.

In both Australia and other Western countries, including the USA, market-based approaches to
funding conservation and protection of environmental function on private land are becoming very
popular149 150 151 152 153. Approaches such as reverse auctions are seen as ways to bring new
financial capital into land management, and to recognise the totality of environmental processes,
the benefits from them, and where responsibilities and rights exist154 153 .

Interest in urban agriculture is growing155 We see many examples around the world of local
communities investing in more production of food in their own neighbourhood156 . An interesting
example of this trend in developing countries involves a three-city collaboration between
Colombo, Sri Lanka; Kampala, Uganda; and Rosario, Argentina157. A Dutch report has
proposed development of giant ‘agro-production parks’, located in cities near the end-users of
the products. These ‘parks’ would theoretically be complete ecological systems, with clustering of
many different types of agricultural production so that one activity feeds another and everything
is recycled158

The social licence to produce food is changing.

 In Australia, as elsewhere around the world, there is increasing interest in local food
production, as evidenced by patronage of farmer's markets. There are global trends
towards young people boycotting national and global brands in favour of locally grown
produce that supports local livelihoods and is believed to be more sustainable15.

 The livestock sector may come under increasing pressure to reduce production of
greenhouse gases. The United Nations Food and Agriculture Organization say the
livestock sector generates more greenhouse gas emissions as measured in CO2 equivalent
– 18 percent – than transport159.

 In Europe, consumers are paying greater attention to how far food has been transported
(so called 'food miles') and the associated use of fuel and other resources. A recent UK
report estimates costs of food miles at £9billion each year, half of which is down to road
congestion160. There is considerable debate in Europe between those who wish to see
food miles minimised and those who believe that consumers should be able to purchase
food from wherever they wish. This debate may well become an issue for Australia in the
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future. On a broader level countries are beginning to talk about ecological debt – when
they start using the resources of other countries to maintain their lifestyles.

 The ethical food market is growing. People are increasing asking where their products
were made and how far they have come. The fair trade movement has also gained
considerable momentum, with consumers increasingly prepared to pay more for
guarantees of fair labour practices and sustainable sourcing. Food companies not tuned
into current ethical demands will increasing lose out as consumers become better informed
and more discerning when it comes to ethical shopping. Issues such as sustainable sourcing,
fair trade, humane treatment and genetic modification are clearly here to stay161.

An interesting dimension of the environmental ethics component of agricultural production is the
increasing involvement of religious groups in environmental debates. In Australia we have seen
the major Christian churches make commentary about environmental issues and this is said to
have a particularly strong influence on the thinking of many in rural populations162. Similar
trends are evident in other parts of the world. Some churches in Canada, for example, have
started to urge congregants to boycott bottled water, citing ethical, theological and social justice
reasons. Bottled water, they argue, is morally tainted and should be avoided163.

Our understanding of food production might be diminishing. More than 50 business leaders,
politicians, and activists have formed a national partnership to get America's kids the hell
outside. Inspired by recent concerns that too much fun with video games, computers, and TV can
lead to obesity and depression, the National Forum on Children and Nature is launching a $20
million campaign to fund 20 demonstrations164

Tourism
International tourism competition may “heat up”. The growing number of senior citizens in
Australia, and other industrialised countries such as the USA and Japan, looks to become one of
the major marketing challenges for the tourism industry. The 2007 World Economic Forum Travel
and Tourism Competitiveness Report places Australia 13th overall:

Table 5: The travel and tourism competitiveness index165

OVERALL
INDEX

Regulatory
framework

Business
environment and
infrastructure

Human, cultural,
and natural
resources

Country/Economy Rank Score Rank Score Rank Score Rank Score

Switzerland 1 5.66 2 5.80 2 5.36 2 5.81

Austria 2 5.54 3 5.79 12 4.97 1 5.86

Germany 3 5.48 6 5.62 3 5.23 6 5.61

Iceland 4 5.45 5 5.69 8 5.04 5 5.61

United States 5 5.43 33 5.06 1 5.74 12 5.50

Hong Kong SAR 6 5.33 4 5.75 14 4.81 14 5.44

Canada 7 5.31 15 5.31 4 5.22 16 5.40

Singapore 8 5.31 1 5.81 11 5.01 42 5.11

Luxembourg 9 5.31 17 5.28 9 5.04 8 5.60

United Kingdom 10 5.28 21 5.20 6 5.08 10 5.58

Denmark 11 5.27 8 5.46 16 4.76 9 5.59
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France 12 5.23 13 5.34 5 5.10 28 5.27

Australia 13 5.21 16 5.28 10 5.04 26 5.30

New Zealand 14 5.20 10 5.44 20 4.57 7 5.60

Spain 15 5.18 25 5.15 7 5.05 19 5.34

Finland 16 5.16 7 5.61 18 4.68 33 5.18

Sweden 17 5.13 19 5.25 13 4.88 27 5.27

United Arab
Emirates

18 5.09 18 5.28 19 4.68 24 5.31

Netherlands 19 5.08 22 5.17 15 4.77 25 5.30

Cyprus 20 5.07 29 5.09 23 4.50 3 5.62

Worldwide trends show that holidays are being combined with personal passions. Another
worldwide trend, is for holidays to be combined with personal passions – food and wine, golf,
gardening, and the like. In fact, experts predict there will be a huge growth in these type of
activities.

Infrastructure
An issue that recurs in various scenarios for Australia’s futures as a significant constraint on
progress is the state of infrastructure. A 2001 report by the Australian Infrastructure Report
Card Alliance166 raises substantial concerns (Table 6).

Table 6: Analysis of Australia’s infrastructure based on fitness for purpose (A is the highest
rating; infrastructure rated as D or D– is in a “disturbing state”)

Category Rating Category Rating

Electricity B Airports B

Gas C Roads (National) C

Telecommunications B Roads (State) C-

Rail D– Roads (Local) D

Ports B Potable Water C

Irrigation D– Stormwater D

Wastewater C–

The report argues that the efforts of past generations in setting up this infrastructure are not
being continued by recent and present generations. Particular issues raised include the
following:

There are examples of both under and over-investment in infrastructure, irrigation being an
example of the latter because it “requires excessive subsidisation, and brings with it substantial
environmental costs”.

Greenhouse gas emissions and non-renewable energy consumption are serious issues, largely
caused by deficiencies in transport and energy infrastructure and, so far, inadequate
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commitment by government to reducing greenhouse gas emissions, developing alternative energy
sources, encouraging demand reduction, and encouraging public transport use.

Waterway systems continue to degrade, due particularly to salinity but also water pollution
resulting from inadequate stormwater and sewerage systems

A balanced approach is recommended, recognising that it is not the sole responsibility of
government to fix these problems, acknowledging changing community expectations and choices,
and taking account of the full social costs of degrading infrastructure.

The Australian Council for Infrastructure Development suggests that “a rough estimate of the cost
of making good the under-performing infrastructure identified in the National Report Card is
$150 billion”167.

Although the above reports are now a few years old, the infrastructure debate is still a major
one. One of the scenarios developed by the Business Council of Australia in 2005168 focused on
concerns about what could happen in only a decade if infrastructure decline was not addressed.

Smart infrastructure?

The Australian Business Foundation has coined the term "smart infrastructure" to denote what it
believes is required for economic development of regions in Australia for the future169 170 . It is
argued that the old approach of regions seeking to be self sustainable will not work in the
future, and smart infrastructure should seek to link regions with other regions to seek resources
that they need and to overcome what used to be called the "tyranny of distance" but which in
the future will be little more than a relative inconvenience. This style of thinking is very relevant
to the Namoi because of its potential access to major centres around Sydney and Brisbane if
transport infrastructure were to improve.

Key issues to be addressed in achieving smart infrastructure in the future include:

 Regional identity and control of infrastructure choices.
 New and better ways of paying for and managing infrastructure.
 The mismatch between local community expectations and processes for political and

bureaucratic decision making.

Four key areas for achieving smart infrastructure are:

 Investment in 'knowledge' infrastructure, like technology parks, industry clusters and
education/business linkages that turn regions into hubs of high performance industries.

 Attention to infrastructure that connects people and places in and between regions,
particularly transport and telecommunications, because of their role in stronger business
and economic performance.

 Better and more imaginative alignment of State and regional responsibilities for
infrastructure planning and use.

 Actions to build more effective partnerships between the public and private sectors for
managing and financing infrastructure.

The elements of Smart Infrastructure are:

 Factors that reduce investment and operating uncertainty, such as transparency in
government processes, leadership directions and economic management.

 Infrastructure to support basic production processes such as transport, labour,
communications, power, and the like.

 Workforce skills and accessibility to quality education institutions for ongoing skills
development.
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 Infrastructures/programs that underpin the development and commercialisation of new
ideas (i.e. innovations).

 Business cultures that promote competition, collaboration, entrepreneurship, risk taking,
and openness to new ideas.

 Connectedness to other members of the value chain, including relevant research institutions
and brokers of market intelligence, capital, etc., a characteristic that can be summed up
by the term 'clustering'.

 Quality living environments that offer the necessary services for attracting and retaining
knowledge workers.

 A strong cultural economy which helps to power the industrial economy with new ideas and
keeps knowledge workers engaged with their local community.

 Social cohesion, whereby the various economic and other agents in the community have a
strong sense of shared future and a willingness to support each other's ultimate
competitiveness.
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ENVIRONMENT
Farming irrigation uses 60% of all water taken from rivers and aquifers globally, and
while the world grows twice as much food as it did a generation ago, we use three times as
much water to do it.

Richard Watson15

Biodiversity
In Australia

Decision makers in the Namoi will be well aware of concerns about how to balance land-use for
food production and other industrial uses with protection of biodiversity. The recent State of the
Environment report171 highlighted the limited amount of information on which to judge impacts of
land use on biodiversity and the need to pay closer attention to economic and social benefits to
humans from functioning ecological systems, but also noted the progress that has been made in
recent years towards better institutional arrangements for balancing different land uses.
Michael Archer172 has recently provided graphic information on the change in biodiversity in
Australia in geological time. The key message for scenario planning in the Namoi, is that there
will be uncertainty about how much political interest there will be in biodiversity conservation,
what role regulation might play in protecting biodiversity, and what will be learned in coming
decades about the functional interactions between biodiversity, ecosystem and social resilience,
and economic development.

Globally

The international literature talks about the likelihood of massive global biodiversity of declines,
the possibility of ‘tipping points’ that could lead to irreversible declines in our ability to feed
ourselves and trigger feedback mechanisms such as increases in vulnerability to new diseases
and climate change. There is talk of a "sixth extinction crisis" in which upwards of half all species
could functionally vanish in next century. It is argued that ‘human selection’ is becoming the
driving force behind evolution rather than ‘natural selection’173 174. Therefore, there could be
intense international pressure to conserve biodiversity in coming decades, although the strength
of this pressure is uncertain and could fluctuate.

The FAO, in collaboration with the International Livestock Research Institute (ILRI) and other
groups, surveyed farm animals in 169 countries, to produce a report of global livestock. This
report shows that many local varieties of livestock are declining due to the promotion of common
varieties. About 20 percent of farm animal breeds have been brought to the brink of extinction
as world agriculture narrows its focus to just the most productive livestock175.

Climate change
In Australia

Climate change science is evolving rapidly, with an emphasis on local impacts. The models
produced by the International Panel on Climate Change (IPCC) are conservative and there are
some alarming indicators around the possibility that impacts at the upper limits of the IPCC
models are already in train or might occur sooner than anticipated.

Possible impacts of climate change on Australia in coming decades include176:
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 Increased severity of droughts
 Greater frequency of extreme events, including heavy rains, floods, storm surges, tropical

cyclones, mid-latitude storms and heavy rain events
 Increase in temperatures by 0.4 to 2.0 °C by 2030, and 1.0 to 6.0 °C by 2070, relative

to 1990 (greater increases inland than near the coasts) with associated increases in
potential evaporation and heatwaves, and fewer frosts

 Changes of rainfall in the south-west in the range of –20% to +5% by 2030, and –60%
to +10% by 2070, with changes of –10% to +5% by 2030 and –35% to +10% by
2070 in parts of south-eastern Australia.

 Projections for impacts of climate change on crop yield in Australia177 are uncertain with
both increases and decreases possible.

The latest report from the International Panel on Climate Change30 draws the following
conclusions: "Water security problems are projected to grow by 2030 in southern and eastern
Australia; and, significant loss of biodiversity is projected to occur by 2020 in some ecologically
rich sites including the Great Barrier Reef and Queensland Wet Tropics. Population growth and
coastal development in south-east Queensland and in Cairns are expected to compound risks from
sea-level rises and from increases in the severity and frequency of storms and coastal flooding by
2050".

The key message with respect to scenario planning is that land managers need to prepare for a
wide range of potentially extreme possibilities and planning to deal with the average
predictions of climate change models is not a useful risk management strategy.

Worldwide, most people consider climate change a serious problem (see below). Recent events
indicate this is occurring in Australia as well (e.g. Error! Reference source not found.).

Box 1: Ten steps to rapid change

The Climate Institute (Australia)178 suggests that the following trends will cause a "tipping" point in
attitudes towards, and action about, climate change in the very near future:

1 Science: The scientific evidence is now strong and still growing
2 The USA: The USA is now taking concerted action on climate change despite its government

previously being reluctant
3 Business: Global business is driving the establishment of a global economy that controls carbon
4 Media: A global spike in the quantity and quality of media coverage has brought climate change

to the front of public awareness
5 Energy security and oil prices: Oil and gas over -dependencies have created new impetus to reduce

fossil fuel consumption. This widespread concern has ushered in a new group of advocates for
energy security and climate change action

6 International policy: Kyoto, the G-8 and other international forums are establishing tougher
parameters for global action to reduce greenhouse gas emissions and address climate change

7 Carbon profits: International carbon trading markets have exploded and are projected to become
major commodity markets

8 Clean energy: Renewable energy is now mainstream and booming
9 Pop culture: Climate change is now part of popular culture
10 Moral issue: Climate change has been embraced as a moral issue by churches, faiths and spiritual

leaders
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Global trends and attitudes towards climate change

Worldwide, most people consider climate change a serious problem. A majority of the public in
many countries now believes that they will see the impacts of climate change in their lifetimes
and that adaptation will be essential for limiting the damages (even in the US).

 In a poll of 33,237 people from all major regions of the world conducted by GlobeScan
Incorporated between October 2005 and January 2006, an average 90% of
respondents said that ‘‘climate change or global warming, due to the greenhouse effect’’
is a serious problem179.

As well as these impacts of gradual climate change, there is the possibility of several climatic
rapid and surprising changes -called “large-scale singular events” by the International Panel on
Climate Change180.These plausible, abrupt and likely irreversible Earth system events could take
more than a century to come about some could occur within decades. McCarthy et al180 state:
“Human-induced climate change has the potential to trigger large-scale changes in Earth systems
that could have severe consequences at regional or global scales. The probabilities of triggering
such events are poorly understood but should not be ignored, given the severity of the
consequences.”

Climatic rapid and surprising changes include complete or partial shutdown of the North Atlantic
and Antarctic Deep Water formation, disintegration and melting of the West Antarctic and
Greenland Ice Sheets, and major changes in the carbon cycle due to biospheric effects
(Appendix 2)

Climate change impacts might be occurring at an ever faster rate, according to several recent
studies. A series of studies has suggested that global warming is accelerating three times more
quickly than feared. They have found that emissions of carbon dioxide have been rising at thrice
the predicted rate in the 1990s. The Arctic ice cap is melting three times as fast - and the seas
are rising twice as rapidly - as had been predicted. It is suggested that another decade of
business-as-usual carbon emissions will make it too late to prevent the ecosystems of the north
from triggering runaway climate change181 182

 Warming and shifting in seasonal patterns in the northern hemisphere is seeing many of
the world’s mountain glaciers melting at a faster rate than at any time in the past 150
years183.

 It is expected that levels of the greenhouse gas methane will rise sharply in the next few
years, warming the planet faster than previously expected184.

The idea that forests are going to combat the rise of CO2 in the atmosphere has, probably been
overstated. For five years, multiple studies by leading centres for climate modelling suggest that
while forests have strong cooling effects in the tropics, they have an equally strong warming
effect at high latitudes185 . The accelerating destruction of the rainforests that form a cooling
band around the Earth's equator is now being recognised as one of the main causes of climate
change (it contributes about 20% of greenhouse gases)186. Carbon emissions from deforestation
far outstrip damage caused by planes and automobiles and factories187. The global effort to
stem climate change could soon include paying countries in the tropical belt to not cut down their
rain forests, beginning with a World Bank pilot project188

 Indonesia is among the world's top three greenhouse gas emitters because of
deforestation, peatland degradation and forest fires, according to a 2007 World Bank
and British government climate change report189 . Indonesia's rainforests are being
stripped so rapidly because of illegal logging and palm oil plantations for bio-fuels; they
could be wiped out altogether within the next 15 years190.

The extent to which security risks are exacerbated by climate change processes has been under-
estimated191. There could be as many as 50 million environmental refugees in the world in five
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years time. This is likely to include eco-refugees from Pacific islands as sea level rises and other
‘eco-refugees’ displaced by ecological disasters caused by natural forces and wars192 . Already
environmental degradation forces as many people away from their homes as political and social
unrest. Other movements of people, for example from rural areas to coastal cities, is likely to
become an increasing problem when combined with climate change193

As well, concern is being voiced about the loss of diversity in agricultural genotypes due to the
focusing of breeding technologies in a few large corporations. For example, 20 percent of
animal breeds are said to be at risk of extinction175 .

Late action will cost more than early action on climate change. The 2006 Stern Review said that
without new preventative measures, the overall cost of climate change could be equivalent to
losing 5% of global GDP each year. A (2006) Tufts University study agreed, noting failure to
fight global warming could cost $20 trillion a year by the end of the century; not including costs
of biodiversity loss or unpredictable events like the shutdown of the Gulf Stream. (That is equal
to about 6 to 8 percent of projected world economic output at century’s end). The World
Economic Forum (WEF) upped its assessment of the risk posed by climate change, estimating that
it could cause up to $250 billion of economic losses over the next 10 years. WEF’s assessment of
the risk of water shortages, tropical storms and inland flooding was also increased, along with a
rash of other potential disasters such as a global pandemic, international terrorism and civil war.
Although there is some disagreement about the magnitude of these figures, there is broad
agreement that costs will be substantial and that action needs to be taken to protect the
standard of living for future generations194 - although interestingly some argue that the actions
should be aimed at building human capital now and addressing carbon emissions later195.

Countries that have not signed Kyoto might face trade barriers and penalties. It has been
suggested by some that the World Trade Organization (WTO) should impose duties on exports
of steel and other energy-intensive products from the USA because that country benefits unfairly
from its refusal to join the Kyoto Protocol limiting carbon dioxide emissions and other greenhouse
gasses 196 . The ways in which the post-Kyoto processes play out could have a range of
implications for Australia and this remains an area of significant uncertainty.

Some novel and "science fiction" approaches to climate change are emerging. Many of these
will go nowhere but they are worth keeping an eye on because history has shown that many of
the technological advances that take us by surprise start out as "science fiction". Future climate
change may be reduced through mitigation (reductions in greenhouse gas emissions) or through
geo-engineering. A number of scientists say it would be foolhardy to rule out the most ambitious
projects197 198.

 The latest climate modelling hints that shading the globe by spewing megatons of
sulphurous debris into the stratosphere to counteract greenhouse warming could actually
work. This action could substantially offset future warming and provide additional time to
reduce human dependence on fossil fuels and stabilize CO2 concentrations cost-effectively
at an acceptable level199 .

Contention and debate around climate change is increasing and is likely to continue to be a
feature of the media in coming years. According to Nina Utne, between 1993 and 2003, not a
single peer reviewed article published in a scientific journal cast doubt on global warming.
However, over a similar 10-year period, more than 53 percent of mainstream news articles
covering the topic did200 201.

A World Environment Organisation?
There is a debate about whether a World Environment Organization should be set up. Under a
WEO, partial centralisation of international environmental affairs is possible; however, if



Environment

Namoi Environmental Scan Draft 9/25/2007 Page 41 of 63

properly designed, A WEO has the potential of making an important improvement in the
environmental governance of our planet202.

Water scarcity
Freshwater shortages are likely to trigger increased environmental damage and social unrest
over the next 15 years. The number of failed states may rise significantly; especially in Asia-
Pacific – this means they are vulnerable to violent internal conflict203. Demand for water is rising
while supplies are declining; aquifers worldwide are being run dry (hence rainwater becomes a
primary water source); and, the percentage of food produced from irrigated cropland is
increasing (about 40%) now. The 2006 Global International Waters Assessment134 indicates that
agriculture poses the biggest threat to the world’s freshwater resources, while over-fishing
threatens the oceans204.

Five flashpoints for potential water wars some experts say are looming: India and Pakistan,
India and Bangladesh, Israel, Jordan, Syria, Lebanon and Palestinian Territories, Egypt, Sudan
and Ethiopia, Turkey, Syria and Iraq. One-third of the world’s population is living in water-
scarce areas. Asia has less fresh water - per person - than any other continent outside of
Antarctica205.

 China is suffering from water shortages for crops and domestic use206. The Ogallala
aquifer, that feeds the USA Great Plains, is running low207. Water conflicts could plague
India in the coming decades. Himalayan glaciers melting will affect South Asia’s and
China’s drinking water supply208. Similarly, Mountain glaciers located in equatorial Africa
are on their way to disappearing within two decades (on the border between Uganda
and the Democratic Republic of Congo). The glaciers will be gone within 20 years if
current warming continues.

Water theft is emerging as a new crime globally. Already some major corporations have been
implicated15.

The prospect of water shortages, scarcities, and stresses will have important impacts on
businesses. Scenarios from the World Business Council for Sustainable Development in 2006209

suggest that water should be high on the business agenda because all businesses depend on
water. More broadly, firms are looking at whether climate change could affect their bottom
lines. Some of the insurance industries’ largest companies are putting these issues at top of
agendas210. As global warming’s effects play out it is anticipated there will be an increase in
litigation against governments and companies in the USA to rival tobacco litigation211.

It might be wise to include virtual water accounting in any national or regional water and
agricultural policy analysis. Virtual water trade between nations can relieve the pressure on
scarce water resources and contribute to the mitigation of water scarcity at both local and
global levels. For China for instance, relatively dry in the north and relatively wet in the south,
domestic virtual water trade is a relevant issue212.
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POLITICSAND
GOVERNANCE
Politics

Recent trends in Australian federalism show a shift from competitive and co-operative
federalism to a system of ‘pragmatic federalism’213 where the Commonwealth uses its array of
financial and legislative powers to intervene selectively in areas of traditional State
responsibility to make ideological or political points. In doing so, the Commonwealth undermines
the benefits of federalism and exacerbates problems such as duplication and excessive
administrative burdens. Commentators indicate there are three main areas in which reform is
needed:

 Reallocation of roles between the Commonwealth and State and Territory Governments to
reduce duplication and clarify responsibilities (urgent primary care, mental health, acute
health service model redesign is required).

 Improvement in the mechanisms for inter-governmental co-operation.
 Reform of federal–state financial relations, both in the operation of specific purpose

payments and in the level of vertical fiscal imbalance.

Many of these reforms could be achieved through cooperation and the referral of power where
necessary. However, a constitutional convention may be a useful means of reaching consensus on
these reforms and proposing any constitutional amendments that could enhance the future
operation of the Australian federation214 .

Globally, interest and engagement in politics is waning. For example, a recent study reported
that more people over the age of 18 voted on the TV programme American Idol than in the US
election the same year15.

In a background paper for the Business Council of Australia scenarios in 2004, Patrick Weller215

suggested that, while it is exceptionally difficult to predict details of the administrative form and
intellectual framework of government in the next few decades, the following outcomes are
relatively certain:

 The political scene is likely to continue with the same parties dominant in the House of
Representatives and most State lower houses

 The major political parties probably will continue their focus on recruiting and training
professional politicians and on highly organised manipulation of the electorate, with
members coming into parliament earlier (with less connection to their electorates) and
leaving younger, particularly if they do not have the chance to be a minister.

 Party membership will remain small as modern communications do not require a mass
party to run campaigns.

 Voters will receive tailored messages at home, based on their interests and demographics.
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 There will be a fewer safe seats on each side, as economic status and vote become
increasingly disconnected, voters become more discriminating and sophisticated, and even
apparently popular leaders can face surprising swings if they lose voter confidence.

 What the parties stand for will change according to the economic and international
circumstances.

 People will increasingly identify with social movements as much as or more than with
political parties and these movements might play increasing roles in the Senate.

 The disconnection between the people and the parties is likely to lead to an even greater
sense of alienation.

Interestingly, Weller also thought that an upper house of parliament that has a different
composition from the lower houses was likely to persist. Perhaps the current situation is a
temporary aberration and governments having a majority in both houses will be unusual?

The "professionalisation of politics" is a global trend15. It is likely to mean that bringing about
change will require getting broad public support before political action is taken rather than the
other way around. It brings into question where civic leadership will come from in the future.

According to Weller, there are a number of current tensions for which resolutions in the next
decades are unpredictable (Table 7).

Table 7: Tensions leading to uncertainty about the future of Australian politicsand
governance215

The rhetoric to decentralise, to consult
and to provide choice,

Versus A push to centralise, to increase executive
power;

Talk of the need for a more substantive
parliamentary role

Versus Complaints that the Senate is obstructive
and undemocratic

Alienation from, and declining trust in,
government, and resistance to pay
more taxes

Versus Demands that governments do something
about issues like the environment, prices,
marriage and others

Scepticism about the public service Versus A continuing belief in its importance, so it
has to do more with less

Popular desire for Australia to become
a republic

Versus Reality that an Australian prime minister
has all the advantages of a president
and almost none of the restraints

Communication technology and
declining confidence in governments
gives non-government organisations
exposure and a chance to become the
new voice of the people

Versus Communication technology makes prime
ministers more powerful than ever before
through ability to gain intelligence,
communicate issues and control agendas

For some years there has been debate about changes to the Australian Constitution, particularly
in the areas of human rights and relative powers and responsibilities of State and
Commonwealth governments216. The balance between Federal and State powers has become an
increasing issue over the past 12 months and has implications for local and regional government.
The November 2006 High Court of Australia decision on the Federal Government’s WorkChoices
legislation has had a major impact on thinking about State-Federal relations. The decision states
that the constitution prescribes the existence of the States but says nothing about their functions.
It also validates the use of corporations power, which potentially gives the Federal Government
wide-ranging opportunities to legislate in areas traditionally consider the provenance of the
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States. It seems likely that changes in the balance of responsibility between levels of
government will occur in small steps rather than wholesale changes to the Constitution, although
the latter is still a possibility215 216.

Geopolitics
There has been ongoing discussion for several decades about Australia's role in the Asia-Pacific
region. As the implications of Australia's involvement in Iraq and Afghanistan become clearer,
there may be increasing the debate about both political and economic alliances.

In its thinking about the future, elements of the Australian business community recently expressed
concern about the impacts of political, economic, social, and environmental unrest in the Asia-
Pacific region168. Issues of concern included:

 Conflict between China, Taiwan, and/or Japan
 Failed states in the Pacific requiring financial, law and order, and/or environmental

assistance
 Environmental and/or political refugees seeking to enter Australia
 Over enthusiastic investment by Australian businesses in the developing Chinese economy

making Australia vulnerable to China shifting its economic alliance (for example to eastern
Europe).

Some years ago, Shell developed a scenario considering the different business practices that
might be needed if a Western country were to adopt Asian ways of doing business (for
example, if negotiations were based much more on relationships than on factual arguments)217.
This scenario remains pertinent for coming decades because it points out some of the constraints
that Australian businesses are likely to face when trying to access Asian markets. Asian markets
are likely to be a major and growing opportunity for industries located in the Namoi in coming
decades.

New sources of conflict?
It is becoming commonplace now to hear discussion about future wars over oil and water, but it
is also suggested that resources such as grain markets, which are currently under the control of a
few Western nations, could be the focus for conflict15. Such conflicts could have major
repercussions for catchments like the Namoi.

Governance
Over the past three decades, Australia has seen an unprecedented experiment in
regional and catchment governance. The Natural Heritage Trust and the National Action
Plan for Salinity and Water Quality arose from this process. Although imperfect171,
these initiatives have seen a greater move to wards the devolution of decision-making to
those closest to environmental and social trends in regions. Elsewhere in the world, social
researchers have worked to understand the way that institutions develop within
communities and how alternative institutional arrangements evolve to meet the new
challenges218 219 220.

The concept of "resilience", which originally evolved separately in engineering,
psychology, and ecology, has received considerable attention and lessons learned from
ecosystems have been applied to rule social systems221 222 223. From this concept has
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emerged the idea that social systems, like ecological systems, go through cycles of
increasing complexity followed by partial or total collapse and then re-organisation224.

Related research has emerged on the reasons for collapse in past societies, which include:

 Climate change
 Hostile neighbours
 Lack of friendly trade partners
 Inappropriate societal responses to challenges

 Failure to anticipate
 Failure to perceive
 Rational bad behaviour
 Disastrous values225 226

The key message for those contemplating institutional challenges in the future of the Namoi
catchment is that societies naturally want to feel comfortable with the institutional arrangements
that have and are very good at ignoring the early warning signs of approaching problems and
the need to adapt or transform their institutions.

Another conclusion that has arisen from research on social change is that, although we are able
to explain in retrospect why change has occurred in the past, there is very little theory that
enables researchers to predict when and how social change will occur227.

Global catchment alliances?
Two major emerging global trends could combine to make life very interesting for catchment
managers in future. As communication becomes more and more open, global and non-
discriminatory in terms of ethnic or national boundaries201 15, exchange of experiences and
information need not be any harder across long distances than it is across catchment boundaries.
Many future commentators are suggesting that globalisation might not necessarily continue to
grow and that we might see increased focus on local management of a range of environmental,
social, and economic issues12 15. The Millennium Assessment scenarios12 explored the possibility
of global alliances among catchments that faced similar challenges in different countries and on
different continents.
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APPENDIX1: FORESEEABLEFUTURE
SHOCKS

Table 8: Foreseeable future shocks (Barney Foran, personal communication 2006, cited in Cork et al 2007228

Internal/
External

Title Nature and Effect Comment

Internal Oil depletion The current oil issue is really just an emotion-led price spike. However
around 2015 we expect oil production to be physically constrained
and Australia’s domestic stocks to be very low. The price Australia can
adapt to and our trade balance will look simply dreadful. The most
important issue is that supply will become erratic and cause breaks in
important production chains and therefore widespread disruption

Possible that Australia could make a reasonably
quick adaptation to compressed natural gas.

Internal Population
ageing

Around 2030 we expect that approximately 25% of Australia will be
over the age of 65 giving increased health and pension costs, but
more importantly a stable or slightly declining workforce that does
not increase the government coffers through continual growth and
expansion of consumption. Tied into lack of investment in all round
skills

Several good analyses point to this being a bit of a
beat up to frighten the punters, provided Australia
gets expected productivity growth and progressively
increase social spending by 5%.
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Internal/
External

Title Nature and Effect Comment

Internal Land and
water
toxicity

By the mid 2020s many land and water ‘sleepers’ will be coming
home to roost potentially giving saline and acidic rivers that in turn
make irrigation agriculture extremely problematical. Once these go
past the buffering thresholds it may be difficult to entice rivers and
land to return to reasonable ecological function.

A really bad fright in the 2010s may scare us enough
to invest heavily enough to repair sufficiently

External Semi-
permanent El
Nino

The main of discussions about global change in Australia is higher
temperatures and more cyclones. More worrying would be if rainfall
patterns move permanently off-land and most of the country’s
production areas remained in semi-permanent drought

A real possibility with reasonable support for the
hypothesis that this has happened to the south west of
Western Australia.

Internal Infrastructure
fragility

Lack of substantial investment since the 1970s in widespread ‘dull’
infrastructure essentials such as water, electricity and transport leads
to the widespread co-occurrence of system failures in the 2020s

This is real now but a few mega-failures in the next
two decades might wake us from our slumber.

External US led
economic
meltdown

The ‘shopping mall’ economy of the US requires large inflows of
capital (mainly Asia) to underpin and sustain growth in most of the
world. The US now has large trade deficits, very large debt and a
large underclass of deprived peoples. If the US economy cracks it will
take most of the developed world with it. Because China had nowhere
to send manufactures, our commodities exports would dry up
overnight

Recognising this, perhaps the rest of the world would
simply not let it happen. However the co-occurrence
of a New Orleans and a 9/11 attack would
probably do it

External Large
depreciation
of Australian
dollar

A large downturn in several commodity exports (eg Brazil and
Argentina blow us out of the water on iron ore, grains and meats)
could rapidly increase our trade deficit (especially when oil is biting
hard), cause a flight of capital and make our external private debt
(circa $500 billion now) difficult to pay interest on. Most importantly
our superannuation funds will give very little retirement cash flow and
cause much social ‘grey’ anger.

Unlikely that Australia could sink as low as Zimbabwe
but Argentina is a reasonable model
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Internal/
External

Title Nature and Effect Comment

External Human
pandemic

The current bird flu issue is the most likely. The key issue is not just the
number of people it kills or makes very sick, but the degree to which it
could clog up normal social and economic transactions, such that the
economy would stall and normal things become physically unworkable

Internal Animal-plant
pandemic

Possible that a superbug or plant weed from a GE escape or mistake
(perhaps with human implications) could emasculate production but
more importantly completely stop agricultural exports.`

Continual wind down of practically skilled field
operatives would allow the issue to intensify while the
‘suits’ risk managed

BOTH Co-
occurrence

Take you pick above but any two or three in combination could
synergise the unwieldy outcomes of each individual one into untold
and unforseen myriads of truculence

Perhaps too apocalyptic but requires research and
role-playing to determine most thoughtful responses
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APPENDIX2 : CLIMATE TIPPING
POINTS

Table 9: Plausible biogeochemical tipping points (large-scale singular events). Modified slightly from McCarthy et al180, who
present and discuss the evidence.

Singularity Causal Process Impacts

Nonlinear response of
thermohaline circulation (THC)

– Changes in water temperature and freshwater input
could result in complete shutdown of North Atlantic
THC or regional shutdown in the Labrador and
Greenland Seas. In the Southern Ocean, formation of
Antarctic bottomwater could shut down. Such events
are found in the paleoclimatic record, so they are
plausible.

– Severe consequences for marine ecosystems and
fisheries. Complete shutdown would lead to a
stagnant deep ocean. Major change in heat budget
and climate of northwestern Europe.

Disintegration of West Antarctic
Ice Sheet (WAIS), with
subsequent large sea-level rise

– WAIS may be vulnerable to climate change because
it is grounded below sea level. Its disintegration could
raise global sea level by 4–6 m. Disintegration could
be initiated irreversibly in the 21st century, although it
may take much longer to complete.

– Considerable and historically rapid sea-level rise
would widely exceed adaptive capacity of most
coastal structures and ecosystems.

Runaway carbon dynamics – Reduced efficiency of absorption of carbon by the
ocean and plants on land. Carbon and other
greenhouse gases could be released from biological
systems on land, which could fed on itself and increase
even faster.

– Rapid, largely uncontrollable increases in
atmospheric carbon concentrations and subsequent
climate change would increase all impacts of climate
change and make it difficult for biodiversity of human
societies to adapt.
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Singularity Causal Process Impacts

Transformation of continental
monsoons

– Intensification of Asian summer monsoon cased by
increased greenhouse gases. Likely to be
accompanied by increased variation in rainfall
between seasons.

– Severe impacts on food production and flood and
drought occurrences in Asia.

Changes in the timing and
patterns of crucial climate system
processes such as ENSO, NAO,
AAO, and AO

– ENSO could shift toward a more El Niño-like mean
state with eastward shift of precipitation patterns.
ENSO’s variability could increase.

– Changed drought and flood patterns and changed
distribution of tropical cyclones.

Rearrangement of the distribution
of plants, animals and other life
as a result of rising CO2
concentrations and climate
change

– Large-scale redistribution of vegetation patterns.
Possible rapid dieback of tropical forests and other
biomes or more gradual shifts. More frequent fire
could accelerate ecosystem changes.

– All models initially simulate an increase in biospheric
carbon uptake, which levels out later. Only a few
models simulate carbon release.

Destabilization of international
order by environmental refugees
and emergence of conflicts as a
result of multiple climate change
impacts

– Climate change—alone or in combination with other
environmental pressures—may exacerbate resource
scarcities in developing countries. These effects are
thought to be highly nonlinear, with potential to
exceed critical thresholds along each branch of the
causal chain.

– This could have severe social effects, which, in turn,
may cause several types of conflict, including scarcity
disputes between countries, clashes between ethnic
groups, and civil strife and insurgency, each with
potentially serious repercussions for the security
interests of the developed world.


