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organizations and authors, and the specific sources of the information have been 
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ABOUT SYSTEMS THINKING 

THE WAYS OF THE SYSTEMS THINKER1 

The ways of a systems thinker can be summarized as: 

1. Sees the whole picture 

2. Changes perspectives to see new leverage points in complex systems 

3. Looks for interdependencies 

4. Considers how mental models create our futures 

5. Pays attention and gives voice to the long term 

6. “Goes wide” (uses peripheral vision) to see complex cause and effect 
relationships 

7. Finds where unanticipated consequences emerge 

8. Lowers the “water line” to focus on structure, not blame 

9. Holds the tension of paradox and controversy without trying to resolve it 
quickly 

10. Avoids emotional reasoning 

11. Does not use either/or thinking or overgeneralize 

12. Considers alternative interpretations of data 

 

CAUSAL LOOP DIAGRAMS2 

Causal loop diagrams (also called systems diagrams), provide an effective 
language for describing complex cause and effect relationships. 

BASIC CAUSE-EFFECT RELATIONSHIPS 

At the heart of the use of system diagrams is the idea of linking factors to show a 
relationship between them. 

For example a company may link the factors of product quality and customer 
satisfaction. It believes that as the quality of its goods change, so will customers' 
happiness with them. We show this as an arrow linking the two factors: 

                                                 
1 Adapted from The Systems Thinking Playbook, by Linda Booth Sweeney and Dennis Meadows 
2 Adapted from mindtools.com 
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The S shows that the factors move in the same way - as quality improves, so will 
the happiness of customers. The arrow shows the direction of the relationship: 
raising customer happiness does not necessarily raise the quality of the goods! 

These relationships can also work the other way. The company may link price with 
the customers' perceptions of the 'good value' of its goods. This is shown below: 

 

The O shows that the relationship works in the opposite way: in this case as you 
raise price, customers' perceptions of good value reduce. 

Note: “+” or “-“ may be used instead of “S” and “O” respectively. 

FEEDBACK LOOPS: 

Feedback is an important concept in the use of system diagrams - in very many 
cases changing one factor will impact on another factor, which will then affect the 
first. Feedback will either reduce the impact of the change, or will amplify it. 

BALANCING LOOPS 

Where feedback reduces the impact of a change, this is called a balancing loop. 
The example below shows an example of a balancing loop, where an under-
resourced service company is trying to raise quality: 

 

In this situation, improving the quality of service leads to improved customer 
satisfaction, which leads to an increase in demand for the company's service. In 
trying to meet this demand, the company has less time to devote to individual 
customers, which reduces its ability to improve quality further. 

Note the small circular arrow in the middle of the loop. This shows which way 
round the loop is running. In complex diagrams with many loops, this arrow will be 
labelled and will identify loops. 
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The graph below shows how quality of service might vary with time in the example 
above: 

 

Balancing loops are easily recognizable by them having an odd number of 
opposite relationships (“O”’s). 

REINFORCING LOOPS 

Where feedback increases the impact of a change, it is called a reinforcing loop. 
The example below shows an example of a theatre trying to improve its profitability 
by investing more in productions. 

 

As more investment is put into a production, the theatre is able to put on more 
lavish plays with more famous actors. Better plays should bring better reviews, and 
therefore higher ticket sales. This should lead to higher profitability, and therefore 
more money available to invest in future productions. 

A graph showing how ticket sales might vary against time is shown below: 
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Note that this assumes that investment is increasing as time goes on. It also 
ignores some important facts: firstly that there are only a certain number of seats in 
the theatre, and secondly that external factors such as competition and market 
saturation will eventually limit growth. On a system diagram showing the way that 
the theatre operates, these factors would be shown as balancing loops impacting 
on this reinforcing loop. 

Reinforcing loops are easily recognizable by them having an even number of 
opposite relationships (“O”’s). This includes zero, 2, 4, etc.  

 

EXTERNAL FACTORS 

The system diagrams should take the impact of external factors on them. 

In the balancing loop example above it was assumed that demand was raised only 
as customers became more satisfied. In reality demand is just as likely to be 
affected by the state of the economy. This is shown in the modified diagram below: 

 

The external factor is shown as a labelled relationship, with arrow pointing to the 
appropriate part of the system diagram. 

GAPS 

In the reinforcing loop example above sales of theatre seats were related to 
investment in productions. What was not shown in the model was the fact that 
there is a limited number of seats in the theatre. 

Inevitably this will cap the growth of ticket sales as the theatre will seriously upset 
customers if it sells more tickets than it has seats available! 

This is built into the model with the idea of a gap. There is a gap between the 
number of seats available (an external factor), and the number of seats used 
(tickets sold). 
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As the theatre sells more tickets, the size of this gap reduces. At a particular point 
it cannot sell any more tickets. Increases in investment beyond this point may not 
yield any more profit. 

This is shown by modifying the diagram to both show both the external factor of 
the limit of the number of seats, and to show the gap: 

 

When all seats are sold, i.e. when seats available - seats bought = 0, then profit 
will not rise any higher unless other factors are brought into the system. 

Note that it is very important to get the gap definition correct for ones model. 

DELAY 

The impact of delay is the final area we need to consider in a system diagram. 

Ideally when one makes a change to a system it should adjust immediately to its 
new state. In reality there is almost always a delay before other factors adjust. This 
delay may occur in a mechanical system simply as a result of inertia and friction. In 
a human system it will occur as people take time to communicate, get used to new 
ideas, and implement change. 

One can show this delay in a simple model using antelopes and cheetahs. As the 
number of antelopes rises, more food is available for the cheetahs. More cheetahs 
will therefore survive, and will be able to breed. 

One part of the delay within this system is given by the length of time it takes for a 
cheetah to be born and grow to maturity. The other part occurs as starving 
cheetahs take time to die. 

Feedback occurs as cheetahs kill antelopes. The higher the number of cheetahs, 
the greater will be their impact on the antelope population. 

The system below shows this: 
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Note the double slash on the line showing the relationship between the antelope 
and cheetah populations. This shows that some form of delay is slowing the 
change of the related factor. 

Note: an hourglass is sometimes used instead of a double slash to denote delay. 

If there was no delay within the system, we might expect to see a cheetah 
population that is constant over time, since adjustment would be immediate. Any 
change in the antelope population would be instantly matched by an increase in 
the cheetah population. These additional cheetahs would eat the additional 
antelopes, and then die immediately. 

The delay in the system causes it to behave in a different way: 

 Firstly the cheetah population will take time to increase  

 Next, the large population of cheetahs will continue to breed as food starts 
to become scarce.  

 This number of cheetahs will cause a big reduction in the number of 
antelopes.  

 This will then lead to a crash in cheetah population as animals starve.  

 The antelope population will then recover as there will be fewer cheetahs to 
restrict their numbers. 

 If nothing else has any impact on this system, then cheetah numbers may 
oscillate as shown below: 

 

This occurs as the cheetah population continually over-adjusts, first in growth, and 
then in decline. In this system, the longer it takes for a cheetah to breed and starve 
– i.e. the greater the delay – the greater will be the variations in cheetah 
populations. 
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IMPROVING THE SYSTEMS MODEL 

The models examined at so far have been simple – they have ignored many 
possible impacts on each system. For example, in the model of antelopes and 
cheetahs, many factors have been ignored, e.g. the impact of disease, drought, 
human activity, etc. 

One can improve the model by building in as many of these external factors as 
one can think of. Then, simplify it by eliminating those factors that have a 
negligible impact. 

External factors might be: 

 Natural - weather, natural resources, disease, environmental change, etc.  

 Technological - new technologies, changes in technology, etc.  

 Human - psychological, emotional, ambitions, expectations, etc.  

 Political - ideology, corruption, effectiveness, interest, etc.  

 Social - values, social inertia, traditions, philosophies, etc.  

 Financial - state of the economy, capital available, etc.  

 Etc. 

Ultimately you may end up with a model made up of a number of reinforcing loops, 
balancing loops and external factors. The example below shows a more 
sophisticated diagram of the antelopes and cheetahs system: 
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SYSTEM ARCHETYPES3 

System archetypes are effectively “typical patterns” of behaviour that tend to show 
up in complex systems. Understanding how to spot them is critical, because each 
imposes its own set of constraints on how to solve problems relating to that 
archetype. 

TRAGEDY OF THE COMMONS 

The tragedy of the commons refers to a dilemma in which multiple individuals, 
acting independently and solely and rationally consulting their own self-interest, 
will ultimately deplete a shared limited resource even when it is clear that it is not 
in anyone's long-term interest for this to happen. 

One of the earliest examples is a hypothetical and simplified situation based on 
medieval land tenure in Europe, of herders sharing a common parcel of land, on 
which they are each entitled to let their cows graze. It is in each herder's interest to 
put the next (and succeeding) cows he acquires onto the land, even if the carrying 
capacity of the common is exceeded and it is temporarily or permanently damaged 
for all as a result. The herder receives all of the benefits from an additional cow, 
while the damage to the common is shared by the entire group. If all herders make 
this individually rational economic decision, the common will be depleted or even 
destroyed to the detriment of all. 

Virtually any shared resource is vulnerable to the tragedy of the commons 
including clean air, fresh water, fish in the sea to shared budgets. 

STRATEGIES FOR DEALING WITH THE TRAGEDY OF THE COMMONS: 

a) Beware the temptation to assume that every problem requires intervention 
from a higher authority. Distinguish between tragedies of the commons and 
situations where you “shift the burden” of painful decisions to the next level up. 
Tragedies of the commons always involve an incentive at the individual level 
that works at cross-purposes to the collective outcome. 

b) Educate the individual actors on the collective costs of their behaviours. If they 
understand it, they may stop.  

c) In some cases, the common resource may need to be closed off until it can 
replenish itself, or (especially in technological cases) one may be able to 
remove the constraints that set the limit on the common resource. 

d) Divide (privatize) the common resource, effectively removing it from the 
commons. 

e) In any of these situations, there must be an overriding legislation for the 
common good. It cannot be managed individually, because each individual 
faces overriding pressure to keep using the resource. 

Actual examples of solutions to global tragedies of the commons include: 

 The Montreal Protocol of 1987, that reduced and regulated substances that 
were destroying the earth’s protective ozone layer. 

                                                 
3 Adapted from “The Fifth Discipline”, Peter Senge, and www.basdebaar.com 
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 The United Nations Convention on the Law of the Sea, that allowed nations 
to declare a fishing area off-limits to foreign fleets of up to 200 miles from 
their shoreline. 

 The agricultural land reserve of BC’s Fraser valley, which drastically 
reduced the loss of prime agricultural land to development: 
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LIMITS TO GROWTH 

In this case two processes are intervening with each other: a process that 
indicates growth, and a process that puts limits to this growth (with a delay).  

Since the industrial revolution (and particularly since the second word war), 
modern man has primarily focuses on growth as an economic imperative. However 
all economic growth is ultimately reliant on finite natural inputs and is therefore 
limited.  

The Great Famine of Ireland illustrated a classic limits to growth pattern through a 
period of mass starvation, disease and emigration in Ireland between 1845 and 
1852 during which the island's population dropped by 20–25 percent. 
Approximately one million people died and a million more emigrated from Ireland's 
shores. The proximate cause of famine was a potato disease commonly known as 
potato blight - where a third of the population was entirely dependent on the potato 
for food. 

 

 

STRATEGIES FOR DEALING WITH THE LIMITS TO GROWTH: 

a) Beware of doing more of what worked in the past. Resist investing in the 
reinforcing process and try and understand the balancing process instead. 
The limits could be organizational, technological or they may even relate to 
mental models. Each would require its own action. 

b) Beware of long delays in the system – delays can allow the system to grow 
far beyond its limits, leading to a crash. Act early while you still have time to 
manoeuvre! 

c) If growth is the goal, ask yourself: what measures can you take that, as you 
continue to grow, your capacity to handle your limits also grows? 

SHIFTING THE BURDEN 

With Shifting The Burden a problem is fixed only superficially and not at its root. A 
problem occurs and a corrective measure is put into place. However, this is a 
symptomatic solution that doesn’t tackle the fundamental problem. The 
fundamental solution takes time; there is a delay before its effects will be visible. 

Because of the delay the fundamental solution is harder to find, or more costly to 
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implement. But as the symptomatic solution has only side effects (negative) on the 
fundamental problem, the situation will not be solved, and will even deteriorate. 

An example can be seen with respect to salmon farming. The practice, which in 
theory should reduce pressure on wild stocks, also results in increasing political 
pressure to expand the industry at the expense of the very activities (such as 
habitat protection) which would preserve wild stocks. 

 

 

STRATEGIES FOR DEALING WITH SHIFTING THE BURDEN: 

a) Start by understanding the problem symptom that you tried to fix.  What is the 
fix that you tried?  Then comes the leap: what alternative solutions might you 
have tried, if the quick fix avenue were not available to you?  Would any of 
those alternatives have been more fundamentally satisfying? 

b) Consult widely on the fundamental solution.  In many cases, top management 
sees one solution as a fundamental, while frontline workers see another, and 
marketing sees the third.  Each “fundamental solution” would suggest that 
different sense of appropriate leverage. 

c) If possible, support only the long-term solution.  Overlook the problem 
sometimes and “go cold Turkey” on your addiction.  If you must address the 
problem sometimes right away, do so with restraint and keep focused on the 
fundamental solution. 

d) Articulate your long-term vision all goals around the problem.  For example if 
your long term goal was to become good at tax finances, then hiring an 
accountant to do your taxes may save you time but it would be shifting the 
burden with respect to you becoming good at it yourself. 

e) As you strengthen long-term capability, do what you can to reduce dependency 
on the short term fix.  Watch out for underlying “addictive” mental models such 
as, “Oh, we can quit doing that any time we want,” which make it hard to give 
up the symptom-relieving activities. 
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TWO COMPETING WORLD VIEWS 
Take a look at the following two competing views of the world. The first, which is 
actually mainstream industrial thinking, holds that the economy is the big picture, 
and more important that society or the environment. Since it is not constrained by 
anything it can grow forever! 

 

 

The second shows a more realistic picture where the economy (as a subset of our 
society) requires natural inputs and generate outputs that nature must assimilate. 
Since nature cannot grow indefinitely nor can the economy. 
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FACTS ABOUT PLANET EARTH 

HUMAN POPULATION 

 

1. Here is a graph or world human population since the year zero: 
 

 
The Population Reference Bureau estimates the world's annual growth at 
81 million - about 9,200 extra people each hour and 221,000 every day. 
Either way, a population almost the size of Germany's is being added to the 
planet each year, with the equivalent of one new city added every single 
day. Every year about 56.4 million people die, but they are more than 
replaced by the annual 137 million births.4 

2. The total number of people killed in the Indian ocean Tsunami of 2004 
(225,000) is almost exactly the same as the increase in the world human 
population every day. 

                                                 
4 Optimum Population Trust 
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3. Since 1979, China has had a one child policy. The limit has been strongly 
enforced in urban areas, but the actual implementation varies from location 
to location5. In most rural areas, families are allowed to have two children if 
the first child is female or disabled6. Additional children will result in large 
fines: families violating the policy are required to pay monetary penalties 
and might be denied bonuses at their workplace. China estimates it has 
three to four hundred million fewer people today with the one child policy. 

4. Demographic momentum is the phenomenon whereby populations with 
young age structures continue to expand despite extreme measures aimed 
at lowering reproductive rates, due to a large proportion of its population 
entering its reproductive years.  

As a result, even if an average of two children per couple could be 
achieved worldwide, instead of the current 2.8 children, the world 
population will continue to expand for about 70 years, before stabilizing at 
about 13 billion people.7 

Demographic momentum is the reason that the Chinese population grew 
from less than 1 billion when the One-child policy was enacted in 1979 to 
over 1.3 billion in 2009, and is still growing. 
 

 
 

                                                 
5 Economic and Social Commission for Asia and the Pacific report "Status of Population and Family Planning 
Programme in China by Province". 
6China Daily report: Family Planning Law and China's Birth Control Situation. 
7 Overpopulation and sustainability, David Pimentel, College of Agricultural and Life Sciences, Cornell University 
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5. The population of Canada is growing due to demographic momentum and 
immigration. This is in turn reflected in the growth of cities such as 
Vancouver: 
 

8 
 

6. The population of Italy, a predominantly Catholic country, is beginning to 
shrink: 

 

                                                 
8 From www.search.com/reference/Vancouver 
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ON A POSITIVE NOTE: 

7. The birth rate of Brazil (also predominantly Catholic) has shrunk drastically 
since 1960. Reasons cited include urbanization, no prescription 
contraception, reduced child mortality / national pension program, public 
health system incentives that result in voluntary sterilization, a national 
fixation with soap operas depicting small families and women’s liberation.9 

 

 

  

                                                 
9 National Geographic Magazine, “Girl Power” 
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WEALTH & CONSUMPTION 

1. Counties such as the US and Canada are now diverting much of their grain 
and corn crops to the production of biofuels (Ethanol). The grain required to 
make enough ethanol to fill a 25-gallon SUV gas tank will feed one person 
for an entire year. The grain needed to fill that same tank every two weeks 
over a year will feed 26 people.10 

2. The amount of gasoline that 
each person uses is highly 
correlated to the density of the 
city they live in (see diagram). 
The fact that some cities (take 
Los Angeles and Sydney) 
have the same density and 
very different gasoline 
consumption rates is a 
product of design. Sydney 
developed around its train 
line, while Los Angeles, the 
home of the world's largest rail 
system in the 1920's, had 
largely eliminated that system 
in favour of the automobile by 
the 1950s.11 
 
 

3. The US, with less that 5 per cent of the world’s population uses about a 
quarter of its resources. The consumption of the average Canadian is very 
similar to the consumption of the average American. If Chinese achieved 
the same living standards, it would double the human impact on the 
world.12 

4. The consumption, on average, of each citizen of the US, Western Europe 
or Japan is 32 times greater than a citizen in the third world.13 

5. 43% of all logging is to make paper. Much of this is used just once, after 
which it becomes garbage.14 

                                                 
10 Lester R. Brown, “Supermarkets and Service Stations Compete for Grain,” Eco-Economy Update (Washington, DC: 
EPI, 13 July 2006) 
11 Redefining Progress – The Nature of Economics 
12 UBC Reports | Vol. 52 | No. 4 | Apr. 6, 2006 
13 Collapse, Jared Diamond 
14 Martin, Sam (2004). Paper Chase. Ecology Communications, Inc.. Retrieved on 2007-09-21. 
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6. 15An analysis of the 
amount of waste 
generated per person in 
Greater Vancouver 
since 1995 shows that 
while recycling had 
increased, the amount 
of waste generated per 
person had increased 
by a similar amount. 
Therefore, there had 
been little net reduction 

in the disposal of solid 
waste per person. 
 

The problem is of course 
made worse when one 
factors in the effect of the 
growing population of 
Metro Vancouver. 
 
 

 

7. Canadians produce 25% more waste of the Xmas – New Year holiday 
season than they do at any other time of the year, due in part to packaging 
of gifts.16 

8. Canadians produce two per cent of the world’s total emissions, but make 
up only 0.5 per cent of the world population17, meaning that the average 
Canadian generates 300% more air pollution than the world average. 

9. Statistics Canada says three of 10 Canadian families now use bottled water 
as their primary source, despite having clean liquid from the tap.18 Toronto 
residents alone use 100,000,000 water bottles annually, of which only 65% 
are recycled, the remainder being buried in landfill19. 

10. The richest 2 percent of adults in the world own more than half the world's 
wealth20. In contrast, the assets of the poorest half of the world's adult 
population account for barely 1 percent of global wealth. 21 

11. The UN reported in June 2009 that one billion people were suffering from 
hunger (1/6 of the world’s human population), posing a “serious risk” to 
world peace and security. The report blamed the number of hungry people 
on lower incomes and unemployment.22 

                                                 
15 Source: Metro Vancouver 
16 President’s Choice educational product label, January 2008 
17 Martlet, the University of Victoria’s Independent newspaper, July 2008 
18 Reported in the Calgary Sun, 20 August 2008 
19 Geoff Rathbone, manager of waste reduction, Toronto – reported in the Toronto Sun, 21 Aug 2008 “Plastic bottle ban 
eyed” 
20 Study released by the Helsinki-based World Institute for Development Economics Research of the United Nations 
University 
21 Published on Friday, December 22, 2006 by OneWorld 
22 Reported by BBC news, 19 June 2009 
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12. As of July 2008, the city of Vancouver had 18,000 vacant condos23 (mostly 
owned by investors) and 1,045 homeless (an increase of over 100% in 
homelessness since 2002, the same year house prices began to rise 
steeply).   

13. It takes A LOT of energy to grow food for cattle, and they produce huge 
amounts of methane through their digestive gas (flatulence), a powerful 
greenhouse gas that is more damaging than CO2. The National Institute of 
Livestock and Grassland Science in Japan estimated that 2.2 pounds of 
beef is responsible for the equivalent amount of carbon dioxide emitted by 
the average European car every 155 miles. 

14. As of 2008, in the USA, there are 750 cars for every 1000 people. In China, 
there are just 44. (Canada is similar to the US).24 

15. Look closely at the right-hand side of this diagram – it shows how market 
share of light trucks and SUVs had fallen from a peak of 60% to about 47% 
by April 2008, indicating that people generally react to high gas prices by 
buying smaller cars. 

 

16. GDP (Gross National Product) is the most commonly used measure of a 
country’s wealth, and is defined as the total market value of all final goods 
and services produced within a country in a year. As GDP per person rises, 
so does energy consumption, as shown in the following graph. 

                                                 
23 CBC interview with mayoral candidate Gregor Robertson, Vision Vancouver 
24 www.pickensplan.com 
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The reason that Persian Gulf states United Arab Emirates use so much 
energy is due to air conditioning and the massive desalinization plants to 
produce drinking water. 25 Essentially there is still plenty of oil there but little 
fresh water, so oil is used to produce water! 
 

17. Since 1500, global GDP per capita has risen sharply, particularly in the 
past 100 years:26 

 

  

                                                 
25 State of the World 2000, Worldwatch Institute. 

 
26 Wikipedia authors 
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CLIMATE CHANGE 

1. Global warming cannot be seen or felt just by judging the temperature 
where you live. It can however be easily seen by combining temperature 
measurements from the whole earth, and by studying glaciers (which are 
rapidly shrinking). This graph shows the change in average temperature, 
and how it correlates the to the concentration of CO2 (Carbon Dioxide) in 
the atmosphere: 

 

 

2. Since 1970, every 1% growth in global economic activity caused a 0.6% 
increase in CO2 emissions.27 

3. "What is now plain is that the emission of greenhouse gases, associated 
with industrialisation and strong economic growth from a world population 
that has increased six-fold in 200 years, is causing global warming at a rate 
that began as significant, has become alarming, and is simply 
unsustainable in the long-term. And by long-term I do not mean centuries 
ahead. I mean within the lifetime of my children certainly; and possibly 
within my own. And by unsustainable, I do not mean a phenomenon 
causing problems of adjustment. I mean a challenge so far-reaching in its 
impact and irreversible in its destructive power, that it alters radically 
human existence." - Tony Blair, UK Prime Minister, 14 September 2004.  

4. As the earth warms, glaciers melt, making sea levels rise. By the end of 
this century, up to a quarter of Bangladesh could be submerged, forcing 
30-40 million people from their land. 

5. Global warming is also causing the melting of polar sea ice. Virtually the 
entire food chain in polar waters is based on plankton that live at the 
freshwater / saltwater boundary underneath this ice. For this reason, the 
disappearance of the ice threatens many polar species with extinction, 
including key species of penguins, seals, polar bears, and many of the 
great whales (which only feed on krill that depend on the plankton)28. 
Animals such as seals and polar bears and also dependent on the ice itself 
for breeding and hunting habitat. 

                                                 
27 Vestas Wind Systems 
28 The Weather Makers, Tim Flannery 
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6. In May 2008, the US government declared in response to its own scientific 
findings that the polar bear had become a threatened species. The state of 
Alaska responded by suing the federal government saying that the ruling 
would cripple oil and gas drilling in the area.29 

7. Climate change occurs in the ocean too. Most of the CO2 that we generate 
from the burning of fossil fuels is actually absorbed into the ocean, where it 
forms a weak carbonic acid. This is changing the PH of the oceans, making 
it harder for animals with shells to survive (their shells cannot form properly 
in the acidic sea). Many of these animals are the basis of the food chain in 
the ocean, so acidification threatens much of the life in the sea.  

 

 

8. The Kyoto Protocol, adopted in 1997 by at a conference in Japan in 1997, 
was for the first time meant to become legally binding and called on all 
wealthy nations to reduce greenhouse gas emissions by 6–8 percent below 
1990 levels by 2008-12. In 2001 US President George Bush officially 
refused to proceed with its ratification, referring to the possible damage to 
US economic interests and asserting that the scientific proof of the risk of 
global climate change was, in his opinion, still not sufficiently valid and that 
too many countries were not prepared to share in the global efforts.  
 
True, most developing countries refuse to commit to reducing greenhouse 
gas emissions, arguing that  

 the problem was created mostly by developed countries, and  

 such commitments would undermine their economic development 
and impede poverty alleviation 

Since Kyoto in 1997, global greenhouse gas emissions have continued to 
rise every year. 

                                                 
29 The Tech Herald, Aug 6 2008 
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9. New studies are challenging the rush to biofuels as a response to global 
warming. The widespread use of ethanol from corn could result in nearly 
twice the greenhouse gas emissions as the gasoline it would replace 
because of expected land-use changes, researchers concluded. The 
researchers said that farmers under economic pressure to produce biofuels 
will increasingly "plow up more forest or grasslands," releasing much of the 
carbon formerly stored in plants and soils through decomposition or fires.  
 
Globally, more grasslands and forests will be converted to growing the 
crops to replace the loss of grains when U.S. farmers convert land to 
biofuels.30 

10. Many positive feedback loops (also called “tipping points”) have been 
identified with respect to CO2 concentrations. These have the ability to 
greatly increase the effects of climate change, and may even create 
“runaway” climate change. They include31:  

 The northern tundra -- which contains more carbon than the 
atmosphere does (much of it in the form of methane, a much more 
potent greenhouse gas than CO2) and is poised to release that 
carbon as we warm the planet and the permafrost thaws.  

 Tropical forests -- which store carbon, but are being cut down in 
places like Brazil and Indonesia. Deforestation coupled with 
warming-induced drought could lead to the complete collapse of the 
Amazon rain forest. 

                                                 
30 Science Magazine, published in Yahoo News in Feb 2008 
31 Hell and High Water – global warming - the solution and the politics – and what we should do, Joseph Romm 
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ON A POSITIVE NOTE: 

11. The following graphs show the economic performance and emissions of 
Canada and Sweden, both cold countries with large distances and 
resource based economies. Sweden, which initiated steep carbon taxes 
after the Kyoto protocol was signed had very similar economic performance 
to Canada, while actually beating its Kyoto targets, proving that it is 
possible to meet social and economic needs without increasing CO2 
emissions: 

 

 

 

12. The London congestion tax (levied on cars entering the city) of 2003 had 
the following results by 200832: 

 Traffic down 21% in original zone 

 Traffic down 14% in Western Extension 

 Bus ridership up 6% 

 Cycling up 12% 

 £137m raised for public transportation (FY07/08) – to invest back 
into transportation 

                                                 
32 Source: www.tfl.gov.uk  (Transport for London) 
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NATURAL RESOURCES 

1. Thirty percent of the world's total land surface (70 percent of its arable 
land), is devoted to animal agriculture. The livestock industry is also a 
leading cause of deforestation; 70 percent of former Amazon Rainforest 
lands are currently devoted to animal agriculture33.  

2. As of 2008, the world currently uses about 13,515,000,000 litres of oil every 
day (yes that is billions!). This is about 2 litres per day for each of the 6.5 
billion humans alive. A Boeing 747 uses about 4 litres every second. 

3. Many wealthy countries use far more resources than can be supplied 
themselves, and are running large eco-deficits with the rest of the world. 
These countries would have long since stabilized or imploded in the 
absence of trade. As expected, trade sustains short-term growth and short-
circuits the negative feedback from degraded ecosystems that would 
otherwise serve to warn countries that they are approaching local 
biophysical limits. In effect, the world’s rich nations finance their ecological 
deficits by extending their ecological footprints deeply into exporting nations 
and the open ecosphere. (We now achieve through commerce what used 
to require territorial occupation!) The downside is that by shuffling bio-
capacity around, trade ensures that the entire human family will hit global 
limits simultaneously.34  

4. In general, creating new products from recycled waste saves about 90% of 
the energy that would have been used creating the same products from 
raw materials. However, recycling does still use energy and create waste, 
for example: 

 Recycled glass from bottles must be heated to 2,200oF to make 
new glass bottles.  

 After paper is recycled 4 – 6 times, the fibres become so degraded 
that it turns to sludge which must be disposed of. 

In addition, since the quality of the material tends to drop each time it is 
recycled, a certain amount of virgin material typically needs to be included 
each time.  

5. As of 2008, 80% of the world’s fisheries were under pressure, meaning 
overexploited, fully exploited, significantly depleted, or recovering from 
overexploitation.35 

6. Farming causes soils to wash or blow away, can cause it to become 
salinated (if irrigated), and nutrients are gradually removed over time. 
During the past 150 years, half of all agricultural topsoil has been lost as a 
result of unsustainable farming practices36, and soil worldwide is being lost 
worldwide at 10 – 20 times faster than it is being replenished. Soil problems 
have contributed to the collapse of many past civilizations.37 This includes 
ancient Greece and Rome, early China, the Maya and Easter Island.38 

                                                 
33 UN Food and Agriculture Organization 
34 UBC Reports | Vol. 52 | No. 4 | Apr. 6, 2006 
35 UN Food and Agriculture Organization 
36 WWF, Agriculture and its impacts 
37 Collapse, Jarred Diamond 
38 Dirt: The erosion of civilizations, Dr. David Montgomery 
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7. Most of the world’s forest remains unprotected from industrial and other 
human interests. The following table shows how much was protected in 
200039: 

Region Forest area 
2000 

Forest in protected 
areas 

Proportion of forest in 
protected areas 

million ha million ha % 

Africa 650 76 11.7 

Asia 548 50 9.1 

Oceania 198 23 11.7 

Europe 1 039 51 5.0 

North and 
Central 
America 

549 111 20.2 

South 
America 

886 168 19.0 

Total 3 869 479 12.4 

 

  

8. Somalia's 3300-kilometre coast is the longest on the African continent. The 
United Nations' Food and Agriculture Organisation estimates there are "700 
foreign-owned vessels fully engaged in unlicensed fishing in Somali 
waters". Vessels from France, Spain, Japan, South Korea, Taiwan, Egypt, 
Kenya, Pakistan, Saudi Arabia, Sri Lanka, Yemen, Belize and Honduras 
exploit Somalia's fish stocks with virtual impunity40. 
 
The resulting collapse of the local fishing industry and subsequent poverty 
of coastal communities has been cited as one reason piracy has flourished 
in Somalia's lawless semi-autonomous province of Puntland41. Many of the 
nations that contribute warships to the anti-piracy flotillas patrolling, or set 
to patrol, the waters off the Horn of Africa, are themselves directly linked to 
the foreign fishing vessels that are busily plundering Somalia's offshore 
resources. 

9. In 1961, the world had 3 billion people, and they were using half of the 
resources that the earth could sustainably provide. By 1986, the earth had 
5 billion and they used all the resources that the earth could sustainably 
provide. 1986 marks the year that humans reached the carrying capacity of 
earth, and since then humans have run an environmental deficit, which is 
only sustained by plundering our capital base. This takes the form of 
overexploitation of fisheries, overgrazing pasture until it becomes desert, 
destroying forests and polluting the oceans and atmosphere.42 

                                                 
39 based on global protected area map developed for FAO by UNEP-WCMC 
40 Plundered Waters: Somalia's Maritime Resource Insecurity, Dr Clive Schofield 
41 The Sydney Morning Herald: Fishing fleets are pirates, too, Nov 24, 2008 
42 Tim Flannery, “The Weather Makers” (Harper Collins Publishers Ltd, 2007) 
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POLLUTION  

1. In 2005, the deputy minister of China’s State Environmental Protection 
Agency, Pan Yue reported that; 

a. Acid rain was falling on 1/3 of Chinese territory 

b. 70 – 80 percent of deadly cancers in Beijing were related to the 
environment, with lung cancer being the #1 cause of death 

c. More than half of the water in China’s 7 largest rivers were polluted 
to the point of being useless. 

2. 656,000 Chinese citizens die each year for air pollution-related illness.43 

3. More than 70 percent of China's total rivers and lakes are polluted.44 

4. The oil sands operations of northern Alberta are the fastest growing source 
of greenhouse gas in Canada. In addition, the processing of the oil sand 
into crude oil results in toxic waste in the form of polluted water, which is 
stored in tailings ponds that are among the largest man-made structures on 
earth. In July 2008, one pond alone was receiving 1.8 billion litres of toxic 
waste per day!45 In addition, the tailings ponds leak toxins back into the 
environment, at the rate of 11 million litres per day46. The industry takes 
elaborate steps to keep wildlife away from these ponds, mostly with 
propane cannons and scarecrows. However in the spring of 2008, 1600 
migrating ducks landed on one pond. All but 4 died. 

5. According to a report by the U.N. Food and Agriculture Organization, nearly 
one-fifth of all global warming-causing emissions come from animal 
agriculture, more than the cumulative impact of all the transportation in the 
world.  

6. Due to circular trade winds that 
predominate over the Pacific Ocean, 
floating garbage tends to collect in 
certain areas. The largest such 
“garbage patch” is 20 times the size of 
Vancouver Island (620,000 square 
kilometres), and 30m deep. Almost all 
of this is plastic – discarded fishing 
nets, fishing line, computers, bags, 
shampoo bottles, cups, toothbrushes, 
diapers, etc.  

                                                 
43 National Geographic News, July 9, 2007 
44 Chinese Ministry of Water Resources, reported by WHO, September 2007 
45 Greenpeace, reported on CBC on 24 July 2008 
46 “Environment, Polluted tar sands ponds leaking, report indicates” reported in the Globe and Mail on December 9, 
2008 
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This garbage entangles and fills the stomachs of countless sea creatures, 
condemning them to a slow and agonizing death, including 1,000,000 
seabirds and 100,000 sea mammals, every year!  
 
Sunlight and wave action eventually breaks it into tiny pieces that 
outnumber plankton 6 – 1 in some parts of the ocean. Small creatures at 
the bottom of the food chain eat it along with plankton. They are then eaten 
by bigger animals, fish, birds, turtles and sea mammals. For this reason the 
fish we eat has become increasingly toxic, and people that rely exclusively 
on fish (such as Canada’s Northern Inuit) are now also heavily 
contaminated. 47 
 
Plastic, which is made from oil, does not biodegrade either on land or in the 
ocean and no method has ever been found to clean it up. 

7. One-fifth of the global human population only has access to drinking water 
that is polluted. 3 million (mostly children) die as a result each year.48 

8. Groundwater is water that flows in underground rivers. Most groundwater 
pollution is nitrite, which gets there as a result of fertilizers that farmers use 
to grow crops.49  

9. About 40 percent of deaths worldwide are caused by water, air and soil 
pollution, concludes a Cornell researcher. Such environmental degradation, 
coupled with the growth in world population, are major causes behind the 
rapid increase in human diseases, which the World Health Organization 
has recently reported. Both factors contribute to the malnourishment and 
disease susceptibility of 3.7 billion people.50. 

10. Here is where the marine pollution is coming from:51 

 

 

 

                                                 
47 Reported in the Georgia Straight, Aug 14, 2008 
48 www.informaction.org 
49 www.informaction.org 
50 ScienceDaily (Aug. 14, 2007) 
51 www.informaction.org 
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11. Dead zones are hypoxic (low-oxygen) areas in the world's oceans, the 
observed incidences of which have been increasing since oceanographers 
began noting them in the 1970s. The term could as well apply to the 
identical phenomenon in large lakes. In March 2004, when the recently-
established UN Environment Programme published its first Global 
Environment Outlook Year Book (GEO Year Book 2003) it reported 146 
dead zones in the world oceans where marine life could not be supported 
due to depleted oxygen levels. Chemical fertilizer used in agriculture is 
considered the prime cause of dead zones around the world.52  
 
Currently the most notorious dead zone is a 22,126 square kilometer region 
in the Gulf of Mexico, where the Mississippi River dumps high-nutrient 
runoff from its vast drainage basin. 

12. In the early 1980’s, it was discovered that human-made 
chlorofluorocarbons or CFCs, a gas used in refrigerators, spray cans and 
things like Styrofoam, were destroying the Earth’s protective Ozone layer. 
The ozone layer protects the earth from UV radiation and without it, life as 
we know it would not be possible on earth. The effect was seen as a huge 
hole over Antarctica where up to 2/3 of the ozone had disappeared. The 
disappearance was so dramatic that it was initially dismissed as a 
measurement error.  

CFC’s were gradually phased out after the UN sponsored Montreal 
Protocol in 1987. As a result, the size of the hole in the ozone layer has 
started to stabilize, but is only expected to repair itself by 2060 – 207553. 
Note that the ozone hole is not the same problem as global warming – they 
are separate and mostly unrelated! 

 

                                                 
52 http://www.msnbc.msn.com/id/22301669 Corn boom could expand ‘dead zone’ in Gulf 
53 Canadian Space Agency 
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13. In 1986, a nuclear reactor exploded at Chernobyl in the Ukraine, releasing 
40 times the radiation of the atomic bomb that was dropped on Hiroshima. 
Over 300,000 people had to be permanently evacuated from a vast area. In 
2006, BBC reported that the evacuated area was teeming with resurgent 
wildlife! This includes lynx, owl, egret, swans, badger, beaver, boar, deer, 
elk, fox, hare, otter, raccoon dog, wolf, aquatic warbler, azure tit, black 
grouse, black stork, crane, white-tailed eagle and others.  
 
The reason: There may be plutonium in the zone, but there are few people, 
no herbicide or pesticide, no industry, no traffic, and marshlands are no 
longer being drained.  

ON A POSITIVE NOTE: 

14. Due to their impact as a major pollutant, plastic shopping bags are now 
banned over more than 25% of the world54. The following countries have 
banned them: 

 Bangladesh  :total ban 

 Belgium   :total ban  

 China   :levies 

 Eritrea  :total ban 

 Germany  :total ban 

 Italy   :total ban  

 India  :regional bans 

 Japan  :total ban 

 South Africa :total ban 

 South Korea :total ban 

 Tanzania  :total ban 

 Thailand   :total ban 

 Canada: Manitoba, Nova Scotia 

 US: Multiple cities  

 

 

                                                 
54 Coupon Sherpa (www.couponsherpa.com) 
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FLORA AND FAUNA 

1. The living planet index tracks the populations of vertebrates including 
mammals, fish, amphibians, reptiles and birds from all around the world. It 
shows that for every 10 of these animals present in 1970, 3 (30%) had 
disappeared by 2003, showing that natural ecosystems are being degraded 
at a rate unprecedented in human history. Among the worst hit were 
tropical terrestrial species, where 55% disappeared.55 Think about that for a 
minute – over half the tropical wildlife of the earth destroyed in just 30 short 
years.  
 
Over the same period (since 1970), the human population of the earth 
almost doubled, and as of 2006, humanity was effectively consuming all the 
resources that could be supplied by 1.25 planet Earths, directly causing this 
loss.56 

The Living Planet Index shows large decreases in biodiversity despite 
consistent increases in the amount of protected areas. This is because the 
protected areas are not increasing at a rate comparable to the overall rate 
of human impact increase, are often too small to protect genetic diversity, 
generally suffer poor enforcement, and often merely serve to increase 
pressures on other (non-protected) areas. 57 
 

 

                                                 
55 WWF, 2006 Living Planet report 
56 Tom Damassa, World Resources Institute, 26 October, 2006 
57 Huffington Post, August 11, 2011, Biodiversity on earth plummets, despite growth in protected habitats 
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2. At current trends, up to 1/3 of the earth’s species will be extinct by 2050 
due to human activity.58 This is the most rapid decline in species since the 
extinction of the dinosaurs59 (widely attributed to a giant meteorite strike). In 
fact, the rate of species extinction has risen from the natural rate of 
approximately 1 per year to 27,000 per year (The WWF reports the loss 
even higher at 1% of all species, each year). 
 
Habitat loss (particularly the destruction of tropical forests for agriculture), 
competition from introduced species, and human-derived pollution are the 
primary forces responsible for this loss.  
 
IUCN60 has declared human population growth the number one root cause. 
The 10 nations with the worst habitat destruction house an average of 189 
people per square kilometre (250 acres), while the 10 that retain the most 
original habitat stand at only 29 people per square kilometre.  
 
 

  

3. More than 25% of human food depends on just one kind of insect for 
pollination – the honeybee. In recent years, up to 70% of honeybees in 
North America have mysteriously disappeared in a phenomenon known as 
colony collapse disorder (CCD). Although most of the suspected causes 
are man-made, the root cause has not been officially determined yet. 

4. 114 of the worlds 394 primate species are facing extinction due to the 
activities of a single primate species – humans. By April 2005, every single 
member of the 25 most endangered (which includes the Sumatran Orang-
utan) would have fitted in a single football stadium. 61  

5. In the USA, 90% of bird, amphibian, and fish species and 80% of mammal 
and reptile species are dependent on forests.62 

                                                 
58 Thomas et al., 2004 Nature 427:145-148 
59 WWF, as reported in May 25, 2008 edition of The Province 
60 International Union for Conservation of Nature 
61 Russell Mittermeier, president of Conservation International, reported on BBC news, 7 April 2005. 
62 RWU NE-4153, USDA Forest Service, Northeastern Research Station, Delaware, Ohio, USA 
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6. The state of California has lost 91% of its wetlands since 1790. 63 Some 60 
percent of wetlands worldwide - and up to 90 percent in Europe - have 
been destroyed in the past 100 years, principally due to drainage for 
agriculture but also through pollution, dams, canals, groundwater pumping, 
urban development and peat extraction.64  

7. 8.4 billion trees were cut down worldwide in 2005 to make paper products 
alone.65 In the USA alone approximately 19,000,000 trees are cut down 
each year just to make telephone books. Data indicates that the recycling 
rate is less than 10%.66 

8. Half of the world’s original forest land has been converted by humans to 
other uses, such as farming.67  

9. A quarter of the forest lost in the last 10,000 years has been destroyed in 
the last 30 years.68 

10. In 2001, scientists reported that in less than 10 years the population of 
Minke Whales in Antarctic waters had fallen by 50% from 760,000 to 
8380,000. No one knows why their numbers are crashing, but global 
warming is the main suspect because the krill on which they feed live at the 
edge of the sea ice which has decreased as a direct result.69 

11. Recent surveys suggest that the global great white shark population has 
now fallen to less than 3500 individuals.70 

12. One third of the world’s coral reefs have been severely damaged by 
humans. At present trends, half of what is left will be destroyed by 2030. 
The main causes are the increasing use of dynamite as a fishing method, 
reef overgrowth by algae (because the fish that normally eat it are all 
caught), sediment runoff and pollution from agricultural land and coral 
bleaching due to rising temperatures caused by climate change (when the 
water becomes too warm, the coral expels the algae it needs for survival 
and then dies).71 Live coral cover has now dropped to less than 10% on 
half of the Great Barrier Reef off Australia, mostly due to such warm water 
events. Because it takes about 3 decades for oceans to catch up with the 
rising temperature of the atmosphere, it is possible that 80% of the reef is 
already doomed.72 

13. On the Great Barrier Reef, fertilizer runoff from coastal development during 
flood events has also led to outbreaks of the crown of thorns starfish, 
thought to be responsible for 40% of coral loss.73 

14. In the Caribbean, coastal development has been found to be the most 
harmful - more people mean more of everything that damages coral reefs, 
including fishing, sewage and coastal construction.74 

                                                 
63 RWU NE-4153, USDA Forest Service, Northeastern Research Station, Delaware, Ohio, USA 
64 Inter Press Service News Agency, 21 July, 2008 “CLIMATE CHANGE: Wetlands Loss Fuelling CO2 Feedback Loop” 
65 Using data from the United Nations and Conserveatree.org, based on average tree sizes 
66 www.yellowpagesgogreen.org 
67 Collapse, Jarred Diamond 
68 Greenpeace, 2007 
69 National Geographic News 2001 
70 Census of Marine Life, reported in guardian.co.uk, 19 Feb 2010 
71 Collapse, Jarred Diamond 
72 Tim Flannery, “The Weather Makers” (Harper Collins Publishers Ltd, 2007) 
73 Telegraph.co.uk, Monday 01 October 2012 
74 Reuters, Jan 8, 200, study published in the Proceedings of the Royal Society 
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15. Whales were hunted extensively through most of the 20th century. The 
following graphs show how many remain of the two largest species (the 
Blue and Fin whales), when compared to the population in 1900: 
 

 

In the Eastern Pacific however, effective protection since the 1970’s have 
allowed the blue whale population to reach 2200 animals, within 97%  of 
the pre-exploitation number. 

16. There is growing evidence that industrial chemicals and pesticide run-offs 
are potentially one of the gravest threats to the survival of whales. 
According to the latest study whales feeding on small crustaceans are 
increasingly affected by chemicals accumulating in their blubber, which are 
slowly released into their milk when they migrate to winter calving 
grounds.75 

17. Human activity has now reduced BC’s wild salmon stocks to just 40% of 
their levels at the beginning of the 20th century.76 One of the major threats 
is “open-net cage” salmon farming. Peer reviewed scientific studies indicate 
that parasitic sea lice emanating from salmon farms infect vulnerable 
juvenile wild salmon that swim past the farms during their migration from 
their home streams to the sea. Studies revealed up to 95% mortality and 
predict extinction within eight years for wild pink salmon populations on the 
mid coast linked to salmon farm sea lice.677  
 
There is also a “global loss of protein” associated with salmon farming, 
since it takes two to eight kg of wild fish (ground into feed) to raise just one 
kg of farmed salmon, a carnivore.78 

                                                 
75 Global Policy Forum 
76 The Province, May 25, 2008 
77 sciencemag.org/cgi/content/abstract/sci;318/5857/1772, and published by the Wilderness Committee, Spring 2009 
78 nature.com/nature/journal/v405/n6790/full/4051017a0.html, and published by the Wilderness Committee, Spring 
2009 
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18. In late 2008, researchers reported that 7 of the 90 Orcas that were resident 
to Southern Vancouver Island and Puget Sound had died, including 
breeding age females that should be in the prime of life. The whales that 
survived were showing signs of starvation and behaving in ways that 
suggest an increasingly desperate search for food. 
 
The principal problem is believed to be food. Orcas rely heavily on Chinook 
salmon and stocks have plunged, mostly due to loss of habitat and 
overfishing. Ocean warming may also be a factor, while the Orcas 
themselves may also be threatened by military sonar, which damage the 
whale’s own sonar organs.79 

19. The U.S. Geological survey estimates that 66% of the polar bear population 
will die off by 2050 due to the melting of northern sea ice80. Polar bears rely 
on the ice to hunt seals, which also rely on the ice as a breeding ground. 
Some scientists are now predicting that the effects will happen much faster, 
and that summer sea ice may actually disappear by 2015.81 

 

  

                                                 
79 Action needed to save orcas, Times Colonist, Published: Saturday, November 01, 2008 
80 CNN, Planet in Peril, March 17, 2008 
81 Globe and Mail, December 12, 2008, “Scientists predict seasonal ice-free Arctic by 2015” 



   

  39 

CONFLICT 

1. The chances of any one person dying as a soldier in war were 17 times 
greater in the 20th century than the previous century. The average annual 
military deaths in wars, worldwide, by century, per million population was:82 

 17th century 19.0 per million 

 18th century 18.8 per million 

 19th century 10.8 per million 

 20th century 183.2 per million. 

2. Approximately 50 million people died in the Second World War. Currently 
the human population of the earth rises by this amount every 7 months. 

3. The incidence of violent conflict has been increasing since 1950:83 

 

                                                 
82 Journal of The Royal Society of Medicine 
83 Adapted from Gleditsch NP, Wallensteen P, Eriksson M, Sollenberg M, Strand H. Armed conflict 1946-2000: a new 
dataset. 

http://www.bmj.com/content/vol324/issue7333/images/large/stef6353.f1.jpeg
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4. Many groups of people who fight together perceive themselves as 
belonging to a common culture (ethnic or religious), and part of the reason 
that they are fighting may be to maintain their cultural autonomy. For this 
reason, there is a tendency to attribute wars to "primordial" ethnic passions, 
which makes them seem intractable.  
 
However, studies have shown this view to be incorrect and that the major 
root causes include: political, economic, and social inequalities; extreme 
poverty; economic stagnation; poor government services; high 
unemployment; environmental degradation; and individual (economic) 
incentives to fight.84  
 
Both environmental poverty and resource riches can be associated with 
conflict85 86 87. While environmental stress tends to make people prone to 
violence as they seek alternatives to desperate situations (as in Rwanda), 
resource riches give strong motivation to particular groups to gain control 
over such resources (as in Sierra Leone).  

5. Many countries have a “youth bulge”, meaning that due to high birth rates, 
most of the population is very young, and population growth rates are very 
high. Recent studies have shown that in the 1990’s, countries where more 
than 40% of the adult population was between 15 to 29 years were 2.3 
times as likely to experience an outbreak of civil conflict than countries with 
smaller proportions of adults.88 The following tables show some of the large 
differences that exist: 

 

                                                 
84 BMJ Publishing Group Ltd, a wholly owned subsidiary of the British Medical Association 
85 Homer-Dixon T. Environmental scarcities and violent conflict: evidence from cases. Int Secur 1994; 19(1): 5-40. 
86  Swain A. Water scarcity as a source of crises. In: Nafziger EW, Stewart F, Vayrynen R, eds. War, hunger and 
displacement: the origin of humanitarian emergencies. Oxford: Oxford University Press, 2000:179-205.   
16.  Fairhead J. The conflict over natural and environmental resources. In: Nafziger EW, Stewart F, Vayrynen R, eds. 
War, hunger and displacement: the origin of humanitarian emergencies. Oxford: Oxford University Press, 2000:147-178 
87 André C, Platteau J-P. Land tenure under unendurable stress: Rwanda caught in the Malthusian trap. Namur: Centre 
de Recherche en Economie du Développement (CRED), Facultés universitaires Notre-Dame de la Paix, 1996:49. 
88 Cincotta RP. 2004. Demographic security comes of age. Environmental Change and Security Project Report 10: 24–29. 
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Some countries with youth bulges include: Afghanistan, Egypt, Pakistan, 
India, Israel/Palestinian Territories, Rwanda, Kenya and Congo. 
 

6. Civil wars are fought between groups, which may be divided along cultural 
or religious lines, by geography, or by class. Group differences only 
become worth fighting for, however, if there are other important differences 
between groups, particularly in the distribution and exercise of political and 
economic power.89 In this situation relatively deprived groups are likely to 
seek (or be persuaded by their leaders to seek) redress. Where political 
redress is not possible they may resort to war. Relatively privileged groups 
may also be motivated to fight to protect their privileges against attack from 
relatively deprived groups.90  

7. A 2007 report by the Centre for Naval Analyses, supervised by a dozen 
retired admirals and generals, warned that climate change could lead to 
political unrest in numerous badly hit countries, then perhaps to outright 
bloodshed and battle. The UN Security Council has explicitly cast global 
warming as a national security issue.  
 
As the world gets hotter and drier, glaciers will melt, and the amount of 
arable land will shrink, spurring competition and conflict over what's left. In 
extreme examples, a truly desiccated ecosystem could mean a complete 
evacuation of a hard-hit region. And the more people move, the more they 
will jostle with their new neighbours.91 

8. In the United States, 1 out of every 5 dollars of federal spending is 
military.92  

 

  

                                                 
89 Cohen A. Two-dimensional man: an essay on the anthropology of power and symbolism in complex society. 
Berkeley: University of California Press, 1974. 
90 Horowitz D. Ethnic groups in conflict. Berkeley: University of California Press, 1985. 
91 James R. Lee, American University, as reported in “The Province” on January 7, 2009 
92 Budget of the United States Government, Fiscal Year 2007 
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IDEAS FOR CHANGING THE WORLD 

MEDIUM IMPACT 

These ideas do make a difference, although they are constrained by being limited 
to the individual or may be undone by negative feedback loops (e.g. fuel 
conservation causing prices to drop causing others to use more of it). They are still 
an important part of the puzzle and help lay the political foundation for more 
systemic changes in our society: 

 Decreasing meat consumption 

 Staying off aircraft / carbon offsetting 

 Buying only what you need 

 Taking transit / Biking 

 Driving a fuel-efficient car 

 Avoiding disposable products (reduce, re-use) 

 Recycling 

 Eating organic 

 Eating seasonal, locally grown food 

 Conserving energy at home 

 Composting 

HIGHEST IMPACT 

The following are higher impact because they affect many others or are very 
significant in themselves: 

 Activism / influencing others 

 Voting - with an environmental/social conscience 

 Leveraging your workplace 

 Small family size / adoption 

 Getting your kid(s) into nature at an early age 

 Contributing to environmental charities 

  



   

  43 

SUGGESTED READING 
 A Short History of Progress by Ronald Wright 

 Collapse: How Societies Choose to Fail or Succeed by Jared Diamond 

 The Weather Makers: How Man Is Changing the Climate and What It 
Means for Life on Earth by Tim F. Flannery 

 The Bridge at the Edge of the World: Capitalism, the Environment, and 
Crossing from Crisis to Sustainability by James Gustave Speth 

 David Suzuki's Green Guide, by David Suzuki, David R. Boyd 

 The Weather Makers, by Tim Flannery 

 

 

 


