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CLIMATE CHANGE — AMELIORATION MEASURES 
Motion 

Resumed from 14 June on the following motion moved by Hon Robin Chapple — 
That the house notes the impact of climate change and give consideration to measures that may be 
introduced to ameliorate its damaging and long-term effects on Western Australia’s social, economic and 
environmental prosperity. 

HON ROBIN CHAPPLE (Mining and Pastoral) [2.21 pm]: I want to touch on a couple of things in the 
11 minutes I have left. Firstly, as I have already said, this motion is intended to gauge the direction of the political 
parties in this place on climate change. It is not one of those motions that attacks the Labor Party or the Liberal 
Party; it is a motion to get some idea of where people stand on things. With that in mind, I want to identify what 
the Greens see as our responsibility in this area. 
The Greens want a safe climate, requiring a return to atmospheric concentrations of 350 parts per million for lower 
greenhouse gases, CO2 or CO2e; secure, reliable and diverse energy supplies; a transition to a zero carbon economy 
based on renewable energy and energy efficiency; a polluter-pays principle applied to all major emitters of 
greenhouse gas; Western Australia to be a leader in renewable energy production and low carbon technology 
research, innovation and manufacturing; and an equitable and progressive distribution of the costs of reducing 
greenhouse gas emissions and adapting to climate change. We certainly identified many directions in institutional 
reform and I seek leave of the house to table our 2017 policy on climate change. 
Leave granted. [See paper 289.] 
Hon ROBIN CHAPPLE: A number of things have occurred over recent times and I want to relay a little of the 
progression—maybe that is not the right word—rather, regression about where we have gone with climate change 
since 1988. At that time, Hon Julian Grill in the other place replied to question 1300 on a budgetary direction for 
the state government at the time. Mr Grill replied — 

The Government has established a ministerial committee and an interdepartmental committee on 
greenhouse effects, responsible for developing strategies in the context of predicted climate change. 
Specific agency responsibilities include — 

Department of Agriculture—the review of agriculture practices in the light of increasing 
temperatures and altered rainfall patterns. 
Department of Marine and Harbours—monitoring of sea level and tidal measurements. 
State Planning Commission—planning according to best information on likely changes in sea 
level and climate. 
Water Authority—planning the State’s water resources in the light of climatic change. 

Since that time we have seen a dramatic decline in the rainfall in the south west of the state. I asked a question in 
2010 about the Office of Climate Change, as it then existed, and whether it still existed. The response from 
Hon Donna Faragher reads in part — 

The climate change adaptation and mitigation strategy is being progressed through the Office of Climate 
Change within the Department of Environment and Conservation. The climate change policy 
interdepartmental steering group comprising representatives from 20 state government departments and 
the directors general group on climate change and energy will ensure that the strategy meets objectives 
from a whole-of-government perspective. 

On 13 June 2013, I asked a further question and it became apparent that there were then only five full-time 
equivalents in the climate change unit and that the functions of that unit had been significantly reduced. On 
17 February 2016, I asked a further question and found that there were then only four employees in the climate 
change area and the unit had been moved out of the Environmental Protection Authority to the Department of the 
Premier and Cabinet. I will be interested if, in the minister’s response to this motion, he could provide some details 
on how many officers there are currently and where they are located. 
One of the other things I quickly want to touch on relates to an original document from June 1998 from the EPA 
titled “Guidance for the Assessment of Environmental Factors” in which it was identified that all projects would 
have their CO2e emissions assessed as part of the development. When the assessments for the Wheatstone and 
Browse Basin joint ventures were put before the EPA, the EPA and the Appeals Convenor agreed that there should 
be enhanced reporting of greenhouse gas conditions associated with those projects. I am mindful that the then 
minister overturned that point of view, and Wheatstone and Browse Basin do not repot greenhouse gas emissions, 
which in my view has taken us a long way back. It is noted that at the time, Mr Tallentire in the other place 
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commented that this was a retrograde step. I hope that in response to this motion the minister might be able to 
indicate whether, as was suggested at the time, those emission reporting conditions could be reinstated. They were 
a recommendation of the EPA and the Appeals Convenor, but were overturned by the minister of the day, saying 
they should not report. I believe some millions of dollars were anticipated to flow to state coffers due to that 
reporting. That was identified by Chris Tallentire in an article in The Guardian at the time. 
Basically, that is my contribution. I hope we do not move into the realms of: we have done this; we are going to 
do this. I really want to hear from all members in this place how we progress forward in addressing the scourge of 
climate change.  
HON Dr STEVE THOMAS (South West) [2.30 pm]: I thank the member Hon Robin Chapple for both moving 
the motion and the way that he has phrased it. I appreciate that it is phrased in a way that allows a debate, rather 
than necessarily taking an ideological position, because that gives us the freedom to have a sensible conversation 
across the room and I invite comments and interjections on that basis. I think it is a motion that is worthy of some 
debate. 
In 2006, for my sins I was the shadow Minister for Environment, which I have managed to come back to some 
time later. In that time I wrote a draft environment policy for the Liberal Party, which went out as a public 
document and referred to the need for sensible action on climate change. Although the debate has been immensely 
energetic in the meantime, my position has not significantly changed. It would interest members to know that 
I have been to pretty much every Liberal Party state conference in the meantime and I have heard every leader, 
including Tony Abbott as Prime Minister, say in my presence that climate change exists and that action is required, 
and then we got into a debate about what that action looks like. I want to put my position that I agree with Tony 
Abbott, who agrees with Malcolm Turnbull, who agrees with a couple of very good federal environment ministers, 
including Josh Frydenberg and before him Greg Hunt. They have all effectively said the same thing. When we get 
into a debate about actions that are required and things that we need to do, I am very keen for us to talk about the 
genuine actions that are required. This debate has generally been led by the two extremes. Every time I have 
a conversation about climate change, I am either led by the people who are putting the floaties on the arms 
preparing for an impending tidal wave or the people who are determined that nothing is changing. It is very, very 
difficult, as it is with economics, to get a sensible conversation happening somewhere in the middle about what 
happens and what we might do about it. 
First off, as we often see in the press, people make suggestions about whether climate change exists. Let us start 
with the obvious claim, because I probably hear this one most often. We talk about carbon dioxide or carbon 
dioxide equivalent having an impact on climate change, but how can something that is 400 parts per million have 
an impact on the environment? I get this question quite a lot. I apologise for boring people with some simple maths, 
but 400 parts per million effectively turns out to be 400 milligrams per kilogram. It is a small dose. If the 
proposition is that 400 milligrams per kilogram cannot possibly have an impact on an environment or an 
ecosystem, my response is that obviously we need to remove some of the toxicity levels that we have put down 
for various chemicals and poisons. If 400 milligrams per kilogram does not have any impact, we can exclude 
arsenic, which generally kills people at somewhere between two and 20 milligrams per kilogram. We can exclude 
cyanide, which cannot possibly have an impact at 1.5 milligrams per kilogram. Obviously, strychnine at about 15 
milligrams per kilogram is no longer poisonous! The toxic dose for good old 1080, which is that great bastion of 
the anti–feral pest effort that we make in this state and which is absolutely critical for pest control, generally varies 
between one and 10 milligrams per kilogram, so between one and 10 parts per million. The conversation that says 
that something that is 400 parts per million cannot impact on a system obviously means that almost all of my 
veterinary science is now wasted because nothing that I was told was toxic in my day is toxic anymore! Let us 
move past that bit of the debate that says 400 milligrams per kilogram cannot have an impact. It is 0.04 per cent. 
Hon Alannah MacTiernan: I am so pleased that we have your science background as the ability to shape the 
debate on your side. It is good news. 
Hon Dr STEVE THOMAS: We have a fair bit to go yet, but thank you. I appreciate that. 
Hon Alannah MacTiernan: At least I like your step 1. 
Hon Dr STEVE THOMAS: That is step 1. Let us dismiss first off the idea that 0.04 per cent can have no impact 
because it is a little tiny amount, because it really makes absolutely no scientific sense to come up with that 
conversation. 
The next bit that I really struggle with is that we have had hotter years. For example, 2006 was a hotter year and 
the climate temperature has declined since then. If members do not believe 2006, 1998 might have been a hotter 
year. If members really want to look at it, they will see that 1934—I get that one occasionally too—might have 
been a hotter year. It is true that in most years we can find a hotter year somewhere in the last couple of hundred 
years, but again let us go back to the science of the process. There is an average temperature. This is averaging out 
and looking for a trend, so as a little chart—I did not bring a chart today so I apologise for that—plots the average 
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temperature over time, a definitive trend shows an increase in temperature. That is not to say that temperatures 
have not been higher and lower in the past because they have been. Ocean levels have been higher and lower in 
the past. More particularly, ocean levels have been lower on a historical basis. I am the first to accept that there 
have been fluctuations in temperature over time. Let us talk about eight degrees cooler and eight degrees warmer. 
There are some other extremes, but if we believe the best science guess about the temperature in the age of the 
dinosaurs, for example, let us say it was about eight degrees warmer than it currently is, and in the ice age let us 
say it was at least eight degrees colder on average than it currently is. Certainly, there is a historical record for 
higher and lower temperatures. That is true and I accept that. Ocean levels have fluctuated over time well before 
the potential impact of human habitation. Ocean levels have been significantly lower than they are now. They have 
been lower by 100 to 120 metres. That is why humans have been able to move around the planet, sometimes over 
land bridges that no longer exist. Probably on average we are towards the top of the upscale of sea levels and that 
means that there is probably limited room for expansion. Let me also say that on the current — 

Hon Alannah MacTiernan: Sorry, what is that point? You are not saying sea levels — 

Hon Dr STEVE THOMAS: The point is that sea levels have been higher and lower. It is probably at a fairly high 
point now in the historical chart. Again, we are talking eight degrees plus and minus going back 250 million to 
300 million years. We are probably towards the top of the sea level cycle. We are sort of towards the middle to 
rising on the temperature rise cycle. The temperature has been eight degrees more and eight degrees less than what 
it is now. Sea level–wise, we are more towards the top of the cycle. I am happy to debate that and I am sure that 
some members will jump up and say that none of that exists. However, in my view, having looked at the literature 
over a long time, I think that is where we are in these longer term cycles. 

Hon Alannah MacTiernan: So you do not think we are going to be going further up. 

Hon Dr STEVE THOMAS: No, I think we will. Historically, we are at a fairly high point and I think it is going 
to continue to rise. 

Hon Robin Chapple: The mapping of ocean sea level rise was that we should have reached a peak about 2 000 years 
ago and we should actually be declining at the moment. 

Hon Dr STEVE THOMAS: Yes. I probably have a slightly different version of that, but I accept that that is 
a commonly held view. I think we are probably closer to the natural peak now, but there are a variety of views. 
I think there is general agreement that we are towards the higher end of the long-term cycle. 

The temperature has gone up and down by eight degrees. Certainly, ocean levels have risen over time. In my 
estimation the last century has resulted in around a 0.9 degrees Celsius increase, give or take about 0.2 degrees. In 
my view, there has been a measurable increase in temperature on average over time. We can always take out 
individual plot points and find a high point and a low point. My critical issue and why I think this is an important 
debate, which I thank the member for raising, is that there is a double cycle in which we have a long-term natural 
cycle of climate change and on top of that the impact of human activity. Hopefully, I have removed the argument 
that we cannot possibly make any difference at 400 parts per million. We do make a difference and it does have 
an impact, and I have listened to every federal Liberal environment minister say exactly that for some time. The 
debate becomes: how big the response should be, what sort of response we need and how much we should pay for 
that. I want to go into a little more detail about that in a bit. 

Hon Alannah MacTiernan: Do you think Tony Abbott accepted that? 

Hon Dr STEVE THOMAS: I know he was quoted denying that, but I have been to Liberal Party conferences 
at which he has stood up in front of members and said precisely that. He has said, “I accept that climate change exists.” 

Hon Alannah MacTiernan: That’s different from saying that you accept that it’s human intervention. 

Hon Dr STEVE THOMAS: No; and also that humans have an impact. I understand that he does not attribute 
all climate change—I am putting words in his mouth and I probably should not—to human activity, and I agree 
with that. 

As I was in the process of saying, there is a long-term natural cycle and at the same time there is the impact of 
human activity. I suggest that honourable members look at this process a little differently from the way they tend 
to read about it in the media or discuss it in their conversations. My view is that human activity in relation to 
climate change is as much about being a catalyst as it is about the driving force. A catalyst, like an enzyme, drives 
the reaction and human activity is particularly important for a couple of reasons. First, our activity at its most base 
level acts much more like a catalyst; that is, we have an impact and we change the climate, but, most importantly, 
we change the rate of change. We speed up the rate of change, which is more important than the absolute amount 
that we change the climate. I view the planet, effectively, as the equivalent of a living organism—it moves, it 
changes and it adapts. The planet has always been able to adapt. The tundra under Russia is full of oil because it 
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was once a forest. The Middle East and North Africa are full of oil because they were once forests, too. The climate 
adapts over time to the situation in which it finds itself. Yes, over time, the temperature has been eight degrees 
warmer and eight degrees colder—I think that is pretty much a given—and ocean level rises of hundreds of metres 
have been significant. If that happens over a slow enough time, the planet adapts. The planet gets used to that and 
so the forest that was in the tundra moves further south, because in a cooling climate that forest can no longer 
survive where it was. We do not think about forests as being mobile, but they move and so do reefs for the most 
part. Where a reef is now is not necessarily the place where a reef was millions of years ago. The planet adapts 
over time. 

Human activity does two really significant things. In speeding up the pace of climate change, we reduce the 
planet’s ability to adapt over time, and it becomes tougher for that adaptation to occur. The second part of that 
debate is that we make it difficult for the planet to adapt because, for the most part, we are everywhere that 
adaptation might occur. I said that forests move, and they do, over thousands and millions of years. The problem 
we have at the moment is that according to long-term natural patterns—there are long-term natural patterns—there 
has never been a shift in the world’s environment and climate when the human population has been anywhere near 
the level it is now. Now, anywhere a forest tries to shift, there is generally a human population in the way that 
prevents it from doing so. Anywhere an animal population might migrate—migrations have multimillion-year 
histories and patterns; we could talk about mammoths moving across North America and into Asia, and back and 
forth—now, for the most part, there is a human population standing in the way. If I was asked where humans make 
the biggest impact on climate change, I would digress from simply saying that it is environmental pollution and 
say that the biggest impact is on the rate of change and the planet’s ability to adapt. I think those are two absolutely 
critical points in the climate change debate, because they start to frame how we might respond to it. I think we 
have been bogged down for far too long in the debate about whether climate change exists or whether we are all 
about to wear floaties, and that debate is not useful for where we need to go in the long term. 

Hon Robin Chapple: If I may by way of interjection again, Simon Hawking said exactly that yesterday. This 
issue of climate change is enhanced by population growth and our inability to adapt. 

Hon Dr STEVE THOMAS: Unfortunately, for us, human beings have been the most invasive species on the 
planet. I do not think there is any doubt about that. That brings me to a point I will come to later: how we measure 
carbon emissions. I am not convinced that measuring emissions per head of population is a legitimate argument. 

Hon Robin Chapple: This is where we might start to part company. 

Hon Dr STEVE THOMAS: Honourable member, I fully expect us to part company in the not-too-distant future. 
In the meantime, we have established some common ground at the start, but I am now prepared for that to move 
a little to one side. 

We have established the critical part of where I think the long-term climate pattern is going. The most immediate 
impact in Western Australia will be felt in the south west and it will not be ocean level rises or rising temperatures 
impacting people’s health—they are very popular and populist agendas to drive at the moment. The most significant 
change we will face will be the altered weather pattern and, in particular, rainfall levels. I will spend a bit of time 
talking about how we can manage that process, but, before I get there, I will make some comments about two 
reactions to climate change. The first is climate change mitigation—that is, reducing both human and, I guess to some 
degree, natural impacts. It will mostly be mitigation of the human impact on climate change because that is what we 
can control; it is very hard to control, for example, volcanic eruptions, natural bushfires et cetera. Some emissions are 
completely natural and very hard to control. Human emissions are something we can do something about. I am 
encouraged. Call me a cynical optimist again, but I think a lot of the world is doing some very good stuff in this area 
to try to make it better. I will get back to energy policy in a minute.  

The world is looking to start to move in many places, and Australia is making a significant contribution to that. In 
my speech in the Loan Bill debate, I said that we will see a shift to renewable energy. Unlike the Greens, I suspect, 
I do not believe in major factory–sized wind farms and solar farms. I think the solution to energy transfer over the 
longer term is at the micro level. In the not-too-distant future, individual Australians will make the choice to go 
renewable not just to save the planet, which is a worthy reason in itself, I guess, but because of economics, and the 
home economy will drive that naturally. We will not shift to a lower-emissions future because the government 
makes a significant decision about where it will get power. The current debate at a federal level frustrates me 
immensely; the federal government is deciding whether to invest in power infrastructure, and that is a state 
government purview. Everybody wants to come up with a solution to the problem. I think if we let the economy 
drive the debate, it will drive the solution, and we need to be ready to embrace that. I suggest that it is absolutely 
essential for the future of the renewable energy debate that small-scale renewable energy sources be a part of the 
climate change debate, because that is what is going to go forward. As I said in my previous speech, everybody 
who has the capacity to put solar panels on their roof can take advantage of storage when it is ready—it is not 
ready yet, but it is not too many years away. 
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It is a focus on that individual level that will drive change in the energy profile of this state and every other state 
in Australia. We lead the way. I noticed that The West Australian printed a story a couple of days after I gave that 
speech during the second reading debate on the Loan Bill 2017. It referred to the renewable energy component 
and how one in four houses in Western Australia has solar panels on its roof. We are the capital of solar panels in 
Australia according to that particular research, which I think came from Bloomberg. Western Australians are 
already grabbing this opportunity with both hands. We have to embrace that and to do so we have to leave behind 
the ideology of simply getting rid of coal-fired power stations. They are still important, they still play a role and 
they are still part of the energy mix in this state, as they are across Australia. Part of the reason we cannot have 
small-scale solar at the moment in the renewable energy mix is this ideology that wants to attack coal and get rid 
of coal-fired power stations, close them down and build wind farms and solar power stations. That is the wrong 
agenda. Our agenda has to be focused at the family and the individual level so that people can get into renewable 
energy with storage at a price that is cost competitive with attaching to the grid. As I said previously, when that 
happens, people in the hundreds of thousands will leave the grid, and I fully expect the grid to implode in the next 
decade or two as people make an individual choice, and so they should. The federal government should embrace 
our policy to not simply attack coal and demand that we build big wind and solar farms around the place, but to 
empower individuals, families and small to large businesses to generate their own power. That is a huge part of 
this solution. If we can start driving that agenda, we will leave behind the coal versus renewable versus everybody 
else scenario. Coal will continue to play a significant part in power generation for some time. Our agenda has to 
be to empower local people. 

This drives me back to a critical point about the philosophy behind what goes on in renewable energy, particularly 
in the federal sphere. I am particularly pleased that the honourable member’s motion today is straightforward so 
that we can have a realistic debate without having to put up our ideology flags—I appreciate that. We face a couple 
of problems, one of which is that across the world the climate change debate has been partly hijacked by the social 
debate. At every climate conference that I have been to over the years—I have been going to them for some time—
I have heard the debate about which countries are producing the most emissions and therefore have to pay the most 
and make the most changes. Every time I hear, “Australians are the greatest emitters”, I get a bit disgruntled 
because my understanding is that we are not even the highest emitters per person, which comes out frequently. A 
couple of jurisdictions beat us on that figure per person. However, it frustrates me because, as an economy and as 
a nation, I do not think we do that badly. Even though our country is massive and produces massive amounts of 
resources that we export overseas, if we change the parameters of carbon dioxide equivalent emissions from per 
person to per square kilometre, we move from somewhere in the top 10 emitters based on the per person parameter 
to a ranking of around 100 out of 150 countries—two-thirds of the way down the list—of emitters based on the 
per square kilometre parameter. 

As an environmentalist, if we accept that people are not necessarily at the centre of the debate, perhaps we should 
look at the measure of carbon emissions and decide to do that differently. We are very good at self-flagellation 
over carbon emissions, but the reality is that we can balance this any way we want to. The absorption of carbon 
does not happen per person; it is dependent on the available land or water area to pick it up. The ocean is a big 
carbon sink and the amount of water available to pick up the carbon makes a big difference, as does the temperature 
of the water and its acidity. In the case of land, our ability to sequester the carbon, particularly biological 
sequestration—which is basically putting it back into organisms, mostly trees—depends upon the land area 
available. Australia has a massive capacity to sequester carbon in its forests, to regrow forests, to expand them and 
to look after them. There are not many countries that can do that. 

The other issue is that when we look at emissions around the world, three continents have massive emissions and 
three continents have quite moderate emissions. Australia’s emissions are about 0.9 per cent of global emissions, 
give or take a little bit—a bit like the global temperature increase. We produce a bit below one per cent of the 
world’s emissions, plus or minus a bit depending on who measures it. Australia is one continent that will have 
a fairly small impact on global emissions over time, which is not to say that we should do nothing, but we should 
be sensible about it even though we are a very small player. These conferences are also attended by people from 
Africa and South America, and on talking with them I found that their total emissions by comparison are pretty 
minuscule. It comes down to the standard of living as much as anything else. Three continents have a minimal 
impact on the global climate, and then the big three—Europe, Asia and North America—produce by far the lion’s 
share of emissions in the world. It also happens that they probably have the greatest population density and that is 
their problem. 

At the moment, some of these places with very big populations and very big emissions are demanding the right to 
increase their emissions because their standard of living is remarkably low. This is where the world has to refocus 
itself from the ideological left-wing debate to a far more purely science-based, environmental, right-wing debate. 
In our debate on climate change we have mixed up solving the world’s social and financial problems with propping 
up low-income earners, which then becomes an integral part of the debate. The classic situation is that rich 
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countries have to pay poor countries to reduce their emissions or to not emit. If we stay on that line, we cruel any 
chance of taking significant action. We have to say that every community has to make a significant contribution. 
If we exempt highly populated, low-income countries on the basis that we are driving a sociological agenda for an 
environmental outcome, I think we will fail. This is the problem with the extreme left wing of the debate; it does 
not separate the environmental scientific problem from the sociological outcome that it wants to devise. That is 
a real problem. We have to try to pull that out of the debate. If we look at a purely scientific environmental 
outcome, unfortunately, we see that it will have a significant impact on highly populated, low-income countries. 
Let us not forget that a lot of these types of countries have more people making far more money than a lot of the 
richest people in Australia. From a purely scientific perspective, most countries have the capacity to generate 
a certain amount of wealth based on their ecological and environmental assets. Whether that is divided between 
a million, 100 million or a billion people sort of becomes a question around whether the population can expand. 
The reality is that most countries create a certain amount of wealth that is divided between the people who live 
there. Australia’s problem at the moment is that only a small part of the population generates a fair bit of wealth, 
and for that reason we get belted in the climate change debate. This is important. 

Our gas resource, for example, is exported for the most part—although apparently the federal government is trying 
to change that this week—to Asia. Members will have seen the flares that exist in most of those gas plants that 
emit a significant amount of carbon. Australia produces things that emit a lot of carbon. Most of our mining, for 
example, is very energy intensive. It takes a lot of energy to pull a tonne of coal out of the ground. It is not a simple 
process. Australia does not have the big labour force with workers who get paid almost nothing, which occurs in 
other countries, and take all the risk. Our mining process is done mechanically and so our carbon footprint is very 
high. That natural gas is sent to a country that processes it and hopefully uses that natural gas, instead of its own 
coal reserves, to reduce its carbon emissions. The funny thing is that we are harangued for our carbon emissions, 
even when in some cases we are helping to reduce another country’s carbon emissions. We therefore need to be 
careful that in our great desire to self-flagellate about the fact that we are producing a higher level of carbon per 
capita, we do not impact on industries that are making a positive contribution. It is critical to accept that we are 
making an international contribution to reducing carbon emissions. 

We should not forget that the atmosphere of the world is not separated into geopolitical regions. The world has 
one atmosphere. Everybody emits their carbon into the same air. Therefore, although Australia needs to make 
a significant contribution to reducing its carbon emissions, that should be measured against the geopolitics that is 
taking place in the climate change debate. 

Hopefully we have reached the point in this debate at which we accept that climate change exists. We have looked 
at the way in which climate change functions and the catalyst approach that it brings with it. We accept that the 
world is struggling to deal with climate change. We accept that the greatest emitters remain the greatest emitters 
and will continue to emit far beyond Australia’s capacity to do anything about that. We accept that at 0.9 per cent 
of emissions, Australia is a bit player in that. That is not to suggest we should not do anything. We need to do 
things in a smarter way, not necessary ideologically. The solution to this problem needs to be at a micro or 
small-scale level that enables families to make the right choices and contribute in an economic and successful way. 
That is my stepping stone in the climate change debate. 

The other half of the climate change debate, which is completely ignored everywhere we go, is climate change 
mitigation. The reality is that if the United States and China—sorry; I should reverse the order these days—if China, 
the United States, India and Russia, and about five other countries, do not reduce their emissions significantly, we 
will have to accept that some climate change is inevitable. The speed of that change will be a bit problematic. If we 
accept that, in my view we have an obligation to our community to try to futureproof our environmental assets against 
climate change. That is a greater obligation than what we are focusing on at the moment, which is basically just 
mitigation and counting carbon-equivalent atoms that are floating in the atmosphere. The most important thing that 
this house can do is focus the debate on how we can prepare for and adapt to whatever climate change will occur. If 
we do not believe that climate change will occur, obviously engaging in good environmental outcomes and adaptation 
will not do us any harm. If we believe, as I do, that some climate change will occur, particularly in weather patterns 
and rainfall, the action that we take will be critical. 

That is what I want to focus on in the last part of my address today. In my view, the most troublesome part of 
climate change that we need to address is the changing weather patterns in Australia. That should be more 
important to members in this house than the overall amount of carbon in the atmosphere and whether that decreases 
from 400 parts per million to 350 parts per million, or increases to 450 parts per million. Our ecosystems are 
struggling. That is partly because of changes in temperature, more so because of changes in rainfall, and even more 
so because of the impact of things such as invasive species, which cause significant damage. The reality is that 
most invasive species have come about as a result of human activity. In managing this, I would love to hear us talk 
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about how we can adapt our ecosystems to prepare for whatever the future may hold. That includes, in my view, 
a warmer and drier climate and higher carbon emissions. 

I will now outline some of the things that we should do. I will give an example. I spent a few years in a previous 
life trying to convince people that this should be the critical focus of the response by both Western Australia and 
Australia to climate change. I talked earlier about how reefs and forests move. The problem is that they do not 
necessarily have anywhere they can move to. Let us take a long look into the future. Right now, the best reefs and 
coral structures in Western Australia run from Geraldton and further north to Ningaloo. Western Australia does 
not necessarily have a huge area of reefs compared to the eastern states; however, they are probably more critical 
and better reefs. The biology of the reefs up north is probably better than that of the Great Barrier Reef, and 
probably more critical. If we assume that a certain level of climate change is inevitable unless something changes 
dramatically in worldwide politics—in America, China, India and everywhere else—which I think is unlikely, we 
need to start preparing for what that might look like in the long term. Coral reefs move. They are a living organism. 
They basically comprise microorganisms that feed on plants and animals. Reefs are a fantastic ecosystem. As 
I have said, reefs have the capacity to shift. If Ningaloo Reef, which is probably the most important reef in this 
state, were to move, where would it go? The Leeuwin current floats along the coast of Western Australia. I can 
tell members that there is plenty of coral spawn in the Leeuwin current as it flows south. When the Leeuwin current 
slips along the coast of Western Australia, if it is a particularly good year, some of the coral spawn manages to get 
to Tasmania. It is a bit cold in Tasmania, so there will not be much coral growth around the coast of Tasmania. 
I do not think we are getting much growth of any kind in Tasmania, but that is a different story. 

Hon Stephen Dawson: Their GST keeps growing! That is our money. 

Hon Dr STEVE THOMAS: Yes! We could potentially get coral growth along the coast of Western Australia 
from the Leeuwin current as a measure of adaptation. The problem is that coral spawn needs to lodge on something. 
Much of the coast of Western Australia is either too deep or has a shallow and sandy bottom. Geographe Bay, 
which is down my way, has not only a shallow and sandy bottom, but also seagrass, and nothing is able to lodge 
there. It may well be that in the long term, we will need to provide a substructure on which the coral can grow. 
Last year, the federal member for Forrest, Nola Marino, and I were able to get some funding from the federal 
government for a study to see whether a substructure in Geographe Bay at the right depth might be able to pick up 
coral spawn that comes down the coast in the Leeuwin current to enable the development of small-scale coral 
atolls. If we could make that work in places in which seagrass is not present—because seagrass has its own 
ecosystem—we could potentially assist that ecosystem to adapt, which it desperately wants to do, and we would 
have a great outcome. This is a grand vision. It will be long past my lifespan, but maybe my great, great, great 
grandkids will be able to snorkel in a coral reef off Bunbury. 

Hon Alannah MacTiernan: Member, has this study been done? 

Hon Dr STEVE THOMAS: No. It is early days yet. It is still in the planning phase. 

Hon Alannah MacTiernan: Are they planning the study? 

Hon Dr STEVE THOMAS: Yes. The money has been made available. The research phase is happening now. 
The key question is what depths we should look at. 

Hon Alannah MacTiernan: Who is doing the actual research? It is a very interesting proposal. 

Hon Dr STEVE THOMAS: Before the election, the discussion group certainly included the Department of Fisheries, 
and I presume that is continuing under the new government. 

Hon Alannah MacTiernan: So is this a federal government project? 

Hon Dr STEVE THOMAS: It is federally funded, but a local group has been put together to manage the process. 

Hon Alannah MacTiernan: Is it a natural resource management group? 

Hon Dr STEVE THOMAS: No. The South West Catchments Council has been invited to take part. The 
University of Western Australia has been involved in the discussions. Interestingly, a marine research scientist is 
based in the Busselton Jetty group, and that group has also been involved. 

Hon Colin Tincknell: Recfishwest is involved. 

Hon Dr STEVE THOMAS: Yes. Andrew at Recfishwest has been involved as well. 

That is the sort of thing that can be done. It is a good example of accepting the inevitability of some change and 
not accepting the worst-case scenarios but working in a positive manner that may well give positive outcomes, 
irrespective of what we believe the temperature is going to change to. The capacity for coral to develop on what 
is currently a pure sandy bottom without a significant environmental impact has to be a good thing. That is the sort 
of stuff we can engage in. It is not just the marine environment where that can occur. We have already seen changes 
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in the marine environment. There are already concrete-based fish platforms, basically, put down into Geographe 
Bay. The problem with that is that the depth for fish is different from the depth for coral development. Most of the 
species love being down 20 to 30 metres. A range of fish have been discovered in the bay that were not there 
previously. The problem is that the level of sunlight required for coral development is completely different, so the 
platform needs to go in shallower waters. If this is going to work, we must look at a depth of around 10 metres. 
When swimming along the coral atolls, it can be noticed that the coral is not very deep. Because of the 
photosynthesis required, and for other reasons, it needs to be fairly shallow. That sort of work could be quite 
exciting. 

Other things will need to be done. We also need to concentrate on some of the terrestrial landforms. Some of the 
species of trees that are iconic to Western Australia are quite water sensitive; certainly the tuart and, in particular, 
the karri. Western Australia, including the government, opposition and Parliament, will need to look at ensuring 
the longevity of those forests. That is not just about climate change. I have to tell members that a lot of jarrah forest 
is full of blackberry and there are a lot of arum lilies in the tuart forest. They are probably not killing tuart trees, 
but the minister and I are both aware of that issue. 
Hon Alannah MacTiernan: Which minister? That’s his problem as the Minister for Environment. 
Hon Dr STEVE THOMAS: Sorry, that comment is directed to the Minister for Environment. A lot of invasive 
species are causing damage as well. The north-eastern jarrah forest in the Collie area—I say gesticulating as though 
everybody is seeing the same map as I am in my mind—is particularly water sensitive as well. The rest are holding 
on not too badly. However, the tuart and the karri forests are particularly water sensitive. A pile of things need to 
be done to futureproof our natural assets. Some of that involves invasive species, because a stressed forest due to 
invasive species is also stressed through a lack of water, and that will cause the native forest species to struggle 
the most. 
Hon Alannah MacTiernan: Can you just explain to us, because we know you have a history of interest with arum 
lilies, when in that last eight and a half years when you were in government were you able to get any traction on 
that issue? 
Hon Dr STEVE THOMAS: I was not in government, sorry. 
Hon Alannah MacTiernan: During the time of the Liberal government. 
Hon Dr STEVE THOMAS: I have only ever been in opposition; I have never actually been in government. I am 
happy to switch roles with the Minister for Environment if he would like. It is a lovely spot over here. 
Hon Alannah MacTiernan: Presumably, you had some connections still within the Liberal Party. Were you able 
to put those to any effect? 
Hon Dr STEVE THOMAS: I think the minister is highly overestimating my influence within the Liberal Party. 
Hon Alannah MacTiernan: So if you win, they know they’re going into opposition. It’s not a good omen for the 
party. 
Hon Dr STEVE THOMAS: No. 
I am about to run out of my allocated time to speak on this matter. Some of those forests may need to be looked 
after into the future, and that means weed control and pest animal control. The native fauna and flora are struggling 
in many areas. That is why I thought it would be good to have a state of the environment report, but we are not 
going to get one. That is okay, because we will still keep on top of those issues. At some time in the future will it 
come down to additional water and the reticulation of forests? I have no idea what the next few hundred years will 
look like, but it is absolutely critical that we look at futureproofing our environment. That involves the whole 
gamut—not just the unilateral debate about carbon emissions—of the environmental sector in which we live. As 
I run out of time, I will summarise briefly: although accepting the science of the argument, we need to not be 
ideologically based, but science based, and we need to futureproof our ecosystems as best we can to prepare for 
whatever comes. 
HON STEPHEN DAWSON (Mining and Pastoral — Minister for Environment) [3.15 pm]: I begin by 
thanking Hon Robin Chapple for bringing this motion on climate change and measures for amelioration before us 
in the Legislative Council. It is an important debate and it is an issue about which I look forward to having many 
conversations with him in my role as Minister for Environment over this term of office. I also thank Hon Dr Steve 
Thomas. Although I do not agree with everything he had to say this afternoon, it was certainly a much more 
enlightened contribution than many of his fellow party members have delivered on this issue over the past few 
years. I hope that is not the kiss of death. I appreciate that he acknowledges that there is a real need for action with 
climate change; that is pleasing to hear. 
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I acknowledge also the overwhelming body of scientific evidence that human-induced climate change is real. The 
challenge of climate change really does require leadership and the government certainly intends to play a part in 
that over this term of office. Hon Dr Steve Thomas was not here during the time Labor was last in government, so 
I might tell him some of the things we did about climate change. We made an investment in renewable energy 
through our commitment to purchase 20 per cent of the government’s energy requirements from renewable 
sources, which cut about 90 000 tonnes of greenhouse gas emissions a year. We reduced the need for cars by 
almost doubling the size of the Perth rail network, which is estimated to have taken 25 000 cars off the road at the 
time. We spent more than $72 million on cycling facilities and delivered more than 360 kilometres of cycling 
networks across the state. We funded wind farms in Bremer Bay, Coral Bay, Denham, Esperance, Exmouth, 
Hopetoun, Kalbarri and Rottnest Island. We set a six per cent renewable energy target for the south west 
interconnected system and we procured the $400 million NewGen Kwinana power station, which provides power 
using gas technology and which was estimated to produce half as many greenhouse gas emissions as an equivalent 
coal-fired power station. We also replaced the diesel bus fleet with gas-powered buses and we introduced about 
450 buses. We had planned to introduce about 450 compressed natural gas buses, although I do not think all those 
were delivered. 

Compare that with the last government that did very little in the climate change space. In fact, it was rumoured at one 
stage to have banned the use of the words “climate change” in official government documents. That was certainly 
what I have heard, at least in relation to one government agency. The former government, to its credit, released 
a document in 2012 titled “Adapting to our changing climate”. However, at the same time it essentially dismantled 
and gutted the climate change unit that was created in the Department of Environment Regulation by the Carpenter 
government. I know from previous questions that I have been asked in this place by Hon Dr Sally Talbot, who is 
away from the chamber on urgent parliamentary business, that when she was the shadow Minister for Environment 
in about 2012, at the same time as the government put out its document about adapting to the changing climate, it 
was gutting the climate change unit. It went from about 23 full-time equivalents to about two FTEs by the time 
I became Minister for Environment a few weeks ago. I am very aware that there is a challenge for me as Minister 
for Environment to take some significant action because really very little was done over the past eight and a half 
years by the former state government. 

Hon Dr Steve Thomas: It didn’t build any wind farms? 

Hon STEPHEN DAWSON: It did. I said it did “very little”; I did not say it did nothing at all. Sometimes it was 
dragged kicking and screaming. Certainly some ministers were dragged kicking and screaming to build things like 
wind farms. Not all of them were as enlightened as the former Minister for Energy who is sitting here. But, 
certainly, many of them still speak out against wind farms and I think that is a real concern. Unlike the shadow 
Minister for Environment, I believe in government intervention; I do not think we can afford to leave it to the 
market. I think we have to intervene and create opportunities for the private sector and others to act in this space. 
I do not think we should leave it to them. If we did, we would be waiting for a very long time. 

Since becoming Minister for Environment, I have instigated what we call a stocktake of existing climate change–
linked policies and programs and actions undertaken by the state government and state government agencies so 
that it can inform our future approach and priorities. Although there may have been a direction or the suggestion 
that agencies should not use the words “climate change”, I believe agencies were acting in this space, although 
a number of them were acting under the radar. At least, in the first instance, I am very keen to find out what each 
agency is doing in the climate change space so that that can guide us. I have therefore written to my ministerial 
colleagues on that matter, and once those responses have been received, we will work through where we go next. 

Hon Robin Chapple: There was originally a program set up under, I think, the Gallop and Carpenter governments 
that each agency needed to report each year on their production target. That slowly drifted away. I am assuming 
that you, as a member in not quite that period, would remember that process. Are you considering introducing that 
again? 

The DEPUTY PRESIDENT: Order! Minister, I have allowed that because you are entertaining the brief 
interjection. But this is not “dialogue during motions” time. I will allow brief interjections, particularly if they help 
the debate, but members should be aware that you can have little interjections but it does not become a two-way 
flow. 

Hon STEPHEN DAWSON: Thanks, Mr President—Mr Deputy President—almost President. 

The DEPUTY PRESIDENT: Do you know something I do not? Nothing! 

Hon STEPHEN DAWSON: I appreciate your guidance this afternoon. That was a good interjection from 
Hon Robin Chapple, who quite rightly pointed out that work was being done when we were last in government. 
In fact, I was the chief of staff to the Minister for the Environment; Climate Change around that time, so I am well 
aware of it. Today, nothing is on or off the table in where we go from here. I am very keen to do this stocktake and 
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work out what is being done. I am also very keen to ensure that the aforementioned gutted climate change unit is 
enlarged because, as I said, there is a great deal more work to be done in this space. 

The Labor Party, as a new government, is keen to lead by example and we are certainly ensuring that climate 
change considerations and emissions reductions opportunities are incorporated into government policy, 
particularly into our priority infrastructure projects and commitments. Of course, members will be aware that 
Metronet was one of the centrepieces of WA Labor’s election strategy. That policy is about expanding and 
improving public transport. It is also, unashamedly, about boosting employment in this state. That is definitely 
needed after the end of the construction boom. Metronet in particular provides strategies to not only influence the 
urban form of Perth’s future growth but also reduce emissions, directly and indirectly. I believe that climate change 
provides a huge number of opportunities for innovation and diversification of the economy. As I said, I think 
Western Australia needs leadership to take advantage of these. 

I was going to give members some facts and figures about climate change, so I will start discussing climate science 
and climate impacts and mention some of the consequences of climate change. Finally, I will give the 
government’s response to climate change and address the motion. We know from scientific reports that global 
average annual carbon dioxide levels are steadily increasing. In February 2016, the average global atmospheric 
CO2 level was 402.59 parts per million, according to the National Oceanic and Atmospheric Administration, and 
current levels are likely the highest in the past two million years. The global annual CO2 increase in 2015 was 
three parts per million—the largest ever observed. We know too that data from the National Aeronautics and Space 
Administration and the National Oceanic and Atmospheric Administration shows that 2016 was the warmest year 
on record and the third consecutive year to set a new record for global average surface temperatures. Sixteen of 
the 17 years since 2001 have been the warmest years on record. 

The year 2016 was the fourth warmest on record in Australia, and March and autumn of that year had the warmest 
mean temperatures on record. The Bureau of Meteorology reported that the maximum temperatures were 0.7 
degrees Celsius above average, and the minimum temperature was 1.03 degrees Celsius above average. The 
northern part of Western Australia in particular has experienced the second warmest year on record. The 
understanding of Western Australia’s future climate has been enhanced by research undertaken through the Indian 
Ocean Climate Initiative, which was a collaboration between the Western Australian government, the Bureau of 
Meteorology and the Commonwealth Scientific and Industrial Research Organisation between 1998 and 2012. 
Again, there is that 2012 year, which I mentioned earlier and which was the same time as the former government 
essentially gutted and dismembered its climate change unit. Because of its location, the south west of 
Western Australia is particularly affected by the south-westerly fronts that used to bring our winter rain. We know 
that these fronts are shifting further south, and that means that for this part of Western Australia, climate change 
means a drying climate. We know too that climate changes in the south west over the last 100 years include an 
average annual temperature increase of about one degree Celsius, a decline in July rainfall since 1970 of about 
19 per cent, and a more than 50 per cent reduction in steam flow. There is an increased frost risk in central and 
eastern areas of the wheatbelt and an increased fire risk. There is no doubt that climate change is likely to bring 
further reductions in rainfall in the south west, along with increased temperatures. 

It is also common knowledge—I think the member who spoke before me acknowledged that—that sea levels are 
rising along Western Australia’s coastline. Information provided to my agency tells me that recorded sea levels in 
Fremantle since 1897 indicate a mean rate of sea level rise of about 1.5 millimetres per annum, and that is similar 
to that observed globally. Rising sea levels amplify the effects of high tides, coastal erosion, storm surges and 
associated inundation of low-lying areas. We know too that increased temperatures, rising sea levels and 
challenging rainfall patterns present clear challenges for us in the management and protection of our ecosystem 
communities. There are also issues for our thriving agricultural sector and our planning systems, which will need 
to address the requirement for more resilient infrastructure. 

I turn now to Western Australia’s response to climate change. I believe our response requires both a contribution 
to global efforts to mitigate greenhouse gas emissions and the need to adapt to the impact of our changing climate. 
We absolutely have to contribute to the international and global effort and I believe, too, that we have to act as 
a state. I also believe, and members in this place might disagree, that Australia as a nation needs to do more in the 
climate change space. In effect, Western Australia is a quarry for the rest of the country. Through the GST, the 
rest of the country benefits immensely from what is dug up in this state. The rest of the country has a significant 
role to play in how we respond to climate change. I believe the federal government should play more of a role, in 
fact the leading role, in mitigating greenhouse gas emissions. 

Members would be aware of the Paris Agreement that was ratified in 2016. It is disappointing, from my 
perspective, that the United States has sought to move away from the agreement. I am pleased that other nations 
around the world have not, at this stage. The agreement set a goal to limit the increase in global temperature to 
well below two degrees Celsius and to achieve no net increase in human-caused emissions in the second half of 
the twenty-first century. The Australian government’s commitment to the nationally determined contributions has 
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been a target to reduce greenhouse gas emissions by about 22 to 28 per cent below the 2015 levels by 2030. 
I believe that we will need more ambitious targets over the next little while if we are to achieve the global goals 
that were set down in the Paris Agreement. At the moment, Australia’s national target is equivalent to a halving 
of per capita emissions and a two-thirds reduction in the emissions intensity of Australia’s economy since 2015. 

I am aware that inventories of state and territory greenhouse gas emissions are maintained and updated by the 
commonwealth Department of the Environment and Energy as part of our participation in the United Nations 
Framework Convention on Climate Change. I understand that the latest updates of these inventories are due to be 
published in 2017, so they are not far away. Although the most recent inventory has not yet been released, I am 
aware that a preliminary assessment of Western Australia’s emissions provided to the state government reveals 
that the emissions intensity of WA’s economy is declining but greenhouse gas emissions are growing. In 2015, the 
state’s emissions were 86.45 million tonnes of carbon dioxide equivalent, which is 16 per cent of Australia’s 
overall emissions. Our emissions have increased by three per cent on 2014 levels and 31 per cent since 2000. It is 
no surprise to anybody that these increases are primarily due to increased emissions from energy industries, 
manufacturing and transport. On the basis of last year’s inventory data, Western Australia was the only state to 
significantly increase emissions over the period 2000–2014. Emissions from other Australian states declined or 
remained relatively stable. Other states are progressing; other states are doing better. It shows that we continue to 
go backwards at this stage. It really does warrant a lot more work and effort. 

Hon Dr Steve Thomas: Do you have a breakdown of the industries when you look at those figures? 

Hon STEPHEN DAWSON: I believe there is one but I do not have that information before me. 

Hon Dr Steve Thomas: I would be interested to see how the resources sector impacts on that. Even though the 
price is down, we are still producing massive amounts of resources, which will impact on our emissions profile. 

Hon STEPHEN DAWSON: I agree, member. We only have to look off the coast of Port Hedland, for example, 
on any day of the week and we will see 30-odd ships waiting out there to come into port or take iron ore out of the 
port and over to Asian countries. 

Hon Dr Steve Thomas: Just be cautious about saying it’s a terrible thing if our profile rises because those 
industries, potentially, aren’t necessarily all negative. 

Hon STEPHEN DAWSON: I agree, but we certainly continue to find, dig up and sell gas and those industries 
almost always contribute to emissions. We have to be cognisant of that. I come back to my earlier point that the 
federal government has to recognise that if it is going to benefit—it does benefit significantly—from what is dug 
up and sold off the coast of Western Australia, it has to come to the party to fix the problem of climate change and 
put money on the table to help fix the issue. 

Hon Robin Chapple: For the benefit of Hon Dr Steve Thomas and the minister, if you would like to go to my 
website, there is a good report there! 

Hon STEPHEN DAWSON: Mr Deputy President. 

Several members interjected. 

The DEPUTY PRESIDENT: Order! While everyone is checking their websites, I will listen to the Minister for 
Environment. 

Hon STEPHEN DAWSON: That was an unruly interjection, so I will not respond to it—particularly since the 
honourable member refused to give us the website address that he continues to refer to! I am sure he will get an 
opportunity to give it to us at some stage. It seems to be a very important website and it seems to contain a lot of 
information so I, upon provision of the address, will certainly have a good look at it and learn from it. As a new 
Minister for Environment, I am happy to admit that I do not have all the answers. I still have a lot to learn so I am 
happy to take the advice of my colleagues and learn on the job as I go along. 

In a state with such an energy-intensive economy as Western Australia, it is very important to take action in the 
energy sector. Hon Ben Wyatt, the new Minister for Energy, recently announced the retirement by Synergy of 
436 megawatts of coal and gas–fired generation capacity by 2018. When we make decisions like this, they are not 
always without consequences. We have to ensure that, as we move away from fossil fuels over the years to come, 
we are cognisant of the workforce. We need to make sure that we have a plan to address any worker who might 
lose their job. 

Although fossil fuel generation will undoubtedly continue to play a role in the foreseeable future, renewable energy 
is increasingly becoming a more cost-effective way to supply energy, particularly in regional and remote areas and 
certainly in places like my electorate, the Mining and Pastoral Region. With our expansive coastline, wide open 
spaces, abundant sunshine and developed manufacturing and processing facilities, I think this state is uniquely 
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positioned to take advantage of renewable energy technologies. At present, the combined capacity of large-scale 
renewable energy generators and small-scale solar-photovoltaic systems on the state’s main grid is about 
1 191 megawatts. This includes about 513 megawatts from large-scale wind farms, landfill gas plants and 
large-scale solar systems. It also includes 687 megawatts from small-scale solar systems installed on homes and 
commercial premises. I acknowledge the comments by the previous speaker, Hon Dr Steve Thomas. Although 
everyday people are doing a lot more on their houses, or wherever, I still believe we have a big role to play in 
large-scale projects—large-scale wind farms or whatever else. If we just wait for every household to put in a solar 
panel, I do not think we will get the solution that we need if we are going to fix the problem. 

Hon Dr Steve Thomas: We will not have to drive it; it will eventuate itself. 

Hon STEPHEN DAWSON: I am very happy to be interventionist in this space; a lot more work needs to be done. 
The Western Australian Labor government recognises the importance of continued investment in the renewable 
energy sector because it is the energy of the future. Through the state-owned energy corporations—Synergy, 
Horizon Power and Western Power—the government is supporting trials and research into the innovative use of 
renewable energy and supporting technology such as battery systems. The electricity corporations are also 
supporting initiatives aimed at furthering consumers’ knowledge of the benefits of energy efficiency and also 
trialling innovative electricity pricing structures to incentivise reductions in electricity consumption. One example 
of this is Western Power’s trial of a utility scale battery at Perenjori as a back-up for the town’s electricity supply. 
We can be innovative and have good environmental outcomes, and we can also have good outcomes for regional 
and rural communities in the state. This is a win–win–win situation. The installation of the battery at Perenjori is 
expected to reduce power outages in the town by about 80 per cent. In edge-of-grid areas such as Perenjori, battery 
systems could become an alternative to building more power plants or costly network infrastructure upgrades. 
Synergy is also leading the solar and battery storage trial at the Alkimos Beach residential development in 
partnership with the property developer Lendlease and Western Power. That project involves a four-year 
$6.7 million trial of a 1.1 megawatt-hour battery located within the new residential subdivision. In that area, 
participating households will also have solar photovoltaic systems installed and access to equipment that enables 
them to better monitor their electricity consumption. 
Another example of innovative initiatives in the power space is being implemented by Horizon Power’s 
Pilbara Power Ahead pricing pilot. During the 2016–17 summer, over 400 residents and businesses in 
Port Hedland in my electorate took part in the pilot. They were challenged to earn credits on their accounts by 
changing how and when they used electricity. The pilot proved to be very successful, with a number of participants 
reducing their electricity consumption by over 20 per cent. As one of its election commitments, the government 
committed to redirecting the $19.5 million allocated in the state budget to the Albany to Bunbury gas pipeline to 
renewable energy projects in Albany. This includes the development of common-user infrastructure that will 
facilitate the connection of wave energy projects to the state’s electricity grid. I acknowledge Carnegie Clean 
Energy as a trailblazer in this space. Carnegie was originally a beneficiary of the Carpenter government’s low 
emissions energy development fund. 
Hon Donna Faragher: No, it came under us. 
Hon STEPHEN DAWSON: We provided the money in our budget papers; the former government got to dish out 
the cash later on. We started the conversations. I am acknowledging Carnegie’s trailblazing and the good work it 
is doing. 
Hon Donna Faragher: Do you acknowledge former ministers? 
Hon STEPHEN DAWSON: The honourable member knows that in the four years I have spent in this house 
I have given credit where it is due. I gave credit to Hon Donna Faragher when she was a minister in this place, and 
to others. I am happy to do it. It sometimes gets me in trouble with my own side, but I give credit where it is due. 
In this case, I am giving credit to Carnegie, which has done some great work in the wave energy space. I am 
reminding members that the government has committed that money to Carnegie to do more work and to expanding 
its projects in the Albany area. 
Collie is another place in this state that is well positioned to play a critical role in the production of renewable 
energy for the grid. Power stations in and near Collie produce much of the state’s electricity. This region already 
has critical power infrastructure in place to transmit green energy to the grid. This is what has informed our 
government’s commitment to an engineering prefeasibility study of the potential development of a demonstration 
mine-void pumped hydro facility in Collie. I am advised this technology uses excess energy generated by solar 
power during the day to pump water into a holding dam for later controlled release during peak periods of 
electricity consumption. The government has also committed to undertaking a feasibility study into a major solar 
project in the goldfields. 
I want to talk about climate change adaptation, which prepares us for climate change so that impacts, risks and 
costs can be minimised. I believe, as minister, that good climate change adaptation will help our state to continue 
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to prosper and become more resilient. State agencies have already undertaken a range of adaptation initiatives and 
I want to mention a few of those. The Department of Parks and Wildlife has been implementing a range of 
on-ground practical programs for flora and fauna conservation and the management of conservation reserve 
systems via forests. The department’s adaptive management approach allows changes in climate and other factors 
to be considered in continually improving such programs, and factors that provide resistance to climate change 
and promote recovery can be used to inform management. It has also done some work in the better management 
of fire. For example, in the North Kimberley, the better management of fire has shifted the seasonality of fire from 
late to early dry season, which has reduced both the intensity and size of fires and thus reduced the impacts on 
biodiversity and carbon released into the atmosphere. On average, around 19 per cent less country is burnt by late 
fires and about 13 per cent more country is burnt early, and five per cent less country is burnt overall. 
Unashamedly, I add that although that work has been done in the Kimberley and it is reaping benefits, I am 
a supporter of prescribed burning. I know critics say we should not do it and it only adds to our emissions and 
worsens climate change, but I unashamedly say that we need to continue to prescribe burn in this state to keep our 
communities safe. For thousands of years in this state Aboriginal people have been involved in prescribed burning. 

Hon Rick Mazza: Keep up the good work! 

Hon STEPHEN DAWSON: Thank you, honourable member. Not everyone agrees with prescribed burning, but 
it does work and certainly we are able to do things differently in a number of places around the state that benefit 
the state. 

I want to talk briefly about the work that the department’s marine scientists are doing. They have been collaborating 
on climate change research, such as identifying factors that prevent bleaching on some reefs, which promotes faster 
recovery of coral reefs after bleaching. It is also investigating range shifts in seagrass and kelp species due to 
a warming climate and determining relative impacts of climate change and human disturbances, such as fishing, 
on the marine environment. Work is being done in the forest management area, albeit some of it is controversial. 
Work is being done across government. 

The Department of Water and the Water Corporation have led water supply planning in the south west of the state 
to ensure we have a secure public water supply in the face of a drying climate. Obviously we are forced into doing 
some of this work because we have not got water and we need to find water, but it is producing benefits for the 
state and making us look at innovative solutions to things like a drying climate. Again, I am happy to say that 
successive governments have invested significantly in new water sources so that we can stay ahead of the state’s 
drying climate and of population growth problems. This has helped us to reduce impacts on our groundwater 
resources. The water desalination plants that are in operation now—we were forced into doing that work—are 
paying dividends. The groundwater reinjection work that was commenced by the previous government is also an 
important initiative that we have been forced into doing as a result of a drying climate, but I believe it will be 
beneficial for the state. The Department of Water and the Water Corporation have highlighted the need for people 
in Perth and the south west to adjust their sprinkler rosters and to reduce their average water use. People have to 
a great extent responded to demand management campaigns. We need to do more with water and to build on water 
efficiency measures. That will continue to be an essential strategy of this government. 

I understand that the Minister for Agriculture and Food will make a contribution this afternoon, so I might let her 
talk about the Department of Agriculture and Food in more detail, but it has been involved in providing advice to 
farmers around the state on the impact of climate change to help them manage climate risk. I might let the minister 
talk about those things and not steal her thunder this afternoon. 

All agencies of government have been doing work in the climate change space over the last while and, as I said, 
even though at certain times the words “climate change” have been frowned upon by the previous administration, 
that will not be the case with this government. The state government has an important role to play, but, as I said, 
we will also require the collaboration of not only local government and national government but also business and 
industry if we are truly going to work with the community and all stakeholders in tackling the issues of climate 
change. 

We have already begun to deliver on our election commitments, but, as I said, we are considering the approach 
that needs to be taken by government to ensure that we have a good and effective climate change response. As 
I said, I have written to my ministerial colleagues. We are going through a stocktake at the moment to find out 
what is being done and, once we have that and once we are aware, we will work out where to go. Again, I thank 
the honourable member for bringing this motion to the house. I encourage a debate on this issue and I encourage all 
those members who have an interest in climate change to work with me so that we can tackle these issues together. 

HON ALANNAH MacTIERNAN (North Metropolitan — Minister for Agriculture and Food) [3.53 pm]: 
I thank the Minister for Environment for giving me the opportunity to add to this debate and, obviously, to 
Hon Robin Chapple for bringing this important matter to the fore in Parliament. I really cannot think of anything 
that is more critical for us to be prepared to face than the issue of climate change. We need to really challenge 
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ourselves on whether we are truly taking the steps that are needed to protect our communities as we go forward. 
I suspect that we are not necessarily in the very best place. I am pleased to see that Hon Dr Steve Thomas, who 
brings a little bit of scientific understanding to this debate, is now the Tory spokesperson on this matter because 
I think it is important that we have someone who is prepared and capable of analysing these issues. 

Hon Dr Steve Thomas: You might have just cruelled my next preselection. 

Hon ALANNAH MacTIERNAN: Not at all. I am sure that as we go into more and more drought, it will occur to 
more and more people in the south west, the area that Hon Dr Steve Thomas represents, that this is not just 
a transitory effect. This is not just climate variability. I understand that a former Minister for Agriculture and Food 
directed his department not to talk about climate change but about climate variability. We see it as a great step 
forward that Hon Dr Steve Thomas acknowledges that the sorts of concentrations of carbon dioxide and other 
greenhouse gases that have been clearly generated by human beings have indeed impacted on our climate. We 
consider that to be a fantastic step forward for Hon Dr Steve Thomas’s party and one on which we would like to 
build. 

I was also heartened by Hon Dr Steve Thomas’s understanding of the planet as a system. I did not quite hear the 
word “Gaia” coming from his mouth. That would have totally cruelled his preselection chances! The honourable 
member understands that deep cybernetic processes are at play on the planet that impact on the climate variability 
over the age of the earth. I have a somewhat different insight from Hon Dr Steve Thomas about this notion of what 
is at risk because he has said that the planet has always adapted. I agree that the planet has always adapted. Until 
we are obliterated in about 4.5 billion years and burnt to a cinder, no matter what we do, the planet will continue 
to adapt. But it is not about saving the planet. The planet is okay for the next 4.5 billion years. The problem is us. 
The problem is: Do we value human civilisation? What sort of world will we be leaving to our children, our 
grandchildren and our great-grandchildren? This question is not about saving the planet—the planet is safe for 
quite some time—it is about saving civilisation. I mean civilisation; I am not just talking about reducing mankind 
to a few thousand breeding pairs in some remote region. The issue here is whether we will be capable of sustaining 
civilisation. Will we be able to continue to cater for something like the current population level? Are we going to 
provide a set of circumstances in which we do not see our grandchildren and great-grandchildren facing 
monumental disruption as billions of people strive in a very challenging environment to find enough resources? 

Indeed, I loved Hon Dr Steve Thomas’s little idea about putting concrete in the ocean and growing coral on it. It 
is a lovely idea and we would like to support it, but really, this is pretty much at the margins. I do not get the sense 
that the member has really understood just how rapidly we might be moving to something that is much more 
troubling than losing a coral reef and what the consequences of that loss might be. I think it is truly the case that 
we are in the age of the Anthropocene. The changes that mankind has wrought on the climate and on the 
atmosphere will profoundly change the whole feedback system of the earth. As Hon Dr Steve Thomas has 
articulated, over various geological ages there have been movements back and forth. I think it is quite clear that 
the scale of the change with this massive invasive species, as the member acknowledges that we are, have truly 
enabled this coming geological era to be called the Anthropocene.  

I remember some years ago done looking at the work by—the Minister for Environment talked about this work—
UWA. 

Hon Stephen Dawson: Was it IOCI? 

Hon ALANNAH MacTIERNAN: Yes; it stands for the Indian Ocean Climate Initiative. I remember reading the 
work done about sea level rises in Perth. As Hon Dr Steve Thomas rightly said, we have some excellent records 
courtesy of Fremantle port that show — 

Hon Dr Steve Thomas: It was the other Steve. It was the minister who said that—the temporary minister said 
that. 

Hon ALANNAH MacTIERNAN: Did you say that about Fremantle? 

Hon Stephen Dawson: Yes. 

Hon ALANNAH MacTIERNAN: Sorry; I take that back. 

We have those excellent records at Fremantle that show us the sea level rise. The work done at UWA by Charitha 
Pattiaratchi shows us that given the sea level rise that we could expect to see, probably from now until about 2025, 
combined with stronger tides and storm surges from a more volatile level of sunspot activity—I understand that in 
the natural cycle of variability we are in a phase of relatively low solar sunspot activity and that will end in about 
2018—it is very likely that we will start seeing flooding in Perth rivers. Indeed, as early as in eight years’ time, 
we will have to look at building a barrage across the Swan River. I remember the Premier at the time, 
Colin Barnett, saying that that was ridiculous because the Swan River does not flood anymore. It is true, because 
of climate change it certainly does not flood in the traditional way from its upper reaches, but flooding is a very 
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significant problem. As the sea level rises and we go through a period of more intense storm surges, we could have 
to do things in a relatively short space of time such as looking at pieces of infrastructure that could cost billions of 
dollars in order to protect the highly populated areas of Perth, including the CBD. There was general scepticism 
about this proposition on the conservative side of politics. I noted when the barrage was put on the Thames that 
people anticipated that it would be used only once every five years, but they have found that they are using it 
multiple times a year. 

Although we are very appreciative that we have an opposition spokesperson on the environment who grasps some 
of the basic science, I think this problem is of great significance and it will have a more rapid impact on our farming 
areas. The member observed that the south west of the state is particularly vulnerable. Interestingly, looking at 
some data, which is a combination of Department of Agriculture and Food data and CSIRO data, we have already 
seen rainfall in the south west decline by around 20 per cent, and it is predicted that there will be a further 15 per 
cent drop in rainfall by 2030. Temperatures have already increased by one per cent, which is a significant amount 
on an average temperature, and further increases of up to 1.2 degrees Celsius could be expected by 2030. These 
are pretty significant changes. Climate modelling on the south west is far more consistent. A couple of years ago, 
a group of climate scientists from Curtin University showed me that the one place in the world on which virtually 
all climate change models agreed is the south west of Western Australia. The south west of Western Australia is 
the place most clearly shown to be hotter and drier. We know that there are going to be significant changes in the 
rangelands. Changes to summer rain are possible, but that has not been entirely established. Winter rainfall is 
predicted to decrease and temperatures are predicted to increase by as much as 1.4 degrees Celsius. 
I want to talk about the impacts that this will have on industry. As the Minister for Environment said, 
notwithstanding that there was not a great deal of leadership from the former government on this matter—indeed, 
it dismantled much of the architecture we put in place to deal with climate change—there have been valiant efforts 
by departments to continue with the work. In particular, I am looking at a couple of bulletins put out by the 
Department of Agriculture and Food—that is, bulletins 4870 and 4876. In the bulletins, the department has really 
tried to quantify the situation, what its impact might be and where, indeed, we might have to move. I commend 
members to read these bulletins. I am going to run through a few of the findings. 
The impact on grain—grain constitutes about $5 billion of our $7 billion in agricultural production. It is certainly the 
thing that brings in the bacon—if you can say that about grain—in our agricultural sector. The grain yield directly 
correlates to growing season rainfall. Wheat yield, for example, increases by about 20 kilograms to 22 kilograms 
per hectare for every millimetre of additional rainfall. With the sorts of rainfall reductions we are seeing, there is 
going to be a very dramatic drop in yield. A study done some years ago found that clay soil production at Moora 
could drop by about 11 per cent, at Wongan Hills it could drop by 27 per cent and in Merredin we could see a 46 per 
cent decline in production. That study was based on a 25 per cent reduction in rainfall. Although we are probably not 
going to see something quite that extreme in the next 15 years, we are certainly heading in that direction. I think for 
us to understand the close correlation between productivity and every millimetre of rain is extremely important. Of 
course, it is actually when it rains that is very important; crop yields are more sensitive to reduced rainfall during May 
and August than reduced rainfall during June and July. The concern is that the rainfall patterns being predicted are 
going to impact crops in the early and late growing seasons. 
Turning to livestock production, a projected 10 per cent reduction in rainfall and projected higher temperatures by 
2030 will reduce forage production by around 10 per cent over the agricultural and southern rangelands regions 
and by around 10 per cent to 20 per cent over the rest of the state. 
Climate change in that area—this is well within the range of expected predictions—will see a 10 per cent reduction 
in forage production, and a 10 to 20 per cent reduction across the rest of the state. It is interesting to note that an 
increase in CO2 concentrations could reduce pasture digestibility and protein content if the tropical plant species 
with the C4 metabolic pathway become more dominant, as one expects to happen with heat-tolerant crops. A 
positive is that that might be offset by some increased growth rates of legumes. 
The livestock welfare risk may increase if higher temperatures reduce the availability of feed and cause heat stress. 
Higher temperatures can also affect livestock productivity. The pastoral lands are an area of considerable concern. 
Changes in productivity and water availability will put the Pilbara and southern rangelands most at risk. It may be 
beyond the capacity of individual producers to adapt to some of the long-term reductions in livestock carrying 
capacity and increased climate variability. The bulletin found that unless there is a marked improvement in the 
pastoralists’ terms of trade, they may be faced with needing to make greater adaptations than other sectors. It is 
likely that incremental adaptation will not be sufficient and more transformative changes will be required. The 
bulletin suggests that these adaptations include — 

• increasing efficiency of rangeland utilisation to improve rangeland condition and productivity 
• shifting to more heat-adapted livestock breeds and … 
• diversifying on-lease land uses, such as: 



Extract from Hansard 
[COUNCIL — Wednesday, 21 June 2017] 

 p1348a-1363a 
Hon Robin Chapple; Hon Dr Steve Thomas; Hon Stephen Dawson; Hon Alannah MacTiernan 

 [16] 

• tourism 
• carbon farming 
• irrigated fodder production and confined feeding cattle before marketing. 

All those adaptations would be positive for the rangelands, but this bulletin is showing us that we have no other 
alternative and that with these sorts of changes already banked up in the pipeline we will need to take some pretty 
drastic action in the rangelands to maintain productivity. 
I will move to the area of horticulture. In its bulletin, the Department of Agriculture and Food Western Australia 
found that unless we can reduce our current high emission rates, monthly average temperatures in Kununurra will 
increase by 0.3 to 0.5 degrees. The bulletin states that this might not sound like a lot, but that it increases the length 
of time that the temperature in Kununurra exceeds the critical temperature of, for example, bananas from one 
month to three months. When the critical temperature for bananas is exceeded, exposed fruit can be sunburnt by 
bright sunshine, which harms crops in those areas. The bulletin goes on to give another example of lettuce 
production, which might not be viable in Gingin by 2030 unless more heat-tolerant cultivars become available. 

The point being made and set out in a great deal of detail in this bulletin is that climate change with this sort of 
increase in temperature and change in rainfall distribution, which is now pretty much accepted as being inevitable 
over the next 15 years, will see considerable changes being made to our areas of production. We will have to put 
a great deal of effort into plant breeding and alternative cropping and mechanisms for generating income, with 
a focus on a high-value product to make these industries sustainable into the future. We need to be very open and 
honest about the nature of these impacts and how devastating they might be if we do not make a real effort through 
some urgent adaptations. 

Debate interrupted, pursuant to standing orders. 

[Continued on page 1371.] 
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