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18Appendix 1 – was the current drought affected by global climate change?




1. Executive Summary

Climate change is a very important issue for agriculture, because:

· Farms may be greatly affected by higher temperatures, lower rainfall, increased evaporation and greater frequency of extreme climatic events, such as drought, flood, fire and cyclones; and

· Agriculture emits significant quantities of greenhouse gasses (the Government estimates nearly 20 percent of Australia’s emissions come from agriculture – but with high levels of uncertainty). 

However, at the moment there are high levels of uncertainty about the impact of climate change on agriculture, the greenhouse emissions from agriculture and the viable methods for reducing emissions from agriculture.

Hence NFF is recommending significant research to measure the impact of climate change on farming, the possible means of alleviating this impact, accounting for emissions from farming and land use, and development of viable means of reducing greenhouse gas emissions from agriculture. 

The Senate Environment, Communications, Information Technology and the Arts Committee is currently conducting an inquiry into whether the Kyoto Protocol is an appropriate way to reduce global and Australian emissions of greenhouse gasses.

· The Kyoto Protocol commits on most developed countries to limit their emissions of greenhouse gasses. If Australia were to ratify, we would be required to ensure our average greenhouse emissions for 2008-12 were no higher than 8 percent above our emissions for 1990. Other countries have different targets – for example, New Zealand has a target of 0 percent (ie no change) and the European Union has a target 8 percent below their 1990 emissions.

NFF does not, at this stage, support the Kyoto Protocol as an appropriate response to emissions.

· NFF argues that excluding developing countries from emissions targets is a poor way of assisting these countries. Instead, developing countries should be given more lenient targets and/or aid to meet targets.

· NFF considers that there are no grounds yet for trade retaliation against Australia for not ratifying Kyoto. This problem should be addressed only if trade retaliation becomes a credible threat.

· NFF believes that Australia should not adopt the policy of ratifying Kyoto and then attempt to change it ‘from inside’. Kyoto is flawed – and ratifying it would be giving it a stamp of approval. In addition, it would be contradictory for Australia to ratify the Protocol and then argue it is flawed.

· NFF argues that the alleged benefits to Australian firms from ratifying Kyoto are debatable and may be illusory, because Kyoto may not enter into force.

· The Kyoto Protocol does not impose emissions caps on a large number of countries, many of which are competitors with Australian farmers. NFF considers that Kyoto would place Australian farmers at a competitive disadvantage.

· NFF argues that Kyoto can generate some perverse effects, for example encouraging industry (including agriculture) to move to countries that are not subject to restrictions on emissions and Kyoto may discourage exports of clean technology to countries without emissions caps.

· NFF is concerned that Kyoto does not prevent the costs of abatement becoming excessive. Meanwhile, the benefits of Kyoto may be small.

· More generally, the high uncertainty over agricultural emissions and the lack of viable abatement options means at this stage NFF does not support any measure that would put emissions restrictions on farmers.

The serious nature of climate change means that we should be serious about solutions, and not implement flawed ‘solutions’ such as the Kyoto Protocol. Therefore at this stage NFF does not support the proposed Bill to ratify the Kyoto Protocol.

2. Climate Change and Agriculture

2.1 The impact of climate change on agriculture

Climate change may:

· Increase temperatures (maxima, minima and averages);

· Reduce rainfall and increase evaporation;

· Increase the frequency of extreme climatic events, such as drought, flood, fire and cyclones.

However, nothing is certain in climate change – forecasts of climate change have a probability of less than 100 percent attached to them. Therefore, NFF does not believe that, at the moment, there is sufficient scientific evidence that the current drought was clearly affected by global climate change (see Appendix 1 for further details) – although the drought does indicate the type of climatic event that may become more frequent if global climate change does increase.

Climate change will have the greatest impact on agriculture (compared to any other sector in the economy). Farmers, more than anyone else, depend upon the land and environment for their continued livelihood – they deal with the climate on a daily basis.

For agriculture, climate change could lead to: increased diseases and pests; reduced milk yield; reduced pasture quality; reduced plant and animal production; reduced fruit yield and quality through a reduction in chilling temperatures; increased irrigation requirements and stress on plantations, forests and ecosystems. There is also potential for some beneficial effects, including reduced frost damage and higher growth rates for plants due to higher concentrations of carbon dioxide in the air.

However, little is currently known about climate at a regional level that could be useful to farmers. While global forecasts have significant uncertainty, these uncertainties are increased greatly when forecasts are attempted for a regional, catchment or farm-specific level. Therefore NFF strongly encourages an increased research focus on determining the potential climate changes in greater detail than presently available.

In conjunction with this research, much more needs to be known about the effects of climate change on agricultural production, and the best means of alleviating these impacts. For further details on these research requirements, please see the Report of the Land Management Working Group to the Government-Business Climate Change Dialogue
.

2.2 Greenhouse gas emissions from agriculture

According to the Government’s National Greenhouse Gas Inventory (2001), agriculture emits 19.5 percent of Australia’s greenhouse gasses (measured in CO2-equivalent emissions using Kyoto accounting), while land use change emits 4.8 percent. However, there are very large uncertainties over many of these emissions. Within agriculture, the emission levels and uncertainty for the various subsectors are indicated in Table 1 below.

Table 1 - Emissions from agriculture, including uncertainty

	Subsector
	Emissions
Mt CO2-e
	Uncertainty

	
	
	Percent
	Mt CO2-e

	Enteric fermentation
	65.2
	-5.1 to 5.9
	-3.3 to +3.8

	Manure
	3.1
	-9.9 to 10.9
	-0.3 to +0.3

	Rice cultivation
	0.7
	-19.0 to 22.0
	-0.1 to +0.2

	Agricultural soils
	19.3
	-52.0 to 110.0
	-10.0 to +21.2

	Savannah burning
	17.1
	-65.3 to 124.7
	-11.2 to +21.3

	Field burning of agricultural residues
	0.4
	-34.7 to 50.4
	-0.1 to +0. 2

	Total agriculture
	105.8
	-23.7 to 44.5

	-25.1 to +47.1


Meanwhile, only some components of land management are included in Kyoto accounting rules. For example, changes in grazing lands management (such as woody weed and vegetation thickening), acid sulphate soils and salinity-affected lands are not covered
.

In addition, there are major problems with determining emissions at a farm level, because this depends upon data from that particular farm – for example the breed of cattle and plants and the micro-climate of the farm. These are very difficult to observe from outside the farm, and there are difficulties in determining farm-level emissions, even if farm-level data were available
.

The exclusion of some emissions and uncertainty over measured emissions makes it difficult to determine priority areas for abatement or impose emissions polices on agriculture. These uncertainties need to be researched before any prescriptive emissions policies are imposed on agriculture. For further details on these research requirements, see the Report of the Land Management Working Group to the Government-Business Climate Change Dialogue
.

2.3 Abatement from agriculture

In conjunction with the high uncertainty over greenhouse gas emissions from agriculture, there are few viable options for reducing these emissions.

Perhaps the most promising options are so-called “no regrets” options, which should be implemented regardless of emissions benefits. In particular, it has been argued that minimum till and no till cropping could cut emissions for many farmers, while simultaneously improving economic returns. Australian farmers have already made major advances in implementing these methods.

· The removal of inefficient farm subsidies in Europe and the US has a great potential to reduce global greenhouse emissions. Farm protection in many first world countries encourages very inefficient production and the removal of these programs could address many environmental problems, including global warming. See the report Annex I Experts Group on the FCCC (1997).

· It is somewhat ironic that some of the countries that most strongly support Kyoto also provide the greatest protection to their farmers – at a cost to the local and global environment.

Apart from these options, it is not clear about the scope of abatement options open to farmers – the only real response at the moment to emissions taxes or caps would be to cut production. Therefore, NFF does not consider that it is appropriate to place emissions restrictions on farmers until more research about abatement options is undertaken.

2.4 Sequestration from agriculture

While there are few options for reducing emissions from agriculture, there are significant options for sequestration (or the removal of carbon from the atmosphere). For example, forest sinks, agricultural soils and regenerating scrub can take large amounts of carbon from the air. Planting trees may also have other benefits, such as reducing salinity or wind erosion. However, tree planting is not a panacea and is not useful in all situations – for example it may be inappropriate where water is scarce.

3. Global problems with the Kyoto Protocol

The Senate Environment, Communications, Information Technology and the Arts Committee is currently conducting an inquiry into whether the Kyoto Protocol is an appropriate way to reduce global and Australian emissions of greenhouse gasses.

NFF acknowledges the need to address Australian and global greenhouse gas emissions. However, we do not consider the Kyoto Protocol as the best means of achieving this goal. This Section outlines NFF’s concerns with Kyoto from a global perspective. Section 4 examines some specific arguments relating to Australia or Australian farming.

3.1 Exclusion of major emitters

The Kyoto Protocol does not put emissions restrictions on developing countries, including China and India (which are major emitters and are forecast to have significant increases in emissions in coming years). The United States is very unlikely to ratify the protocol, and it is uncertain whether Russia will ratify.

Table 2 below shows the emissions from the top 20 countries. Only shaded countries (at this stage) have a Kyoto cap on emissions. The remainder either have not ratified or have no emissions cap under Kyoto.

Table 2 - Global emissions of greenhouse gasses by country

	Country/Region
	1996

Emissions
Mt CO2-e
	% of Global Total

	  GLOBAL TOTAL
	
	 

	   US
	5,300.991
	22.0%

	   China
	3,636.541
	15.2%

	   Major EU Emitters*
	2,570.904
	10.7%

	   Russian Federation
	1,579.514
	6.6%

	   Japan
	1,167.666
	4.8%

	   India
	997.385
	4.2%

	   Canada
	409.353
	1.7%

	   Korea (south)
	408.060
	1.7%

	   Ukraine
	397.291
	1.6%

	   Poland
	356.782
	1.5%

	   Mexico
	348.106
	1.5%

	   Australia
	306.633
	1.3%

	   South Africa
	292.746
	1.2%

	   Brazil
	273.371
	1.1%

	   Saudi Arabia
	267.831
	1.1%

	   Iran
	266.662
	1.1%

	   Thailand
	205.360
	0.9%

	   Turkey
	178.342
	0.7%

	   Venezuela
	144.501
	0.6%

	   Argentina
	129.852
	0.5%

	   Malaysia
	119.069
	0.5%

	  Total
	 23,881,952
	80.5%


Table 2 makes it clear that Kyoto does not restrict many major emitters at the moment. In addition, it is expected that some countries, such as China and India, will have a major growth in emissions over the next few decades. NFF believes that this greatly limits Kyoto’s effectiveness in reducing emissions – and if the Kyoto Protocol encourages industry (including agriculture) to shift to less efficient countries that do not have emissions restrictions, it may in fact encourage increases in global emissions (see Section 3.2 below).

NFF considers that the exclusion of many countries puts Australian farmers at a competitive disadvantage, because many of these countries are competitors with Australia for agricultural markets.

3.2 Creation of perverse incentives

NFF is concerned that the deliberate exclusion of many emitters means that Kyoto can create perverse incentives:

· Kyoto can encourage the movement of industry (including agriculture) from countries with emission caps to countries without caps
. In many cases, the movement of industry from Australia to other countries would actually increase global greenhouse gas emissions, as Australia is an efficient, low emission producer of many products.

· It is ironic that many groups that are supporting Kyoto also express strong reservation over the movement of industry overseas for other (non-Kyoto) reasons, such as lower labour costs and labour standards.

· The Kyoto penalty on using fossil fuels (particularly coal and oil) in countries with emission caps may reduce the world price for these fuels, leading to greater use of these fuels in countries without emission caps.

· The export of a clean fuel or technology from a developed to a developing country could be penalised under Kyoto. While the increase in emissions from the developed country could be more than offset by the reduction in emissions from the developing country, Kyoto could penalise the exporter and not provide a benefit to the importing country. It appears that the Clean Development Mechanism may not be able to deal with all of these situations.

· The Federal Government provides an example of where this could be a problem. “Australia’s recent success in concluding an LNG deal with China will mean that although Australia will emit around 1.5 million extra tonnes of carbon dioxide annually to produce the LNG, China will emit 7 million tonnes less than if it had used coal. The global atmosphere benefits, even though Australia’s emissions increase.”
. See also Woodside’s submission to this inquiry.

· Bernow et al  (2001) indicate that Clean Development Mechanism (CDM) could provide incentives for global emissions to grow above the no-CDM emissions level. This is because the CDM may provide credits to activities that would have occurred anyway.

These perverse incentives can offset or even reverse the emission reductions that countries such as Australia would be required to achieve under Kyoto.

3.3 Developing countries are excluded

It is very important to promote economic development in developing countries. However, NFF considers that excluding them from Kyoto emissions caps is not the way to do this. As noted above, exclusion of these developing countries puts Australian industry (including agriculture) at a competitive disadvantage and can cause increases in global emissions.

Other options that could be used include
:

· Giving developing countries a more lenient target. Under an international trading regime, they could then sell emissions permits to developed countries – although this does create ‘hot air’ problems.

· ‘Hot air’ problems occur when a country has an emission target well above its current emissions. The country sells emissions credits on the world market, reducing abatement and sequestration in other countries for no global benefit. In addition, significant trading of permits can mean countries become ‘dangerously dependent’ on each other to meet targets and can create balance of payments problems – see McKibbin & Wilcoxen (2002 at p 126) and Lisowski (2002 at p164).

· Giving developing countries aid (financial or technical) to meet an emissions target
.

· Using a different form of target – for example, emissions per unit of GDP or per capita. This would have the added advantage of not penalising countries that are successful at economic development and grow faster than originally forecast.

· Kyoto imposes a fixed emissions target upon all countries, regardless of whether GDP or population grows faster or slower than expected. This reduces the acceptability of emissions targets for some countries, and can create the ‘hot air’ problem – see above.

· As noted in Section 2.3 above, agricultural subsidy/trade reform could cut global greenhouse gas emissions – as well as improving world economic development and reducing other environmental problems
.

It has been argued that developing countries largely did not emit the current stock of greenhouse gasses in the atmosphere, so they should be held less responsible for the climate change caused by this stock. NFF argues that this is an equity issue which should be addressed by giving developing countries aid or making targets more lenient, as noted above.

NFF also notes that Kyoto’s distinction between countries with caps and without caps is somewhat arbitrary – Kyoto categorises Bulgaria and Ukraine as “developed” and categorises Mexico and South Korea as “developing” despite Mexico and South Korea having higher GDP per capita than Bulgaria and Ukraine (Reiner & Jacoby 2001).

3.4 The Protocol may not enter into force

It appears very unlikely that the United States will ratify the Kyoto Protocol, so Russia’s position has become pivotal. It is entirely possible that Russia may not ratify the Protocol, which would make the current debate largely academic.

· This debate would, however, indicate the major problems that need to be addressed by any revised and improved protocol.

3.5 Costs of climate change may not offset the costs of Kyoto

According to the International Panel on Climate Change:

“With a small temperature increase, there is medium confidence that aggregate market sector impacts would amount to plus or minus a few percent of world GDP; there is low confidence that aggregate nonmarket impacts would be negative. Some studies find a potential for small net positive market impacts under a small to medium temperature increase. However, given the uncertainties about aggregate estimates, the possibility of negative effects cannot be excluded.”

If the global economic impact of climate change is positive, then in theory the winners could compensate the losers and noone would be worse off (although this may not be practical).

However, it is very important to acknowledge that that the net economic impact of climate change could be negative (particularly for farming). Therefore, policies to limit this risk are needed.

However the Kyoto Protocol may reduce risk at high cost. McKibbin & Wilcoxen (2002) cite global costs between $US 800bn and $US 1,500bn, against a present value of benefit of $US 120bn. Tol (1999) argues that the net present cost of Kyoto is greater than $US 2,500bn to the world. While other calculations are much lower, this emphasises NFF’s concerns that the costs of Kyoto are unknown, so the ‘downside risk’ of Kyoto is large.

NFF is concerned that the Kyoto Protocol does a very poor job of limiting this ‘downside risk’ of climate change, due to its inflexible treatment of emissions and abatement costs. It does not easily allow emissions in Annex B countries to increase if the costs of abatement are very high and it does not easily allow for tighter restrictions if costs of climate change are higher than expected – see Section 3.6 below.

3.6 Kyoto is inflexible

The costs of abatement under Kyoto could be significantly higher than expected. NFF argues that Kyoto does not have flexibility to deal with this risk – it imposes restrictions on emissions no matter what the economic cost of these restrictions turns out to be.

In line with these concerns, Aldy, Orszag and Stiglitz (2001) and McKibbin and Wilcoxen (2002) have argued that Kyoto should ensure that marginal abatement costs do not exceed a predetermined limit. They propose to retain the emissions restrictions but allow countries to sell an unrestricted number of emissions permits at a fixed price – which effectively becomes a ceiling on abatement costs. Several advantages of these proposals over Kyoto include
:

· It could increase the global viability of emissions reduction by reducing the fear of excessively high costs.

· Because it reduces the downside risk of abatement, this proposal may actually result in more countries agreeing to reduce emissions, and thus it could generate lower emissions than Kyoto
.

· It has better incentives for monitoring and enforcement
.

· It deals better with countries entering and exiting the system
.

Another possible way of addressing uncertainty is to use emission intensity targets, where a cap is placed on emissions per unit of GDP. Lisowski (2002) argues this would reduce the ‘hot air’ problem (defined in Section 0 above), would be more acceptable to developing countries and takes account of adaptation being easier if world growth is higher
.

One criticism of these flexibility proposals is that they do not fix the reduction in greenhouse gas emissions. However, neither does Kyoto, because it excludes developing countries by design. In any case, the goal should not be to reduce emissions whatever the cost. This is not only inefficient and inequitable, it greatly reduces the political acceptability of Kyoto.

It has been argued that if Kyoto were renegotiated often enough, then it would be easy to address uncertainties, such as excessive abatement costs. For example, emissions targets could be relaxed if the costs of abatement turn out to be too high (or the benefits of abatement turn out to be lower than estimated)
. However, given the glacial speed of progress on negotiating Kyoto (and it is still far from agreed, in the sense that Russia, Australia and the US have not ratified it), NFF believes that it is unlikely that Kyoto could be renegotiated often enough to address changes in the economic costs of abatement or climate change.

3.7 Implementation issues

NFF notes that there are concerns with the implementation of the Kyoto Protocol, as outlined in McKibbin and Wilcoxen (2002):

· An international trading regime could create large transfers of wealth between countries, cutting Kyoto’s political acceptability and putting “enormous stress on the world trade system” (p126).

· It provides low incentives for countries to enforce the agreement (p126). See also Aldy, Orszag and Stiglitz (2001) at p23.

· Kyoto does not cap emissions except between 2008-12 (p127). 

4. Australian problems with Kyoto

The previous section outlined why NFF believes that Kyoto was bad for the world economy while not producing significant reductions in greenhouse emissions. This section analyses why NFF has concerns with Kyoto from an Australian perspective.

4.1 Benefits to Australian companies are debatable and may be illusory

It has been argued that some Australian businesses (including farmers) are missing out on significant benefits from Kyoto investments, particularly from sequestration. NFF considers that this position is debatable.

· As noted in Section 0 above, if Kyoto does not enter into force, any alleged benefits to Australian companies from ratifying would be illusory.

· Australia does not have to be part of Kyoto to participate in non-Kyoto emissions trading. Woodside (2004 at p3) argues that Australia could access the Kyoto flexibility mechanisms without ratifying Kyoto.

· The monitoring and implementation costs of Kyoto investments may be high.

· NFF’s role is to represent all farmers, not just those that may benefit from Kyoto-driven investment. We are currently not aware of any evidence showing that farmers as a whole will be unequivocally better off from ratifying Kyoto.

· The Federated Farmers of New Zealand has indicated that New Zealand farmers have obtained negligible, if any, investment in sequestration due to their Government’s ratification of Kyoto
.

· The Government’s modelling of the economic impact (ABARE 2003 and McKibbin 2003) shows that the costs to Australia from ratifying Kyoto outweigh the benefits.

4.2 Lack of full accounting for emissions and sequestration

Conceptually, greenhouse accounts should include all sources of greenhouse gasses and means of removing these gasses (sequestration) from the atmosphere. Unfortunately, currently Kyoto accounting rules do not include several aspects of farming and land management, such as changes in grazing lands management (such as woody weed and vegetation thickening), acid sulphate soils and salinity-affected lands
, even though some of these activities are measured in Australia’s greenhouse accounts. NFF is concerned that these problems with Kyoto accounting will mean that:

· farmers could miss out on abatement and sequestration options under Kyoto;

· farmers’ abatement/sequestration activities may not be counted under Kyoto; and

· countries that ratify Kyoto have a much lower incentive to target these excluded emissions, even if they are measured.

4.3 Trade sanctions against Australia very unlikely

It has been argued that other countries may put trade sanctions on Australia if we do not ratify the Kyoto Protocol. NFF does not see this as a good reason to ratify the protocol:

· Despite not ratifying the Protocol, Australia appears ‘on target’ to meet its Kyoto emissions cap
. Hence there are currently few, if any, grounds for trade sanctions.

· It is unclear whether these sanctions will be allowed under WTO rules (see Aldy, Orszag and Stiglitz (2001), p15-16).

· If trade retaliation really turns out to be a major issue, Australia could consider ratifying Kyoto if and when sanctions are imposed and not beforehand.

4.4 Ratification would give approval to a flawed protocol

Australian ratification of Kyoto would be giving approval to what is a flawed protocol, as outlined in the other sections of this submission. NFF considers that it would be contradictory for Australia to ratify Kyoto, explicitly indicating its support for the Protocol, and then argue that it contains significant flaws or to pull out later.

NFF does not support the argument that Australia should ratify the protocol and work within it to improve it. Kyoto needs significant changes – we should not see the current framework in the Protocol as being a good foundation to build on. Australia may find it hard to obtain these changes once it has given its explicit approval to Kyoto by ratifying it.

4.5 NFF opposes emissions restrictions on farming at this stage

As noted in Section 2.2 above, there is a great deal of uncertainty over greenhouse emissions from agriculture. Even if uncertainty over total Australian emissions were reduced, there may still be significant uncertainties over a particular farm’s emissions. There are also emissions from agriculture that are not included in Kyoto accounting rules (Section 4.2 above). In addition, there are few, if any, viable abatement options, other than options that should be implemented anyway (Section 2.3 above).

Therefore, NFF does not support any policy (such as Kyoto) that could put emissions restrictions on farming until these uncertainties are resolved.

5. Conclusion

NFF acknowledges that climate change is an important issue now and may grow more so over time. Farmers are obviously greatly affected by climate and changes in climate. NFF is therefore advocating the need for a significantly increased research effort on:

· the impact of climate change on farming;

· possible means of alleviating this impact; 

· accounting accurately for all emissions from farming and land use; and 

· development of viable means of reducing greenhouse gas emissions from agriculture.

The seriousness of the potential effects of climate change means that we need to address the issue carefully. NFF considers that the Kyoto Protocol is flawed and is not an appropriate way of addressing the issues raised by climate change. We are concerned that the costs of the Protocol are uncertain and may be large, while the benefits may be limited. It puts Australia at a competitive disadvantage and creates perverse incentives that may increase global emissions.

More generally, the large uncertainties about agricultural emissions, the exclusion of some emissions and the lack of viable abatement options means at this stage NFF does not support policies that could put emissions restrictions on farming.

Once these research needs are addressed, NFF will closely examine opportunities for farmers to reduce emissions and sequester carbon, particularly through incentives.
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Appendix 1 – was the current drought affected by global climate change?

Global climate change may increase the severity of droughts – the current drought is an example of an event that could occur more frequently.

It is generally accepted that the current drought has been made worse by higher temperatures which increased evaporation
. However, it is a big step to go from this to assert that the current drought was clearly affected by global climate change.

In particular, there are very significant uncertainties over forecasts of the local effects of global climate change:

· From the Intergovernmental Panel on Climate Change report on Regional Impacts of Climate Change: “models at present cannot provide reliable predictions for [Australian climate] features under climate change.” (section 4.2.1) “The marked differences in scenarios…in the Australasian region highlight the need for caution in the use of climate scenario information.” (s4.2.3)

· “The IPCC reports have stressed that the level of confidence in regional ‘projections’ [of climate change] is very low”. Source: Zillman (2003) – Dr Zillman is the former head of Bureau of Meteorology.

· “I do not believe that we can yet, and may not for at least another couple of decades be able to, say anything reliable on future greenhouse-induced climate change at the regional and local scale beyond suggesting that the odds favour stronger warming over large land areas than over the oceans or for the global average”. Source: Zillman (2003)

· “Large differences in regional-model climate projections produced to date suggest a low level of confidence in their reliability for producing realistic climate projections.” Bureau of Meteorology (2003a) at p44.

The problems from using global long-term forecasts for regional purposes are highlighted by data showing maximum temperatures have actually fallen for a portion of the Murray-Darling basin over the period 1900-99 (from Figure 12 of Zillman 2003 reproduced below). Therefore, it is possible (but not likely) that the abnormally high temperatures in the Murray-Darling basin during the current drought were running against a long-term trend, rather than with a trend.
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As a result, NFF does not believe that, at the moment, there is sufficient scientific evidence that the current drought was clearly affected by global climate change. Global climate change may have had an impact, but it is not certain yet.

· “The 2002 drought was an extreme climatic event…[However] there is no evidence to suggest it was abnormal in the context of the natural variability of Australia’s climate.” Source: Kininmonth (2003) – former head of Bureau of Meteorology National Climate Centre.

To our knowledge, the Government has not argued that global climate change was a contributing factor in the current drought. The Government does acknowledge that the current drought was made worse by higher temperatures, but does not link this local temperature change and global climate change.

�.	Government-Business Climate Change Dialogue, Agriculture and Land Management Working Group (2003)


�.	Source: National Greenhouse Gas Inventory (2001) using global warming potentials to calculate aggregated uncertainty. 


�.	The total uncertainty figures are a ball-park estimate and should be treated with caution.


�.	Source: Government-Business Climate Change Dialogue, Agriculture and Land Management Working Group (2003)


�.	In New Zealand, the problems with measuring emissions lead the Government to give powers to inspectors to enter any property at any time to take samples and measure emissions. We understand that the NZ Government has now backed down from this proposal.


�.	Government-Business Climate Change Dialogue, Agriculture and Land Management Working Group (2003)


�.	Source: Minerals Council of Australia (2004) submission to this Inquiry.


�.	Movement of agriculture to other countries does not mean the physical movement of cows and sheep to other countries, but the reduction of Australian production levels at the same time production is increased in other (non-ratifying) countries.


�.	Source: Kemp & Downer (2002)


�.	NFF is not specifically endorsing any of these solutions.


�.	It is incorrect to believe that developing countries will automatically (without assistance) follow industrialised countries on a less carbon intensive path, as asserted in Grubb & Depledge (2001). Almost all technologies adopted in industrialised countries have not been adopted to the same degree in developing countries.


�.	For examples of how farm subsidies harm the environment, see Humphreys, van Bueren & Stoeckel (2003) Greening farm subsidies: the next step in removing perverse farm subsidies, RIRDC.


�.	Source: Intergovernmental Panel on Climate Change (2001) Section 19.8.2.3


�.	NFF would not necessarily support any revised protocol including a ceiling on abatement costs.


�.	Aldy, Orszag and Stiglitz (2001), p26


�.	Aldy, Orszag and Stiglitz (2001), p26


�.	See McKibbin & Wilcoxen (2002) p121


�.	See McKibbin & Wilcoxen (2002) p121-122


�.	“The risks associated with a 1ºC temperature increase over the next couple of decades might be unacceptable if world economic growth were to stop, but perfectly acceptable if world economic output were to quadruple” Lisowski (2002), p174.


�.	See Aldy, Orszag and Stiglitz (2001)


�.	Source: Federated Farmers’ of New Zealand, personal communication


�.	Source: Government-Business Climate Change Dialogue, Agriculture and Land Management Working Group (2003)


�.	In fact, it may be one of the most likely countries to meet its Kyoto target.


�.	See for example Bureau of Meteorology (2003b)
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