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Prepared for the Local Government Association of South Australia by Jacqueline Balston & Associates.

This project has been assisted by the Local Government Research and Development Scheme

creating a vision for action
In developing a climate change action plan it is valuable to start with the question ‘why...?’  The following contribution has been provided by Josie McLean of The Partnership.  Josie is well regarded by Local Government in SA for her work in understanding and developing the personal qualities, skills and knowledge required for sustained success in the future.

I recently heard this true story… 

A government department, decided to reduce its greenhouse emissions and other waste, by moving into a new 5 star-rated office building. Shortly after the relocation, ‘management’ noticed that the building’s recycling bins were not being used as hoped. Management decided to remove the individual rubbish bins, located under staff desks – thus ensuring that staff would use the recycling bins located on each floor. Staff were outraged and some even brought in bins from home. This reaction was viewed as defiant by management and in their frustration they decided to confiscate the privately supplied bins.

The story-teller shared with me that he couldn't believe how little staff understood and cared about environmental issues and climate change. “Two star people in a five star building” was his conclusion…

Perhaps what this story best illustrates is how complex seemingly simple and rational solutions can be. The complexity is added not only by people and their often unpredictable responses, but also by the inevitable ‘side-effects’ of absolutely everything we choose to do – our interconnectedness.
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This story can also be analysed in terms of the simple model shown below. 

In search of quick and simple answers, which we all seem to have a preference for given our busy lives, many focus only on what to do. The management team in the story above probably had this focus.

A higher level of effectiveness can be gained by focusing attention on how we go about doing what we do. It is likely that if the management team above had focussed on a process that was participatory, they may not have created the very resistance they later encountered.

An even more effective approach would be to focus attention on why the management team was choosing this action – what was it they were really seeking to achieve? Maybe their vision was that the 5 star building would live up to its stars both environmentally and financially, and people would work in harmony, be a model for other departments and the society they serve. If this had been guiding management’s approach, they may not have acted in the ways they did, and they would have achieved far better, more tangible results. They would even have engaged simultaneously in all three elements of sustainability - environmental, economic and social.

As you and your Council engage with this valuable document, consider working from the place of most possibility. That place is why you are doing this. Ask yourselves “what is it that we really want?” Employ a creative process to engage everyone you can in this question and share your stories about it. Explore your heart-felt desires, not the outcomes you would just settle for. Idealism within a vision is the source of its inspiration – engaging idealistically is, in this context, pragmatic.

Although visions are often viewed as soft or fluffy, the example above demonstrates how a vision is a holistic representation of what you seek: it is motivating and provides energy – especially when the going is tough; it is underpinned by values to assist you make better decisions about how to do things. In complex situations, a vision will also act as a guiding light for you as you determine what to do next. 

Talk about your vision often. Remember why…? in your leadership capacity, it is one of the best uses of your time.

Introduction
This guide examines the drivers and processes involved in the development of a climate change action plan for Councils. A climate change action plan identifies a suite of steps for Councils to implement that both reduce greenhouse gas emissions (and thereby reduce the cause of global warming and resultant climate changes), and help adapt to the climate changes that will occur. If undertaken in an inclusive manner, the process of developing a climate action plan will raise awareness across Council and ensure that energy efficiency and climate adaptation become part of the culture of the organisation. As an incentive, many of the actions that reduce greenhouse gas emissions also reduce energy use and therefore save money. The money saved by implementing changes can be put towards a revolving greenhouse fund to allow for investment in further measures… steps along the path to realising Council’s climate change vision.
Why Would Council Develop a Climate Change Action Plan?
Greenhouse Gasses and the Atmosphere

Greenhouse gases (GHG) in the earth’s atmosphere occur both naturally (as a result of volcanic activity, plant and animal emissions and decomposition of organic material) and as a result of human activities (carbon dioxide from the burning of fossil fuels, methane from landfill, dams and livestock, nitrous oxide and other man-made gases such as CFCs). These gases insulate the planet by allowing light to pass through to the surface of the earth, where the energy is converted to heat, and then they prevent the heat from escaping back out into space.

Global Climate Changes
Data collected from around the world confirms: that the concentration of GHGs in the atmosphere has risen from a long-term historical average of approximately 280 parts per million (ppm); that 40% of the carbon dioxide now in the atmosphere is the result of human actions; that the planet has warmed by 0.76oC; and that there is overwhelming evidence that it is the human activities that have released GHGs (including the burning of fossil fuels) over the past 100 years that are the cause of the recent warming rather than natural processes. The warming has resulted in increases in global average air and ocean temperatures (Figure 1), widespread melting of snow and ice and a rise to the global average sea level. If emissions from human activities continue unabated the planet will experience a possible 6oC warming by the end of the century – and what is known as catastrophic changes to the earth’s natural energy balance, ecosystems and human settlements. We all need to play a role to both reduce greenhouse gas emissions and prepare for the inevitable changes to come.
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Figure 1: Global temperature change (oC) 1880 – 2007 (left) and the 2009 global increase in temperature (oC) compared to the 1951-1980 average (right) (Scientific Committee on Antarctic Research 2009) .

Australia and Climate Change
From 1910 to 2005, the continental average annual temperature of Australia increased by 0.9oC, mostly in winter and spring. The number of very hot days and the duration of heatwaves have both increased. The average Forest Fire Danger Index (FFDI) has increased in many areas over the past 30 years and sea levels around Australia have risen on average almost 10 cm since 1920 (Figure 2).
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Figure 2: (Top left) recorded increase in Australian average temperature in oC/decade; (top right) recorded increase in the number of hot days (a measure of heatwaves); (bottom left) recorded changes in rainfall in mm/10 years: all from 1970 – 2010 (Bureau of Meteorology 2011); and (bottom right) recorded changes in sea levels in mm/year from 1990 to 2009 (National Tidal Facility 2009).
As a result of ongoing global warming the coming years will bring further increases in temperature, more frequent heat waves, increased bushfire incidence and intensity, fewer frosts, more droughts, extreme climate events, flooding, intense storms / cyclones and further sea level rise. These climate changes will affect water resources, agriculture, forestry, fisheries, ecological systems and human health. For more information see the LGA climate change update 2011: www.lga.sa.gov.au/goto/climatechange.
South Australia and Climate Change
Since 1950, the average temperature for South Australia increased by 0.2oC/decade and rainfall for the State has decreased since 1900, most notably in the second half of the century. The resulting impacts from climate change on South Australian Councils will be numerous, some examples are outlined below.
Increased temperatures and particularly an increase in the frequency and intensity of heatwaves will:

· increase heat stress on infrastructure and shorten expected life-spans of buildings, sealed roads and pavements and other exposed infrastructure and equipment;

· result in heat stress in plants, animals and humans including Council staff working outdoors;

· increase demand from residents for access to air-conditioned facilities (e.g. libraries, community centres); and
· overload electricity networks and result in blackouts as a result of increased electricity demand for cooling.
An increase in the number of catastrophic fire days will:

· increase the number of voluntary evacuations from hills-zone areas and demand for cool refuges;

· increase the demand on emergency services;

· possibly increase liability issues for Councils managing native vegetation areas;

· potentially increase plant, animal and human mortality; and
· increase water demand for fire fighting and prevention.
Reductions in rainfall will result in the need to:

· improve water efficiency and tighten water allocation measures; 
· develop further efficiencies in and capture of water harvesting and storage techniques; and
· replace some existing street plantings with drought tolerant varieties.

Sea level rise will be a problem for coastal Councils and will impact on storm water drainage, sewage disposal and coastal infrastructure. These impacts will affect every aspect of Council operation including maintenance schedules, infrastructure, parks and gardens, the provision of community services, insurance, and risks associated with liability. See the DCCEE summary of impacts at a State level for more information: http://www.climatechange.gov.au/climate-change/impacts/national-impacts.aspx 
what are others doing about climate change?
Global Climate Change Actions

Despite the impression given by the Australian popular press at times, much work is underway globally to reduce GHG emissions. As of October 2010, 191 countries around the world had signed and ratified the Kyoto Protocol to the United Nations Convention on Climate Change, including Australia. Thirty eight of the 39 developed countries have now committed to reduce their greenhouse gas emissions compared to 1990 levels and 89 countries in total have international pledges to limit their emissions – countries that account for over 80% of global emissions. Many countries have carbon trading or carbon tax policies and the global carbon market in 2010 was worth about $142 billion. Beyond the end of the timeframe for the Kyoto Protocol in 2012, countries have pledged under the Cancun Agreement to limit future greenhouse gas levels in the atmosphere to less than 450 ppm. Concentrations under this level minimise the risk of a global average temperature increase above 2oC and resulting “dangerous climate change”. These commitments are driving investment in clean energy sources. Over 85 countries have legislated or planned renewable energy targets and global investment in clean energy now exceeds investment in fossil fuel generation. A series of fact sheets released by the Department of Climate Change and Energy Efficiency provide more details: http://www.climatechange.gov.au/government/international/global-action-facts-and-fiction.aspx.
[image: image3.emf]
Figure 3: (Left) Countries pledging emissions reductions under the Cancun Agreement in 2010. (Right) Investment in the global clean energy sector for selected economies in 2009 (Department of climate change and energy efficiency 2011).
Australian Climate Change Actions

Currently Australia has one of the highest per capita GHG emissions in the world. To play an equitable per capita role to keep global GHG concentrations below 450 ppm, Australian emissions would need to be reduced by 40% by 2020 and 95% by 2050 compared to 2000/01 levels. Currently, Australia has proposed to reduce its greenhouse gas emissions by between 5% and 15% by 2020 compared to 2000 levels depending on commitments by other countries in future negotiations.

The details of the Government’s ‘Clean Energy Futures’ package were announced on 10 July 2011. Approximately 500 of the nation’s biggest greenhouse gas emitters will be required to surrender a permit for every tonne of carbon emissions they produce starting 1 July 2012. Permits will be applied as a tax on carbon emissions over the first three years of the scheme, before transitioning to an emissions trading scheme in 2015. A starting carbon price of $23 a tonne has been set, rising by 2.5% per year in real terms until the scheme moves to an emission trading scheme from 1 July 2015, when the price would be market driven.
Organisations including the Bureau of Meteorology (BOM), Commonwealth Scientific and Industrial Research Organisation (CSIRO), Department of Climate Change and Energy Efficiency (DCCEE) and National Climate Change Adaptation Research Facility (NCCARF) are all working to measure current and identify likely future greenhouse gas emissions, climate changes and impacts. Various sectors including health, the environment, energy, agriculture, mining, Local Government, business, industry and others have been assessed. More information on these many activities is available from these organisations (web links at the end of this guide).

South Australian Climate Change Actions

The South Australian Government outlined its plan for reducing greenhouse gas emissions, adapting to climate change and developing innovative solutions in its Tackling Climate Change Strategy 2007-2020. The Strategy outlines a target of a 60% reduction in State greenhouse gas emission to 40% of 1990 levels by 2050. In the first step to achieving these reductions, the Climate Change and Greenhouse Emissions Act 2007 required the State to meet the country’s Kyoto Protocol greenhouse gas emissions target by 2012. The State Government also aimed to reduce greenhouse gas emissions from its own operations with targets to:

· reduce total greenhouse gas emissions from State Government operations by 60% by 30 June 2020;
· purchase a minimum of 20% accredited Green Power for State Government operations by 1 Jan 2008; and
· convert 50% of State Government cars to more environmentally friendly fuels by 2010.

There is now an expectation that, at the Local Government level, action will be taken to both reduce greenhouse gas emissions and adapt to the likely impacts of climate change. The SA Local Government Association has included in its 2007-2010 Strategic Plan that it will “assist Councils to develop strategies to address the impacts of environmental issues, including climate change, reducing supplies of fossil fuels, and sustainable water management”. In South Australia many Councils have developed greenhouse gas emissions targets and developed climate change action plans as part of their environment program. 

The recently released draft South Australian Climate Change Adaptation Framework encourages a regional approach to addressing climate change for a range of sectors (community health and individual wellbeing, water, coastal management, biodiversity, agriculture, fisheries and aquaculture, forestry, infrastructure and urban areas, emergency management, tourism, manufacturing and services, minerals and energy) and outlines possible impacts and adaptation opportunities for each sector.
so what is included in a climate change action plan?
A climate change action plan is driven by the desire of an organisation to reduce GHG emissions (mitigation actions) and the risks of climate change impacts (adaptation actions). The plan identifies a suite of actions to achieve the desired goal, when they will be implemented and who will be responsible. Actions identified may include: the introduction of efficient data monitoring and reporting systems; replacement of lights in buildings and street lighting with energy efficient globes; an increase in appliance and building energy efficiencies; replacement of fleet vehicles with more fuel efficient models; investments in renewable energy; and changes to infrastructure management schedules. An example document outline is given in Appendix 1. 
what steps do we take to develop a climate change action plan?
This section outlines a process for developing a climate action plan that follows four steps (Figure 4). The steps involve developing the necessary management structures and processes to successfully develop and implement the plan, identifying mitigation and adaptation actions, costing, prioritising and implementing the actions.
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Figure 4: Four steps to developing a climate change action plan for Councils.

Step 1: Develop Necessary Management Processes
For a climate change action plan to succeed, management needs to take a key role to ensure that actions in the plan and regular reviews become ingrained in the financial and operational activities of Council. Due to the changing nature of the issue and related policies at national and State levels, a climate action plan should be managed in an adaptive way to ensure on-going evaluation of the project progress, inclusion of necessary adjustments and implementation of improvements (Figure 5). The process accepts that mistakes will be made and that there is the opportunity to learn and improve with time. It is recommended that the plan is reviewed annually and incorporated into all relevant Council documentation including the Environment Strategy, Asset and Financial Management Plans and Work Plans for staff.
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Figure 5: The Adaptive Management Framework.
Managerial support includes funding to implement the actions, permission for staff to allocate real time to work on projects, enacting recommendations that come out of the plan, monitoring and evaluating outcomes and review of progress that is ideally tied to employee performance. The necessary data requirements that support and monitor a climate action plan require a well organised data management system that will need to be regularly updated and possibly modified over time. Council should be aware that the full process of developing and implementing a climate change action plan requires significant data collection, time and resources and will require input from a range of personnel. To develop a comprehensive Climate Change Action Plan will take at least a year and perhaps longer depending on procedures for Council approvals and if there is the desire for community input. A senior staff member will need to be assigned to make decisions regarding the scope of the project and approve the collation of relevant data on costs, assets and operational budgets. Be aware that there will be some upfront and ongoing costs associated with some of the actions.
Step 2: Identify Greenhouse Gas Mitigation Actions
Once the necessary managerial processes are in place, the next step in developing a climate change action plan is generally to address the underlying driver of global warming and reduce GHG – mitigation. Greenhouse gasses are emitted either directly (Scope 1 emissions) or indirectly (Scope 2 and 3 emissions). Scope 1 emissions are those that the emitter are directly responsible for because they release the greenhouse gas directly into the air (burning fossil fuels in vehicles or machines, fugitive emissions of greenhouse gases such as methane from Council owned landfill). Scope 2 emissions include electricity purchased from an energy provider where the GHG are emitted by the provider elsewhere. Scope 3 emissions are those for which the consumer has less direct influence and would include the embodied energy in purchased goods, the emissions of contractors delivering Council services, emissions generated by staff travelling to and from work or on Council business and methane emissions from a landfill site that Council does not own but sends community waste.

Under the National Greenhouse Gas Emissions Reporting Act, constitutional corporations that emit more than 25 kt CO2 or consume more than 100 TJ of energy are legally required to report their Scope 1 and 2 emissions annually. Most Councils are not constitutional corporations and are unlikely to exceed the minimum threshold and so are not currently required to report their emissions under the Act. However, Councils may wish to voluntarily report on their emissions as part of the voluntary National Carbon Offset Standard that took effect on 1 July 2010.

Developing a mitigation component of the plan requires collation of data and supporting information to ensure that actions identified are cost effective, reduce greenhouse gas emissions and are realistic. Figure 6 gives a simple five step process to follow when developing the mitigation component of your plan.

The first step in the process is to clearly define the scope of this section of the plan including which emissions will be considered (Scope 1, 2 and 3), who is responsible for each of the emissions and who are the stakeholders that need to be involved in developing the plan. The scope of actions will depend on the vision Council has for greenhouse gas mitigation. For example, is the vision to become carbon neutral? The second step is to define what the GHG emissions reduction goal for this plan will be, what year the reduction will be compared to (the baseline year) and by when will it be achieved. This goal will be a step towards your vision. For Kyoto Protocol processes and mitigation plans the year 1990 is the base year for emissions reductions. Depending on data availability the base year may be 1990, 2000 or some other year. Progress against this baseline then allows Council to determine if actions have been effective. Next, an up-to-date audit of Council energy use and greenhouse gas emissions including energy costs will be required to identify where energy has been used in the past.

When developing the climate change mitigation plan ask the following questions:

· What has Councils’ annual energy use been and what did it cost? Include electricity and fuel use. How has energy use changed over time? This information needs to be broken down to individual buildings, vehicle models, appliances, lighting types and the numbers of each.

· What have been the total annual Council greenhouse gas emissions and how have these changed over time? Include Scope 1 and 2 emissions
· Who are the key personnel in the Council that should be included in the development of the plan? Consider the fleet manager, buildings and infrastructure manager, environment manger and staff.
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Figure 6: Steps for undertaking the mitigation component of the plan

To collate the necessary information will require input from a number of staff, access to historical data and perhaps individual metering of some circuits and large appliances within bigger buildings (air conditioning systems) to determine what proportion of energy use is used by which appliances. Data collected over the years can then be plotted and progress measured (Figure 7). Actions that may already have been implemented can be evaluated on their energy saving effectiveness. There are companies that specialise in undertaking greenhouse gas emissions and energy audits that can provide this information for Council if necessary – please contact the SA Local Government Association for more details.
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Figure 7: Examples of fuel, energy use, greenhouse gas emissions and costs over time and for a particular year.

The next step is to identify a suite of actions that might be implemented to reduce GHG emissions and achieve the goal. For mitigation actions there is an accepted hierarchy of steps that will provide the most cost effective outcome: Avoid, Reduce, Switch, Offset, Sinks (Figure 8).
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Figure 8: The greenhouse gas mitigation action plan hierarchy ranks actions to reduce greenhouse gas emissions according to their cost effectiveness.

Actions that avoid energy consumption in the first place should be the first priority. Actions in this step include switching off lights and equipment when not in use, using fewer consumables (print double sided, reuse envelopes and packaging, avoid single use products etc), purchasing less equipment (two photocopiers rather than three), driving fewer kilometres in fleet vehicles and having less vehicles (can be achieved with video conferencing and efficient scheduling of meetings), organising work schedules to avoid duplication, moderating the air conditioning system by two or three degrees, saving water, educating staff, suppliers and customers of the value of energy savings and problems with greenhouse gas pollution. Ask the question: “Do we really need to purchase / undertake this energy intensive good / activity?”. All these actions cost very little and so will save money and are a significant first step in any plan as the savings generated can be invested in steps further down the hierarchy.

The second priority is to reduce energy consumption by using more energy efficient utilities in place of the energy hungry ones that might currently be in service. These actions include replacing lights with energy efficient globes, replacing inefficient appliances and equipment with good quality five star energy rated models that have a long service life, replacing six cylinder fleet vehicles with energy efficient three and four cylinder, duel fuel or electric models, installing solar hot water and room heating systems, upgrading air conditioning systems to energy efficient models, improving the energy efficiency of buildings, by installing insulation in the ceiling and walls, blocking drafts, painting external surfaces (particularly the roof) a light colour to reflect heat, fitting external shade covers and internal curtains or blinds and finally purchasing recycled goods and recycling waste (including water) that cannot be reused directly. Ask the question: “Can we achieve this necessary outcome more efficiently?” Although these actions will in many cases require the purchase of new equipment or the retrofitting of existing utilities and buildings, the resulting reduction in energy use will pay for the changes and so this stage should be cost neutral over a 5-10 year period. Tools to evaluate the cost effectiveness of these actions are described in more detail later in this guide. 

Finally, a switch to less carbon intensive energy sources is the only remaining option for the supply of energy needs that cannot be eliminated or reduced. These actions include using gas for heating and running vehicles that cannot be converted to electricity, and purchasing green energy generated from renewable resources such as wind, solar, tidal, wave or geothermal. In some cases conversion to cleaner energy sources will be more expensive than carbon intensive energy generated from coal and oil. However, the reduced energy consumption from step one will mean that total energy costs should not rise. Additionally, as demand for clean energy increases, market forces will make these options more cost effective while fossil fuel sources become more expensive as a result of diminishing supply and a legislated price on carbon.

Offsets are actions that either prevent emissions from a third party or result in carbon sequestration (a carbon sink). These actions take carbon dioxide out of the atmosphere (tree planting, storage of organic carbon in agriculture, geosequestration) and are used to offset remaining unavoidable emissions. Offsets are generally the least cost effective way to reduce emissions although some may provide other benefits that are cost effective. For example, planting street trees reduces the urban heat effect and increases the life of road and footpath surfaces by moderating temperature extremes, trees and other vegetation in parks and gardens provide a cool refuge for animals and humans in hot weather and reduce evaporation and provide mulch for water savings. However, there are limits on how much carbon can realistically be absorbed by planting trees or other vegetation. Technology to cost effectively sequester carbon back into geological or oceanic sinks is still far from practical and may result in other problems. For these reasons offsets are not considered to be long-term solution to reducing atmospheric GHG concentrations.

When determining which actions to include in the plan, Council can consider things that have already been undertaken to mitigate GHG emissions and determine what the result of these actions was - did they work and what did they cost to implement? It may also be useful at this stage to engage a wide range of personnel including staff, representatives from the Local Government Association SA and even Council residents, all of whom may have creative and innovative actions that Council may wish to consider.
To ensure cost effective greenhouse gas abatement, Council will need to record and monitor the necessary data required to undertake a financial analysis based on the true cost and benefits of each action. As many actions associated with greenhouse gas mitigation require an up-front investment but then generate an energy and cost saving over time, it is best to compare actions using an annualised net present value (ANVP) analysis. A positive ANPV indicates that the investment is generating an average positive return over the life of the action while a negative value indicates an average annual loss from the investment. In other words, if the ANPV is positive the action makes money, if it is negative the action loses money but still may reduce greenhouse gas emissions.
Where possible, the financial analysis should include costs associated with the following:

· up-front purchase and installation costs,
· operating and maintenance costs,

· fuel and energy costs,

· depreciation of the asset,

· inflation and the discount rate on future currency, and;
· the cost of greenhouse gas emissions (CO2) emissions or offsets per tonne.

The development of a relatively simple excel spreadsheet (example give in Appendix 3) will allow Council to compare different actions and determine the long-term costs or benefits. Without calculating the likely costs of particular actions, efficiency and effectiveness of actions is unknown. For many of the actions that will be identified, accurate costs and projections of greenhouse gas emissions savings will be difficult to quantify or will not be able to be quantified with accurate figures. In these cases a best guess estimate provides some guidance and can be updated once more accurate data becomes available. It is recommended that the data is managed in a centralised way that allows for ease of access and the option to undertake comparative analysis.

The final steps involve implementing the actions and then monitoring and reviewing progress against the defined goal. These steps will be expanded upon in Step 4 of the plan – developing the climate change action plan.

Step 3: Identify Climate Change Adaptation Actions
Because of the slow response of the climate to greenhouse gases already in the atmosphere, and despite reductions in future greenhouse gas emission from mitigation, the existing levels of emissions in the atmosphere will continue to drive changes in the climate for decades to come. For this reason it is important to identify areas of Council business that may be affected by future climate changes and develop a plan to adapt to the expected changes. Adaptation in this context refers to the process of reducing the likely impacts from climate change and climate change policy, as well as taking advantage of opportunities. The aim of a climate change adaptation plan is to identify actions that enhance adaptive capacity and thereby reduce climate change impacts. This step in the climate change action plan should include extensive collaboration with policy makers, industry specialists and a range of experts in the relevant fields considered. Actions to adapt to climate change impacts include: building sea walls; establishing early warning systems and improved responses to extreme events; improved water and energy efficiency; changes to agricultural practice or variety / species selection; modification to planning or building codes and standards to withstand changes in the climate or optimise energy efficiency.
The process of developing a climate change adaptation plan is outlined in Figure 9 and involves defining the scope of the study, identifying general climate change impacts to narrow the detailed analysis stage, determining the information required to make decisions that address the likely impacts, identifying a relevant future climate change scenario that includes the climate change stressors and timeframes relevant to the decisions to be made, quantifying the detailed changes to the climate using either a risk or vulnerability assessment, identifying adaptation actions to reduce the associated risks or build adaptive capacity. The final step involved implementing the options identified and ongoing monitoring and review of the plan.
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Figure 9: Steps for undertaking the climate change adaptation component of the plan
This first step is to identify what the scope of the study will include. Because of the detail required for an adaptation plan it is important to be very clear about exactly what will and what won’t be included in the study. Is the study going to consider a single business (a farm enterprise or manufacturing business), an industry (agriculture or viticulture, manufacturing or tourism) or a larger geographic region (Local Government area, group of Council region)? Where is the study area, where are the geographic boundaries on a map? What dimensions will be included in the study (economic, social, environmental, political, infrastructure, human etc.) and who are the key stakeholders who should be included in the development of the plan? Stakeholders will include people who are dependent on the region, sector or industry and the key decision makers. Once the scope of the study is clearly defined and agreed on by all parties it should be written down so there is a common understanding of what will be covered and what won’t.
Because of the complexity and detail of data available when undertaking an adaptation plan it helps to narrow down the amount of detailed analysis required. For this reason the second step in the process is to consider the general climate change impacts that will be relevant to the location and scope of the study and identify the obvious impacts. For example, sea level rise (climate change stress) and inundation of low-lying infrastructure (impact), or decreased rainfall and reduced crop yields.

The third step then considers what the key decisions will need to be made in response to these impacts and the detailed information that will be required to inform those decisions. Consider what sorts of decisions will be made – are they decisions that will have long-term consequences (locations of a suburb for future town planning) or short-term consequences (what crop will be planted this year)? Which types of decisions are relevant to the scope of the study? 

To inform the identified decisions will require more specific information, for example: what is the likely yield reduction and reduction in farm profits; or how high will the sea rise in this suburb between now and when coastal assets in the area are in need or replacement? The detailed analysis will in turn require more detailed data and assessments. 

The fourth step is to decide what future climate change scenario needs to be considered to inform the decisions. Choosing the future climate scenario on the basis of key decisions narrows down the amount of work required and provides relevant outputs for following analyses. Consider the relevant timeframe for your climate scenario - do you want to explore changes out to the year 2030, 2050, 2070 or further? When making this decision bear in mind the following points: Running a future climate change scenario on a global climate models is a highly complex and computer hungry exercise and for that reason there are only a limited number of future years and future scenarios available so be sure to choose a date that aligns with a scenario that has been calculated.

Changes out to the year 2030 will not vary much from the types of changes we have seen in the climate over the past 10 years and most of the scenarios do not vary much over that timeframe due to known lags in the climate system. For that reason the outcomes may not appear dramatic and can lead to a false sense of security for decisions that will span longer time frames (e.g. building a hospital, irrigation network, or planting an orchard of temperature dependant trees that take a long time to mature and bear fruit). Changes out to 2050 will provide a longer time frame and expected changes will vary more dramatically form what we have seen in the climate lately but will be beyond some of the decision timelines for policy. Longer time frames out to 2070 and 2100 will provide a vision of significant future changes (although with more uncertainty) and is important for long –lived decisions (building a dam for instance) but will be beyond the timeframe of many lifetimes and imaginations of decision makers. This future climate scenario should include at a local scale a measure of all the climate variables that are going to have an impact on your business, industry or region at the relevant timescale. Variables might include local changes to temperature, rainfall, heatwave incidence, sea level rise, bushfire incidence and intensity, carbon dioxide levels, storm surge height and frequency etc. An example future climate scenario is included in Appendix 4.
The fifth step is to then take the projections from the global climate models and other research that has been done and quantify in a more detailed way what the likely impacts will be to your area of interest. Two types of analysis are commonly used to assess at a more detailed level the impacts, risks and vulnerabilities associated with climate change to a particular region, sector or industry: a risk assessment or a vulnerability analysis. For either of these analysis those variables that will be measured and assessed in the analysis will need to be identified. Variables are the indicators of climate change and our measure of progress over time when we re-evaluate the plan to determine if it is achieving out set goals. Variables may include number of people over the age of 70 who are at risk of heatwave (human indicator), number of volunteers within the CFS (social indicator), kilometres of road at risk of sea level rise (infrastructure indicator), gross regional product (economic indicator) or similar. The process of determining which indicators to use should be undertaken in collaboration with the key stakeholders who are involved in the study to ensure that those dimensions of the study that are likely to be affected are included.
Climate Change Risk Assessments

A climate change risk assessment considers the likely risks of changes in the climate to a particular aspect of business – for example: the risk of increased cyclone intensity on Council buildings. In Australia, risk assessments usually follow the Australian / New Zealand Risk Assessment Standard (A/NZ 4360) of establishing the context, identifying the risk, analysing the risk, evaluating the risk and treating the risk. These steps were clarified for climate change studies by the Australian Greenhouse Office in the guide Climate Change and Risk Management – A guide for business and government (2006) that is available from the Department of Climate Change and Energy Efficiency web site and is summarised in Figure 10.

[image: image10.emf]
Figure 10: The Climate Change Risk Assessment Process as adapted from the A/NZ Risk Assessment Standard (Source: Australian Greenhouse Office 2006).

A typical climate change risk assessment would involve selection of a relevant future climate scenario (e.g. change in rainfall for the year 2030 compared to today), an assessment of the likelihood of the expected changes occurring and the potential impacts or consequences. Then, input from a number of stakeholders in the sectors of interest and relevant models (e.g. a crop yield model that can calculate the likely impact of reduced rainfall on crop yields) are employed to determine the likely risks. Outputs may be either quantitative (45% decrease in yield, 25% increase in maintenance costs) or qualitative (high, medium, low). Risks can then be ranked from low to extreme and actions to address those risks identified on the basis of the score (Figure 11). 

[image: image11.emf]
Figure 11: Example ranking of risk priorities for a climate change risk assessment (Source: Australian Greenhouse Office 2006).

The Mutual Liability Scheme recently undertook a climate change risk assessment with all Council across South Australia to identify key areas of business at risk from future climate changes. Results of the study have now been released and so all Councils should have a copy of their own assessment. Risk assessments take into account the sensitivity of a system to the likely climate changes and how exposed the system is to those changes but does not consider any capacity to adapt to those changes. 

Climate Change Vulnerability Assessments

A climate change vulnerability assessment takes the process one step further by considering the capacity of the system to adapt to future climate changes either by reducing sensitivity or exposure to the impact (Figure 12). A vulnerability assessment will also usually consider a variety of stressors, not only the climate ones. For example when determining the vulnerability of a particular ecosystem to climate change the added pressures of pollution, land clearing, pests, diseases and weeds may also be taken into consideration as these things will affect the ecosystem’s capacity to adapt to the added stress of changes in the climate. By considering the adaptive capacity of the system to climate change it is possible to avoid attending to impacts that may be automatically lessened or putting systems that have no capacity to adapt as a low priority and so risk more severe impacts than expected.
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Figure 12: Exposure, sensitivity, potential impact and adaptive capacity are all considered in the evaluation of vulnerability to a defined climate change stressor such as temperature increases (Allen Consulting Group 2005).

Integrated vulnerability assessments consider more than just one sector and usually includes a triple bottom line assessment (environmental, social and economic factors) or a five capitals approach (human, social, financial, physical and environmental dimensions). The broader analysis is done to ensure that maladaptation is avoided – actions that address one impact but cause problems elsewhere. For example, providing water to one area to irrigate a crop may well cause water shortage issues elsewhere in the landscape or for other industries; installing inefficient air conditioning systems that use more energy than necessary and put a strain on the electricity grid during heat waves. An integrated vulnerability assessment would take these other factors into account and consider if there were better solutions that provided a win/win outcome instead, such as the development of drought sensitive crops, use of mulch for water retention, or insulation of houses instead. To undertake an integrated vulnerability assessment requires input from a range of stakeholders across the community. Because of the complexity of dimensions involved with undertaking a climate change vulnerability assessment, and range of different areas of focus, outputs are invariably qualitative and there are currently no standardised methods or metrics. The Local Government Association South Australia in conjunction with the State Department of Premiers and Cabinet and CSIRO are currently developing a set of guidelines for undertaking regional integrated vulnerability assessments in South Australia that will encourage a degree of standardisation, allow for comparisons between regions and provide a best practice methodology for Councils undertaking these studies across the State.
As for the mitigation component of the plan, the next step is to identify a suite of actions to consider for the plan that will in this case reduce the likely impacts and risks of climate changes or increase adaptive capacity. This step will require a literature review of actions that have been successfully implemented elsewhere. Examples are to be found in abundance both in Australia and overseas. It will be valuable at this stage of the process to engage an even wider range of personnel with expertise in a range of areas to determine which options are most suitable for your situation and the stakeholders involved.
As with the mitigation planning process, the final two steps in the wheel involve implementing the actions and then monitoring and reviewing progress and is expanded upon below.

Step 4: Prioritise the Actions and Develop an Implementation Plan

One way to measure the suitability of identified actions and allocate priorities is to develop a ranking scale that gives a score for each action against a range of measures (Table 1). Measures may include: where the action sits in a logical flow of process (data collection before analysis); availability of data; community response (can be determined via a survey); resources to implement the action (cash, in-kind capacity); win-win outcomes (greenhouse gas mitigation plus one or more other benefits); and Council capacity to implement the action (time frames, resources). In addition to qualitative measures, the likely costs and for mitigation actions the savings in GHG emissions can be considered.

[image: image12.emf]Priority Score: 3 (LOW) 2 (MEDIUM) 1 (HIGH)

Potential greenhouse gas emissions / 

reduction (% of total target) 0-33% 34-66% 67-100%

Logical flow of actions / timing

Action requires outputs from two 

or more other actions

Action requires outputs from 

another action

Action can be undertaken 

immediately

Availability of data

Data does not currently exist and 

will need to be measured and 

collated

Relevant data currrently available 

but needs to be 

collated/updated/altered

Relevant data currently available in 

a useable format

Community response

Community rank the action as a 

low priority

Community rank the action as a 

medium priority

Community rank the action as a 

high priority

Resources / capacity to implement

Resources capacity to implement 

the action do not currently exist 

and will need to be sourced from 

both internal and external revenue 

/ areas

Resources capacity to implement 

the action do not currently exist and 

will need to be sourced from other 

internal revenue / areas

Resources / capacity to implement 

the action currently available

Win-win (mitigation + 1) Single benefit action Action has two benefits Action has three or more benefits

Economic analysis (ANVP)

ANVP is strongly negative (less 

than -$500)

ANVP is cost neutral (-$500 to 

+$500)

ANVP is strongly positive (greater 

than +$500)


Table 1: Example ranking scale to determine priorities for climate change actions in the plan. 
Once priorities have been given to each of the actions, a timeframe and measurable is allocated to each action and a responsible staff member appointed to ensure it is implemented. Actions should be specific and include a clear measurable that can be checked at the end of the reporting period. Appendix 2 provides an example of a matrix designed to identify and rank actions according to a set of priority scores.

It is important to remember that because of the ever changing nature of the climate, of social, financial, economic and political pressures, that the climate change action plan and resulting documents should be considered to be a working paper that is regularly reviewed, updated and modified on the basis of new information and the learning from both your own organisation and that of others. For that reason the model is designed as a loop that will be continually implemented as per the adaptive management framework.

For mitigation plans it is appropriate to monitor and update the plan on an annual time scale so that changes in energy use and the implementation of various options can be assessed for effectiveness before new actions are instigated. Adaptation plans will generally involve decisions and actions that are implemented over longer time frames and measures of risk and vulnerability do not change as quickly as energy use. For these reasons review of a climate change adaptation plan is probably only necessary every five years or so and could be aligned with the update of other strategic documents and plans.
Finally, recording what has not worked as well as what has is an important part of the adaptive management process and will provide direction for future consideration of actions. 
in summary...
The process of undertaking a climate change action plan should equip Council with the necessary data, knowledge and processes to both mitigate its greenhouse gas emissions and adapt to the likely impacts of climate change and thereby reduce associated social, environmental, economic and legal risks. It is quite possible that energy efficiencies and adaptation measures put in place now will result in a mid to long-term cost saving that could be significant and provide the finances necessary to resource future climate change related investments. The complete process of developing a Climate Action Plan will be an ongoing cycle of design, implementation, monitoring, evaluating and adjusting and will be regularly reviewed in the context of the Council vision for the role it wants to play to reduce greenhouse gas emissions and adapt to climate changes.

for more information
Bureau of Meteorology (BOM) Climate change web pages: http://www.bom.gov.au/climate/change/
Commonwealth Scientific and Industrial Research Organisation (CSIRO) climate change web pages: http://www.csiro.au/science/ClimateWeather.html
Department of Climate Change and Energy Efficiency (DCCEE): www.climatechange.gov.au
DCCEE fact sheets on International carbon mitigation progress:

http://www.climatechange.gov.au/government/international/global-action-facts-and-fiction.aspx
DCCEE fact sheets on climate change impacts for Australia – State summaries:

http://www.climatechange.gov.au/climate-change/impacts/national-impacts.aspx
DCCEE Climate Change Impacts and Risk Management – Guide for Business and Government: http://www.climatechange.gov.au/what-you-can-do/community/local-government/risk-management.aspx
Intergovernmental Panel on Climate Change (IPCC): www.ipcc.ch
IPCC Fourth Assessment Synthesis Report (2007): http://www.ipcc.ch/publications_and_data/ar4/syr/en/contents.html
Local Government Association of South Australia climate change page: http://www.lga.sa.gov.au/site/page.cfm?u=1544
The Copenhagen Diagnosis (2010): http://www.copenhagendiagnosis.org/
APPENDIX 1: Example climate change action plan document outline

This example table of contents for a climate change action plan outlines a possible structure for the document and one way to organise the different areas of the study into the plan.
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City of Tea Tree Gully Climate Action Plan

Matrix of proposed mitigation and adaptation actions

Description

GHG

Qualitative assessment of proposed action 

Economic analysis

Action Action description Measurable Mitigation (√) Adaptation (√) Current Status

Corresponds to 

GHG emissions 

reduction (% of 

target)

Logical flow of 

timing

Availability of 

data

Resources / 

capacity to 

implement

Win/win 

(mitigation + 1) Qualitative Score

Annualised 

Net Present 

Value (5%) ($)

Break even 

year ANVP score

Final priority 

score Responsible officer Possible sources of funds

Date for 

completion

5.0.0

Public lighting

5.1.0 Street Lighting

5.1.1 Conduct an audit of CTTG public lighting 

assets within the City

Audit of Council-owned public lighting 

assets in the city completed.

√ √ Not undertaken yet 3 1 2 2 2 1.8 N/A N/A N/A 2.4

5.1.2 Make CTTG-owned lighting more energy 

efficient

Street lighting policy developed that 

requires that CCTG owned lighting is 

replaced with more energy efficient 

options

√ √ There is no bulk replacement program in place and lights are 

replaced with existing components at end of life.

3 1 1 2 2 1.5 N/A N/A 3.0 2.3

5.1.3 Replace CTTG owned 80 W mercury 

vapour luminaires with 42 W CFL lamps

All 80 W mercury vapour luminaires 

replaced with 42 W CFL lamps.

√ √ Cost benfit analysis undertaken on data provided by council 

and Lucid Consulting engineering and are based on the 

difference to business as usual. Assumes 10c per kWhr as per 

council data.

3 1 1 3 2 1.8 2543.00 2 1.0 1.9

5.1.4 Replace CTTG owned 50 W mercury 

vapour luminaires with 42 W CFL lamps

All 50 W mercury vapour luminaires 

replaced with 42 W CFL lamps.

√ √ Cost benfit analysis undertaken on data provided by council 

and Lucid Consulting engineering and are based on the 

difference to business as usual. Assumes 10c per kWhr as per 

council data.

3 1 1 3 2 1.8 35.00 7 2.0 2.3

5.1.5 Obtain regular electronic data from ETSA 

Utilities relating to road lighting assets

√ √ Complete

5.1.6 Participate in a regional asset audit with 

other councils

√ √ Complete

5.1.7 Make ETSA Utilities-owned lighting more 

efficient

More energy efficient options in ETSA 

owned lighting.

√ √ Local governments have met with ETSA to discuss with very 

little success. There may be some potential of upgrading 

lighting types if ETSA can claim the carbon credits associated 

with improved lighting. Our manager of Civil Assets, who 

attended the meeting, can provide further details of some of 

the case put forth by ETSA.

2 2 2 3 2 2.3 N/A N/A N/A 2.1

5.1.8 Replace ETSA owned 80 W mercury 

vapour luminaires with 42 W CFL lamps

All 80 W mercury vapour luminaires 

replaced with 42 W CFL lamps.

√ √ Cost benfit analysis undertaken on data provided by council 

and Lucid Consulting engineering and are based on the 

difference to business as usual. Assumes 10c per kWhr as per 

council data.

3 2 1 3 2 2.0 46097.00 2 1.0 2.0

5.1.9 Replace ETSA owned 50 W mercury 

vapour luminaires with 42 W CFL lamps

All 50 W mercury vapour luminaires 

replaced with 42 W CFL lamps.

√ √ Cost benfit analysis undertaken on data provided by council 

and Lucid Consulting engineering and are based on the 

difference to business as usual. Assumes 10c per kWhr as per 

council data.

3 2 1 3 2 2.0 988.00 7 1.0 2.0

5.1.10 Replace ETSA owned fluorescent T12 40 

W luminaires with fluorescent T5 28 W 

lamps

All ETSA owned fluorescent T12 40 W 

luminaires replaced with fluorescent T5 

28 W lamps

√ √ Cost benfit analysis undertaken on data provided by council 

and Lucid Consulting engineering and are based on the 

difference to business as usual. Assumes 10c per kWhr as per 

council data.

3 2 1 3 2 2.0 14402.00 5 1.0 2.0

5.1.11 Replace thermal PEcells with electronic 

type

All thermal PEcells replaced with 

electronic type

√ √ Cost benfit analysis undertaken on data provided by council 

and Lucid Consulting engineering and are based on the 

difference to business as usual. Assumes 10c per kWhr as per 

council data.

3 2 3 3 2 2.5 -47004.00 10+ 3.0 2.8

5.1.12 Conduct an audit of energy meters within 

the City

Audit of Council energy meters 

completed.

√ √ Incomplete 3 1 2 3 2 2.0 N/A N/A N/A 2.5

5.1.13 Involvement in the Environmental 

Sustainability Network (ESN).

√ √ Ongoing 2 1 1 1 1 1.0 N/A N/A N/A 1.5

5.1.14 Links with ICLEI Oceania established and 

maintained

√ √ Ongoing 2 1 1 1 1 1.0 N/A N/A N/A 1.5

5.1.15 Links with Lighting specialists established 

and maintained

√ √ Ongoing 2 1 1 2 1 1.3 N/A N/A N/A 1.6

5.1.16 Links with Lighting Officers in other 

Councils established and maintained

√ √ Ongoing 2 1 1 2 1 1.3 N/A N/A N/A 1.6

5.1.17 Create internal policy relating to 

Sustainable Pubic Lighting

Sustainable Public Lighting policy 

approved by Council

√ √ Incomplete 3 1 1 2 2 1.5 N/A N/A N/A 2.3

5.1.18 Dim or switch off non-essential public 

lighting after certain hours.

Non-essential public lighting dimmed or 

switched off for certain hours.

√ √ Legal responsibilities may preclude this action. Needs to be 

investigated.

3 2 3 1 2 2.0 N/A N/A N/A 2.5

5.1.19 Lobby state government to use acredited 

Green Power for their public lighting

Regular submissions to State government 

are made from TTG and via the LGA for 

changes to energy use policy in public 

lighting

√ √ Not yet started 2 2 1 2 2 1.8 N/A N/A N/A 1.9

5.1.19 Continue to lobby for changes to street 

lighting via the Public Lighting Steering 

Committee.

Continue to lobby ETSA and various 

State Government Departments to 

provide information on street lighting tariff 

breakdowns (eg network, maintenance, 

infrastructure and consumption charges), 

provide street lighting options that support 

the cost-effective efficient use of energy 

and provide a method whereby street 

lighting energy consumption can be 

contestable in the NEM.

√ √ Ongoing 2 1 2 2 1 1.5 N/A N/A N/A 1.8

5.1.20 Review the Australian Public Lighting 

Standard

Investigate the legal and energy efficiency 

ramifications of the Public Lighting 

Standard (AS1158)

√ √ Not undertaken 3 2 2 3 2 2.3 N/A N/A N/A 2.6

5.1.21 Investigate power factor corruption Investigate the extent of power factor 

corruption in street lighting

√ √ Not undertaken 3 2 2 3 2 2.3 N/A N/A N/A 2.6

5.1.22 Install meters on all street lights Investigate the feasibility of metering 

street lights.

√ √ Not done 3 2 2 3 2 2.3 N/A N/A N/A 2.6

5.1.23 GIS street lighting layer maintained Continue to enter street lighting details 

into Councils GIS as part of an energy 

layer.

√ √ Council has a January 2007 street lighting layer showing ETSA-

owned and CTTG-owned lighting. The layer has to be 

purchased from ETSA. 

3 1 1 2 2 1.5 N/A N/A N/A 2.3

5.1.24 NAC Public Lighting Working Group Form a Public Lighting Working Group 

comprising of public lighting managers 

from the Northern Adelaide Councils 

(NAC) (Salisbury, Port Adelaide Enfield, 

Tea Tree Gully, Playford and Charles 

Sturt) to discuss public lighting strategies 

and issues, share information, and 

formulate a common approach to street 

lighting management. The Working 

Group should meet on a demand basis 

and wherever feasible, utilise electronic 

communication links (eg group e-mail 

list).

√ √ Not developed 2 1 2 2 1 1.5 N/A N/A N/A 1.8

5.1.24 Pooling Street Lighting Consumption Through the NAC Public Lighting Working 

Group investigate the possibility of 

pooling street lighting electricity 

consumption in the National Electricity 

Market.

√ √ Not undertaken 2 2 2 2 2 2.0 N/A N/A N/A 2.0

5.2.0 Park Lighting

5.2.1 Install timers and light sensors All outdoor lighting uses photoelectric 

diode switches and timers so lights are 

turned off during daylight hours and at 

other predetermined times (eg 11:30PM-

4:30AM).

√ √ All lights are on photoelectric (PE) cells (ie when it gets dark, 

the lights are activated). Some carparks have lights that go off 

at a certain time of night (ie 11:30pm) due to their being close 

to residential areas. An example is the Senior Citizens Club.

5.2.2 Replacing ballast All ballasts have been replaced with 

electronic ballasts or low watt magnetic 

ballasts as required.

√ √ When the luminare is replaced the ballasts are automatically 

replaced. Cost analysis are based on replacing both the 

luminare and the ballast.

3 1 2 3 2 2.0 N/A 2.5

5.2.3 Determine feasibility of using solar 

powered lighting

A feasibility study of using solar powered 

lighting and optimum conditions for its use 

has been undertaken and includes a full 

cost benefit analysis.

√ √ Solar lighting was removed from along the Torrens Linear 

Park. The system's batteries had deteriorated as they had 

been shaded by tree canopies which had grown over them. 

Solar lighting is deemed too expensive to install but it appears 

that only upfront costs are considered, rather than a whole of 

life analysis undertaken.

2 2 2 3 2 2.3 N/A N/A N/A 2.1

5.2.4 Metering Ensure that all new park lighting 

developments are metered.

√ √ Not undertaken. All lighting connected to ETSA grid. 3 3 2 2 2 2.3 N/A N/A N/A 2.6

5.2.5 Develop guidelines / policy to ensure the 

most energy efficient lighting is used

Guidelines to assist lighting managers to 

select the most environmentally and cost 

effective options have been developed.

√ √ Not yet started 3 2 2 3 2 2.3 N/A N/A N/A 2.6

5.3.0

Flood Lighting

5.3.1 Use efficient flood lighting Replace current flood lighting with energy 

efficient alternatives.

√ √ Some new lamps that produce more light from the same 

fitting, were recently installed at NE Hockey Club so as to 

make it comply with Australian Standards. The price of such 

upgrades at Sports Clubs are split evenly between the Council 

and sporting club. As with ETSA lighting, common practice is 

to maintain lamp type until fittings reach the end of their life. 

Cuuncil only owns 22 lights in this category.

3 2 2 3 2 2.3 N/A 2.6

5.3.2 Continue to install timers and light 

sensors

Install electric photo-switches. Investigate 

the feasibility of installing timers that work 

in conjunction with light sensors so that 

lights can be turned off for a 

predetermined time period (eg 2:30AM-

4:30AM).

√ √ All lights are on photo electric (PE) cells (ie when it gets dark, 

the lights are activated). Some carparks have lights that go off 

at a certain time of night (ie 11:30pm) due to their being close 

to residential areas. An example is the Senior Citizens Club.

5.3.3 Develop guidelines / policy to ensure the 

most energy efficient flood lighting is used

Guidelines to assist lighting managers to 

select the most environmentally and cost 

effective options have been developed.

√ √ Not yet started 3 2 2 3 1 2.0 N/A N/A N/A 2.5

5.4.0 Traffic lights

5.4.1 Install ultra energy efficient LED lights in 

traffic lights across the city

All traffic lights have ultra energy efficient 

LED lights installed on replacement.

√ √ Traffic lights are currently replaced with existing LED fittings. 

Savings in energy are expected to be minimal. Council data 

provided does not include a count or description of traffic light 

luminares.

3 2 2 2 2 2.0 N/A 2.5

Conduct an audit of existing non-Council 

owned (ie ETSA Utliities and DTEI) public 

lighting assets within the City

Collaborate with other partners



APPENDIX 3: Example cost analysis spreadsheet

This example excel spreadsheet shows calculations to determine the net present value and annualised net present value of a climate change related mitigation action. The spreadsheet shows the level of data requirement needed for a financial analysis of an action and takes into account the savings in carbon dioxide emissions by putting a price on carbon. Input values are easily updated. In the example shown, the installation of an energy efficient air conditioning system installed and used over a 10 year period has a annualised net present value of -$126. In other words the new unit will cost a total of $1260 over the life of the 10 years that it operates.
[image: image14.emf]ACTION: Install energy efficient air conditioning system

Fill in the blue font cells only

Enter Number of Units here: 1 Enter Price of carbon ($/tonne) here: 35

Enter Unit Lifetime (years) here: 10 Enter rate of inflation (%) here: 0.0

Year 1 2 3 4 5 6 7 8 9 10

Is unit operating in this year? (Yes=1; 

No=0)

1 1 1 1 1 1 1 1 1 1

Upfront capital cost / difference in 

capital cost compared to business as 

usual (per unit)

$12,500

Installation cost (per unit) $1,800

Other upfront costs (per unit) $580

Total Upfront Cost (all units) $14,880

Annual maintenance costs (per unit) $200 $200 $200 $200 $200 $200 $200 $200 $200 $200

Annual running /operating costs (fuel 

etc, per unit)

$1,100 $1,100 $1,100 $1,100 $1,100 $1,100 $1,100 $1,100 $1,100 $1,100

Other variable costs (insurance etc, 

per unit)

$100 $100 $100 $100 $100 $100 $100 $100 $100 $100

Total Variable Costs (all units) $1,400 $1,400 $1,400 $1,400 $1,400 $1,400 $1,400 $1,400 $1,400 $1,400

Total Interest (all units) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Other finance costs (all units) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total Finance Costs (all units) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

TOTAL COSTS  (all units) =                   

Upfront + Variable + Finance

$16,280 $1,400 $1,400 $1,400 $1,400 $1,400 $1,400 $1,400 $1,400 $1,400

Residual value per unit at end of life 

(enter residual value in the final year 

of unit life only)

$0 $0

Total residual value (all units) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total annual tonnes of greenhouse 

gas emissions saved (per unit)

8

Total value of greenhouse gas 

emissions savings (per unit) = 

tonnes x fixed price of carbon

$280 $280 $280 $280 $280 $280 $280 $280 $280 $280

Other annual energy benefits per unit 

(electricity / fuel savings etc) 

increasing with inflation

$2,800 $2,800 $2,800 $2,800 $2,800 $2,800 $2,800 $2,800 $2,800 $2,800

Total energy benefits (all units) $3,080 $3,080 $3,080 $3,080 $3,080 $3,080 $3,080 $3,080 $3,080 $3,080

TOTAL BENEFITS (all units) = 

Residual + Energy

$3,080 $3,080 $3,080 $3,080 $3,080 $3,080 $3,080 $3,080 $3,080 $3,080

Annual Benefit OR Cost -$13,200 $1,680 $1,680 $1,680 $1,680 $1,680 $1,680 $1,680 $1,680 $1,680

Cumulative Benefit OR Cost -$13,200 -$11,520 -$9,840 -$8,160 -$6,480 -$4,800 -$3,120 -$1,440 $240 $1,920

Net Present Value @ 5% = -$1,259 -$126

COSTS

Upfront Cost (per unit)

Annual Variable Costs (per unit) - increasing with inflation

Finance Costs - fixed



Annualised Net Present Value @ 5% (net present value / unit lifetime) =

BENEFITS

Residual benefit

Energy benefits


APPENDIX 4: Example future climate change scenario for the year 2030

This table describes the likely changes to the Central Local Government Region by the year 2030 under a high greenhouse gas emissions scenario (A1FI / A1B). Data has been collated from a range of sources including CSIRO, Bureau of Meteorology, Coastal Protection Board and SARDI.

[image: image15.emf]Variable Description

May - Oct temp increases: 

Southern Flinders

May - Oct temp increases: Mid-

North, Yorke Peninsula and 

Barossa sub-regions

Nov - Apr temp increases: 

Southern Flinders, Mid-North 

sub-regions

Nov - Apr temp increases: 

Yorke Peninsula, Barossa sub-

regions

May - Oct winter rainfall: 

Southern Flinders

May - Oct rainfall reductions: 

Mid-North, Yorke Peninsula, 

Barossa sub-regions

Nov - Apr rainfall reductions: 

All sub-regions

Increased inundation and 

coastal erosion from sea level 

rise and storm surge

Increased ocean temperatures

Increased ocean acidity

CO

2

 increases

Reduced frost incidence

Increased heatwave frequency 

and intensity

Increased bushfire frequency 

and intensity

Combined climate change 

impacts

Sea surface temperatures in the Spencer Gulf have risen by about 0.11

o

C per decade since 1950 (0.66

o

C to 

2010). By the year 2030 sea surface temperatures in the region are expected to increase by up to 0.92

o

C 

compared to 1990 levels (Ozclim 2011).

Bushfire exposure is based on the projected increases in the number of high, very high and extreme fire danger 

days. For Adelaide there is expected to be a 22% increase in the number of very high fire days and a 55% 

increase in the number of extreme fire days by 2030 (Lucas et. al. 2007).

This score considers stress due to all the factors of climate change rolled into one and is used for some 

varialbes where it is not possible or there is not enough information to separate out the individual components of 

climate change. The score is calculated as the average for all the other exposures.

May - Oct temperature predicted by the four models to increase by an average of 0.81

o

C for the Southern 

Flinders sub-region by 2030 compared to 1990 (CSIRO 2011)

Nov - Apr temperature predicted by the four models to increase by an average of 0.69 to 0.75

o

C for the Yorke 

Peninsula and Barossa sub-regions respectively by 2030 compared to 1990 temperatures (CSIRO 2011)

May - Oct rainfall predicted by the four models to decrease by an average of 10.4% below 1990 levels by 2030 

(CSIRO 2011). Globally there is an increased chance of intense precipitation although for South Australia GCM 

calculations of rainfall increase are very low - perhaps only 2% (pers.comm. Darren Ray, Climatologist, BOM, 

2011).

Nov - Apr rainfall predicted by the four models to decrease by an average of 3.3% to 3.7% below 1990 levels by 

2030 (CSIRO 2011). Globally there is an increased chance of intense precipitation although for South Australia 

GCM calculations of rainfall increase are very low - perhaps only 2% (pers.comm. Darren Ray, Climatologist, 

BOM, 2011).

Nov - Apr temperature predicted by the four models to increase by 0.87 and 0.81

o

C for the Southen Flinders 

and Mid-North sub-regions respectively by 2030 compared to 1990 temperatures(CSIRO 2011)

May - Oct rainfall predicted by the four models to decrease by an average of 8.8%, 8.7 and 8.4% for the Mid-

North, Yorke Peninsula and Barossa sub-regions respectively below 1990 levels by 2030 (CSIRO 2011). 

Globally there is an increased chance of intense precipitation although for South Australia GCM calculations of 

rainfall increase are very low - perhaps only 2% (pers.comm. Darren Ray, Climatologist, BOM, 2011).

May - Oct temperature predicted by the four models to increase by an average of 0.76, 0.66, 0.72

o

C for the Mid-

North, Yorke Peninsula and Barossa sub-regions respectively by 2030 compared to 1990 (CSIRO 2011)

Sea level has been rising at about 4.5 mm/year in South Australia since the 1990s. Levels by 2030 are 

projected to be between 15-20 cm above the 1990 levels at the high end of the IPCC AR4 predictions. This 

equates to 10 - 20 m recession of a sandy shore as a result of erosion. The frequency of storm surge events 

will increase as a result of increased sea levels and possible increased intensity of storm driven wind events 

(DCCEE 2009), although changes in the frequency and intensity of low pressure systems (the primary weather 

pattern producing storm surge events in South Australia) may decrease in South Australia (pers.comm. Darren 

Ray, Climatologist, BOM, 2011) and so most of the storm surge effect will be a result of sea level rise.

The pH of the oceans has already dropped by 0.1 from pre-industrial levels and represents an increase in 

acidity of 30%, the most acid in 25 million years. It is expected that by 2030 that average ocean pH will have 

dropped by 0.13 and be close to levels that are unfavourable for coral formation in some parts of the world.

Increase in CO

2

 from 280ppm in 1900 up to 450ppm in 2030 - a 61% increase (IPCC 2007).

In Adelaide the number of days above 35

o

C will increase from 17 in 1990 to 26 in 2030 under a high emissions 

scenario - a 52% increase (CSIRO 2007).

The incidence of frost has not been modelled for the A1FI scenario for the year 2030 but is is expected to 

decrease as temperatures increase. However, the reduction in frost risk across southern Australia is not 

expected to happen as quickly as the increase in minimum temperature increases (CSIRO 2010). Across the 

region there is expected to be a reduction in frost risk in every season except autumn (pers.comm. Darren Ray, 

Climatologist, BOM, 2011).
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