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ABSTRACT
Let’s get real: most of our actions are not truly sustainable. Some will be close, others worse. The Sustainable Transport Coalition believes we need to address this; otherwise ‘sustainability’ becomes an overused cliché. 

To ‘get real’ requires three things. 

First we need to define sustainability; otherwise how do we know if we are even close? We have a simple, memorable definition: ‘The economic, social and environmental impacts of an action are all be positive; now and for the next seven generations’. Simple and memorable are vital for sustainability to be an everyday goal.

Second, we need a process to get the best possible action. The process is: review the action against its objectives, see if the action can be modified, consider remedial actions, and then develop offsets.
Third, we need to measure how close the action is to true sustainability. We have a five star rating system; from ‘sustainable’ (5 stars) through to ‘grossly unsustainable’ (less than 1 star). Stars are awarded against five criteria. The first three criteria are directly from the definition: economic, social, and environmental. The fourth criterion is ‘longevity’, to reflect the ‘seven generations’ part of the definition. The fifth criterion is ‘alternative’ which takes into account whether a better alternative is available: perhaps not theoretically pure, but it represents real life. 

This star system is the key to moving towards true sustainability.

Existing systems were considered; none had a simple, memorable approach.
1. INTRODUCTION

Despite common use of the ‘s’ word it is uncommon to find people who define sustainability so that it has specific meaning in their everyday activities. Most people use the Brundtland definition (WECD, 1987) that “Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs." This is great philosophy, but difficult to apply to day to day engineering. 

The Sustainable Transport Coalition
 (STC) did use a Canadian
 definition, but it was difficult to remember.  
The Institution of Engineers’ Sustainability Charter says ‘Sustainable development requires balanced improvement across economic, social and environmental objectives in an integrated short term and long term decision making process’. But what does ‘balanced improvement’ really mean? And how long is long term? 

 The following is intended to be both more memorable and more specific.  
2. DEFINITION OF SUSTAINABILITY
The definition of sustainability is that the social, environmental and economic impacts of an action
 are all positive; now and for the next seven generations.
The principle is ‘First do no harm’. 
The mind map is :-
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                        Figure 1: Mind map

where ‘environment’ is the ecosystem of the planet earth, upon which all life is dependant,
where ‘social’ is humankind, being but one of 1.7million known species on  planet earth, and

where ‘economic’ is a social outcome, to be seen in context and not seen as the sole goal, or even the paramount goal.
3. MORE ON THE DEFINITION
The definition requires positive social, economic and environmental impacts; but most basic actions have some negative impacts. For example, building a road often increases noise, requires clearing of vegetation, takes houses, or has some other negative impact. To overcome these negatives requires the following process.
3.1 The process has four requirements.

The first is to review the action to see if its objectives can be met another way, eg by travel demand management rather than road construction. The second requirement is to see if the action can be modified to avoid the negative impacts, eg divert the road around the houses. The third requirement is to add remediation actions, eg build a noise wall. 
Once all these are explored, with community involvement, the fourth requirement is to develop ‘offsets’, eg provide ‘equivalent’ vegetation elsewhere that is of similar ecological value to the area cleared and a bit more in size, so that a net environmental gain is made.

Finally, if the combination of review, modification, remediation and offsets cannot produce a sustainable action, then it may be useful to go back to the objectives, to see if a better way of meeting those objectives can be found. This can include reviewing the objectives themselves.
The aspiration is that, through this process, all actions can be made positive socially, economically, and environmentally.

3.2 An aspirational definition has been deliberately chosen, because we need to define true sustainability: otherwise we won’t recognise our goal. Many actions will not be able to attain positive impacts in all areas, and be truly sustainable. Some actions will get close; they will be only slightly unsustainable. Other actions will be more unsustainable. 
This reality is addressed further in sections 6 to 12.
3.3 Seven generations is part of the definition. North American Iroquois Indians, when making decisions, kept in mind the needs of the seventh generation to come. If we take 20 years as one generation then seven generations equates to 140 years.

A long time frame is necessary because many of our actions today have impacts for decades. For example, subdivisional layouts and freeway alignments are likely to remain substantially unchanged for a century or more. Major bridges should last over a century. 
4. MORE ON THE PRINCIPLE 
The principle is literally to do no net harm. Net being the result of avoiding, modifying, remediating, and/or offsetting (as above). 
5.   MORE ON THE MIND MAP

The mind map is a reminder that all life is dependant upon the global environment, that environmental damage is often difficult and sometimes impossible to reverse, and that the environment has no direct voice in community consultation. 
While there are proponents of many environmental causes, the environment as a whole cannot say what will happen to its complex interactions if parts are disrupted. This is different to consultation with people about social or economic impacts, where options can be more fully explored, where people involved have a right to express views about the consequences of an action, and where those consequences may be reversible.
It must also be remembered that it is only the present generation that have a say, so our generation needs to try to articulate the needs of future generations. 
6.   TOWARDS SUSTAINABILITY
The definition is deliberately aspirational: to define true sustainability. Many actions will not be able to attain positive impacts in all areas and so be truly sustainable. Some actions will get close; they will be nearly sustainable. Other actions will be quite unsustainable.
We need to recognise this reality, not just by accepting unsustainable actions because we think we cannot do better, rather by having a system to assess whether an action is close to sustainability, or a long way off. The rating system shown in table 1 does this.
‘Star’ ratings are used, similar to energy ratings, with five stars being true sustainability, down to less than one star being grossly unsustainable. 

Up to one star can be allocated under any of the headings: economic, social, environmental, longevity, and alternative. 
‘Sustainable’ must have one whole star under each heading. The other ratings have portions of a star under each heading:-
Table 1: Ratings towards sustainability
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In brief, economic, social and environmental  are the normal sustainability headings. 

Longevity is where the likelihood of the action remaining economically, socially, and environmentally benign for around 140 years is considered. 
Alternative relates to whether there is an alternative action reasonably available that is better than the one being assessed.
More specific meanings for each of these headings follows.
7.  ECONOMIC
Economic impacts include
:-

Benefit Cost Ratios 



Local business community
Tourism 




Agriculture
Resource development 


Energy
Integration of freight transport modes

Economic impacts may include the $ value of certain social and environmental impacts (eg the economic cost of traffic crashes). This does not preclude those impacts also being considered as social or environmental impacts (eg the social disruption caused by death or injury from traffic crashes may be included as a social impact).
Economic impacts, and all of the social and environmental impacts, are assessed after modifications, remediations and offsets have been included.
8.  SOCIAL

Social impacts include:-

Community access 



Dangerous goods
Displacement of people 


Visual quality
Culture and heritage 


Fatigue

Vibration 




Personal security (lighting etc)
Pedestrians and cyclists 


Traffic safety
Public transport 



Noise

9.   ENVIRONMENTAL

Environmental impacts are those on the natural bio-physical environment. Because we consider ‘social’ and ‘economic’ impacts on humans separately, impacts on humans are not considered under the ‘environment’ heading (to avoid double counting). Environmental impacts include:-

Air pollution including greenhouse gases 
Flora/fauna
Surface/ground water 


Wetlands
Drainage 




Soil loss
10.  LONGEVITY

‘Longevity’ is assessed by answering the question, ‘Is the action or project economically, socially, and environmentally benign for the next 140 or so years?’ If there is a reasonable expectation of this then the score is one star. If there is not, then the score is zero. If this is expected to change during the 140 year period then part of a star may be allocated. 

For example, a short walk trip to buy something easily carried is always likely to be the most benign mode, it has operated well for thousands of years in the past, so can be allocated one star for its likely future longevity. In contrast, making the same trip as driver only of a fuel hungry vehicle is not only economically, socially and environmentally negative now, it is almost certainly going to get more negative in future, because of peak oil and global warming, so it gets a zero score for longevity. 

Somewhere in the middle is Perth’s electric passenger rail. At present, while socially positive, it is not economic in outer areas, and is environmentally dubious because it’s electricity is generated by fossil fuel. But, in future, increases in population density are likely to improve the economics of public transport, and there is a reasonable chance of stationary energy being produced in a sustainable way within 140 years. So it should be allocated part of a longevity star, say half to three quarters, depending on more detailed consideration. 
11.  ALTERNATIVE

 ‘Alternative’ is assessed by answering the question, ‘Is there an alternative that is better economically, socially, and/or environmentally that could reasonably be used?’  If there is, then the score is zero. If there is not, then the score is one star. 
For example, the above short walk trip is an economically, socially, and environmentally benign form of transport. For that type of trip there is nothing better, so it scores one star. 

This might be compared to the above fuel hungry vehicle trip when there are many alternatives that are more benign; such as walking, cycling, using public transport, or using a small fuel efficient vehicle. In this case the score for ‘alternative’ is zero. 
‘Alternative’ has been included to encourage people to think carefully about choosing better (less unsustainable) options. In itself this does not directly make an action less unsustainable, but it does increase the chances of a less unsustainable option being chosen (to increase the star rating), so is considered a useful tool ‘towards sustainability’.
12.  RATING

The ‘rating’ is the total number of stars under the previous five headings.

A ‘star’ system has been chosen, rather than a number system, because much of the assessment will depend on informed judgement, not detailed calculation. This will be subject to interpretation, but this is preferable to glossing over the reality that true sustainability is a challenge to achieve. It illustrates how much worse some actions are than others.
13.  EXAMPLES 

A short, driver only trip in a large 4WD, where there more benign alternatives reasonably available, scores zero stars: it is ‘grossly unsustainable’. Compare this to a short walk trip to buy something easily carried, which has five stars: it is ‘truly sustainable’. The difference between a zero star mode of transport and a five star mode is not just a little bit; it is huge. 

Considering Perth’s electric passenger rail when used in peak periods: it might be allocated a half star economically because it has benefits in reducing congestion even if the fare box nowhere near covers its capital and operating costs; one star socially; half a star environmentally because it is quite fuel efficient compared to driver only commuter cars, despite it being fossil fuelled; say three quarters of a star for longevity; and three quarters of a star for ‘alternative’, because there were better alternatives especially for parts of the route. 

The total of this assessment is 3½ stars: ‘moderately unsustainable’. It may be argued that the rating should be more, perhaps 4 star, in which case it just attains ‘nearly sustainable’ status, but it is certainly not 5 star, or truly ‘sustainable’, which is an important realisation. And out of peak periods it’s score will drop; this is the reality.
These are simple examples; they indicate that ratings can be done quickly by an experienced person. They are not highly accurate, but the main benefit of this system is that they do not need to be highly accurate to show the difference between, for instance, a ‘nearly sustainable’ action and a ‘very unsustainable’ action. It is often sufficient to see such broad differences than it is to nuance whether an action rates, say, 3.5 or 3.7 stars: whichever, it is still ‘moderately unsustainable’.
Greater accuracy can be gained by using an expert panel to decide the proportion of a star to allocate under each heading. But more important is the process of overcoming the negative impacts as much as possible before an action is rated. 

The process outlined in section 3.1 includes developing offsets. It is here that community values are needed, to weight the relative importance of the various economic, social and environmental impacts (listed in sections 7, 8 and 9) to judge if a positive impact in one area (eg noise) can offset an unavoidable negative impact in another area (eg visual quality). 

Weightings can be developed and used in many ways. For example a UK assessment process (CEEQUAL, 2008) uses fixed weightings for all assessments; a Western Australian road development strategy (MRWA, 1997) used weightings that varied between regions but applied to all assessments in any one region; a large metropolitan project (LIC, 2004) used weightings developed specifically for that project.  The use of weightings and scorings is well known for techniques such as multi-criteria analysis. 
14. COMPARISON WITH OTHER SCHEMES
Why do we need a new approach with so much already published on sustainability? 
Googling sustainability gave over 30 milllion references. Adding definition, mind map, rating, offsets, economic, social, environmental, generations and principles still gave over 18 000 references. So there may be another system that has the advantages of the one suggested here; memorable, simple, with a mind map and a rating system that addresses whether an action is truly sustainable or not. But after working in the area for over 25 years the author has not come across it, and searching the internet for several hours did not find it. 
Schemes of interest include the WA State Sustainability Strategy (Hope for the Future, 2003) which defines sustainability as ‘meeting the needs of the current and future generations through an integration of environmental protection, social advancement, and economic prosperity’. It has a mind map:- 
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Figure 2: Overlapping circles mind map
It uses a framework of 11 principles, six visions, six goals and 18 tools. So it is complex and difficult to remember for day to day work.
Wikipedia (Wikipedia, 2009) notes that the Brundtland definition is frequently quoted, but not universally accepted. It refers to an overlapping circles diagram similar to figure 2 above, but then notes that “The economy is, in the first instance, a subsystem of human society … which is, in the second instance, a subsystem of the totality of life on Earth (the biosphere). And no subsystem can expand beyond the capacity of the total system of which it is a part”. It then refers to a concentric circle diagram similar to our figure 1.  
Wikipedia refers to the United Nations sustainability index. This is an aggregate of 23 indices; such as air quality, GDP, life expectancy and gender empowerment. It is complex.

Engineers Australia has a sustainability charter which uses the Brundtland definition, and has no mind map. It has a sustainability portal but this only goes into specifics such as government policies and industry groups. 

Engineers Australia is providing input to an Infrastructure Sustainability Rating Scheme being developed by the Australian Green Infrastructure Council (AGIC, 2009). This uses seven categories: project management and governance, economic performance, using resources, emissions/pollution/waste, biodiversity, people & place, and workforce. It appears complex and not easy to remember. It is a scheme to complement the Green Star system for buildings. 
Green Star (GBAC, 2009) uses nine categories to certify buildings as 4 star (best practice), 5 star (Australian excellence), or 6 star (world leadership). It is a formal process using weightings. The star ratings, while excellent benchmarks, do not appear to say whether a building is truly sustainable.  

Another Australian approach (Factor of Ten, 2002) uses the Brundtland definition to argue that, in order to not compromise future generations, we need to reduce our materialisation by 90%; that is, by a factor of ten. They have a mind map, but it is organisational (and fairly complex). They note that sustainable development has now become such a misused term that, for many, it simply means sustaining development in its current, unsustainable, form.

The Urban Development Institute of Australia has developed EnviroDevelopment (EnviroDevelopment, 2009). Six ‘leaf icons’ can be awarded to environmentally sustainable developments. The icons represent different ‘elements’: water, energy, ecosystems, community, materials, and waste. It states that certification in any one element is a significant achievement, with a number of elements signifying a truly outstanding sustainable development project. While no doubt a useful benchmark, it is not immediately obvious how missing out on one or two elements still allows a development to be considered ‘sustainable’.
The Building Research Establishment Environmental Assessment Method (BREEAM, 2008) is used in the UK. Trained assessors evaluate nine categories which are added to give a total score on a scale of five: pass, good, very good, excellent and outstanding. Their mind map is very complex.
Another UK scheme, (CEEQUAL, 2008), the Civil Engineering Environmental Quality Assessment and Awards Scheme, is based on 12 sections. These are weighted based on input from stakeholders, and applied by trained assessors. It gives four grades of award: pass, good, very good, and excellent. It is also complex.

Interestingly it does not take into account broad economics, rather it leaves this up to the client. This appears to leave open the question of whether a client would do a broad economic assessment, which includes benefits to people other than the client, or whether the client would only do a financial assessment.

The Australian House of Representatives (HoR, 2007) used the Brundtland definition and implied that a concentric mind map, similar to the one we use, is preferable to the triple bottom line approach where economics, society and the environment are equal. 
The US Green Building Council uses LEED (US GBC, 2009). LEED provides certification that a building or community is designed and built using the metrics that matter most: energy savings, water efficiency, CO2 emissions reduction, improved indoor environmental quality, and stewardship of resources and sensitivity to their impacts. It assesses nine areas which are weighted to total 100 points, but a further 10 bonus points can be added. It then gives certification as silver, gold, and platinum (for 80+ points). It appears complex and does not say what is truly sustainable.
The International Federation of Consulting Engineers (FIDIC, 2004) refer to the Brundtland definition in developing a sustainability roadmap. The roadmap is a table 10 pages long, so is very complex. 
The US Environmental Protection Agency, the International Institute for Sustainable Development, and the global Agenda 21 Sustainability Plan all use the Brundtland definition. And the UK Shared Framework for Sustainable Development uses a similar definition. 
A Harvard blog (Harvard, 2008) called ‘leading green’ says sustainability is morphing into a buzzword. We need a definition of sustainability and here it is: an activity is sustainable when all costs are internalized. Good for the economists, but not readily applicable day to day.
15.  CONCLUSION

The purpose of this paper is to raise awareness of the reality that many actions are not, and never will be, truly  sustainable; but that it is possible to talk about those which are ‘nearly sustainable’ compared to others which are ‘moderately unsustainable’ or worse. And it serves to emphasis the value of the few that are truly sustainable.
It does this by providing a system that is memorable, simple, has a mind map and a rating system that addresses whether an action is truly sustainable or not. It can be applied quickly in day to day life, as well as in a sophisticated way for major projects.

From experience and a moderate level literature search it appears that this is a new approach.
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� � HYPERLINK "http://www.stcwa.org.au" ��www.stcwa.org.au� 


� � HYPERLINK "http://cst.uwinnipeg.ca/" \t "blank" �Canadian Centre for Sustainable Transportation�: A sustainable transportation system is one that: 


allows the basic access needs of individuals and societies to be met safely and in a manner consistent with human and ecosystem health, and with equity within and between generations. 


is affordable, operates efficiently, offers choice of transport mode, and supports a vibrant economy. 


limits emissions and waste within the planet's ability to absorb them, minimizes consumption of non-renewable resources, limits consumption of renewable resources to the sustainable yield level, reuses and recycles its components, and minimizes the use of land and the production of noise.





� In this definition ‘action’ includes projects, policies and strategies


� ‘Include’ indicates that, for some actions, there may be more types of impact than the common ones listed above 
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