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	Q 1
	Question
	Marks

	
	What does the concept of Sustainable Consumption and Production (SCP) mean? 

Discuss, with appropriate examples, how current business models can be adapted to consider SCP as a central principle. 
Solution:

SCP – use of services & related products, responding to basic needs and bringing better quality of life, whilst minimising the use of natural resources, toxic materials and waste over the life cycle of the service / product so as not to jeopardise the needs of future generations.  This is an official definition; anything that mentions these key facts will suffice.
Students should then make reference to the WEF model on how to change from the current norm, to realising a new SCP-related norm.  Consumers become the driving force, consumption becomes circular rather than linear, collaboration is key, core business practices become sustainable and policy frameworks support SC.  In order for businesses to consider changing, there needs to be an understanding of current practices, to then rebuilding the business with sustainability at its core, trailing new business models and looking as demonstrable models to see what is possible, to then integrating sustainability into new value chains before then having a new norm.
	(10 marks)
(40 marks)



	Q 2
	Question
	Marks

	
	The proof of any Sustainable Development Indicator scheme in in the indicators it produces and the societal behaviour they help to improve.

Using appropriate examples, including pressures and responses, examine the statement above.
Solution: 
SD indicators:

· National in scope

· Relevant to assessing SD progress

· Understandable, clear, and unambiguous, to the extent possible;

· Within the capabilities of national governments to develop;

· Conceptually sound;

· Limited in number, but remaining open-ended and adaptable to future needs;

· Broad in coverage of Agenda 21 and all aspects of sustainable development;

· Representative of an international consensus to the extent possible; and dependent on cost effective data of known quality.

SD indicators are dependent upon time and spatial elements of the system they are trying to measure.

They are developed in relation to the variable of the system they are trying to measure:

Students can discuss state and driving force / pressure indicators as well as response indicators.  There should be reference made to the differing systems developed e.g. pressure-state-response (how this works, the way the differing aspects interact) and driving force-pressure-state-impact-response models.  Students can make reference to the development of SD indicators from Rio (through Agenda 21), and how these have developed over time, especially making reference to further developments of global indicators (MDG and SDG).  Reference can also be made to indicators within the UK, and developments in Wales with reference to the Well-being of Future Generations Act.

	 (50 marks)


	Q3
	Question
	Marks

	
	Congestion in our cities poses a significant burden on our economy, environment and society in general. Consider the case for congestion charging.  Discuss how successful road pricing been in London (Congestion Charging) and determine whether there is a strong case for it to be rolled out in every large city in the UK? 



Solution:
Students must firstly provide some transport stats regarding congestion and the cost to society from a sustainability perspective – economic cost (£4.3 bn pa) and as  the UK continues facing times of austerity and high unemployment,  efficient movement of people and commerce across the road networks is essential to fostering a healthy, vibrant economy,. Social costs – health & pollution, accidents, noise & effects on house prices, roads bisected – breaks up community. Negative aspects paid for by in all society irrespective of whether we all have cars or not! 

The Congestion Charge has been effective in reducing traffic levels (now a quarter cf a decade ago) and allowed investment in improving transport in London. £11.50 between operational hours of 7am-6pm, Monday to Friday).There has been a six per cent increase in bus passengers during charging hours and  by law, all net revenue raised by the charge (£1.2bn reinvested to-date) has to be invested in improving transport in London. Road works and infrastructure upgrades can increase congestion but this would be much worse without the charge. 

In other cities, congestion charging can be flexible according to a city’s needs. Students were given a case study of Stockholm in class, Inspired by the success of London’s congestion charge, and with a desire to more evenly distribute the flow of traffic entering its city centre, Stockholm introduced its own congestion pricing system in 2006. Stockholm’s aims were different. Rather than keeping people out, the Swedish capital was more interested in evenly distributing the flow of traffic entering its city centre. In order to achieve this goal, Stockholm introduced a variable pricing system.

Both cities (London and Stockholm) have green car, motor cycle and taxi exemptions and both been successful. Public transport has seen a 4.5% increase in ridership, traffic is down by 18%, and waiting time to enter the city centre during peak hours has been reduced by 50%. There have also been environmental and economic benefits. Carbon emissions have dropped by 14-18%, ownership of tax-exempt environmentally sustainable vehicles has almost tripled, and retailers have seen a 6% increase in business (Stockholm case study).

As cities worldwide continue to deliberate their own congestion pricing systems, Stockholm’s attitude could be a good one to mirror. Work out how you want to change traffic flow, and implement a congestion pricing system tailored to local geography and culture. Delhi, Singapore, Oslo are other cities operating congestion charging. In UK, while the electorate rejected it in Manchester, Durham and Edinburgh do and other cities such as Bristol are currently undertaking pilot studies. Congestion is growing within the UK’s cities. A survey by DfT of English urban areas shows that since 1999/2000 average traffic speeds have been falling – both during peak and during off-peak hours:

• In Greater Manchester peak traffic speeds have fallen by 17.7% between 1999/00 and 2006; in Bristol they have fallen by 15.8% over the same time period1, and in London the level of congestion2 during 2007 was effectively as high as it was in 2002 – despite the introduction of congestion charging. Data from the Scottish Government shows that the situation in Edinburgh and Glasgow is similar – with traffic on trunk as well as local authority roads growing steadily since 1964.  In Northern Ireland, Belfast also suffers increasing traffic congestion.

Students need to use information such as this to construct a well-balanced argument in favour, or otherwise, of rolling out congestion charging to the UK’s major cities.


	(50 marks)

	Q 4
	Question 
	Marks

	
	Water conservation is considered a priority.

(i)
Identify the major causes of water wastage and inefficiencies in buildings and agriculture, given that in some areas, 75% of water demand is for irrigation.






(ii)
Evaluate the water efficiency techniques that could be utilised in both the domestic setting and the agricultural industry. 











Solution:

Population increase = demand for food production increasing. Demand for water doubling every 21 years. Uneven distribution – gap in local capability (science, education, political) and a failure to put enabling systems in place.  (5)

Water challenges:

•
Water scarcity in some countries – climate change pressures

•
Over - abstraction and depletion of aquifers

•
Unsustainable use by agriculture and industry

•
Managing land to reduce water loss

•
High water losses in old infrastructure – 32% in UK (EWP, 2017)

•
Pollution threats and inadequate implementation of legislation

•
Low consumer awareness and ineffective water pricing policies

•
Regional differences in demand for water. In EU, 31% for energy, 32% for     agriculture, 24% domestic and 13% for industry.  % in developing world 

•
Toilets are by far the main source of water use in the home, accounting for nearly 30 percent of residential indoor water consumption. Toilets also happen to be a major source of wasted water due to leaks and inefficiency.

•
Lack of grey material technologies incorporated as standard – rainwater capture etc.

•
Inefficient shower heads and appliances.

•
Landscaping and irrigation/sprinkler systems 

•
Consumer demand – lack of education where water scarcity is not yet an issue. Etc. etc.

Technologies and water conservation programmes

Water saving potential:

•
Domestic - up to 50% by leakage reduction and conservation – grey water technologies, metering, continuous pressurisation. Code for sustainable homes. Energy saving trust. Mulching & good garden management. Dual flush, appliance efficiency ; shower & heading systems (flow rate) and water efficient or spray taps

•
Agriculture - 10 – 30% by improving irrigation practices; approx 50% by more drought-resistant crops and 10% from reuse of treated sewage effluent; agroforestry; vertical farming – water recycling. Appropriate irrigation scheduling, techniques & choice of plants most appropriate solutions. Improving irrigation practices alone can • Reduce water and pumping costs; • Reduce costs for fertilizers; and other agricultural chemicals; • Maintain a higher soil quality; • Increase crop yields − by as much as 100%.

•
Industry -  15 - 90% by improved technologies. Nanotechnology, desalinisation. Membrane technologies, UV 

•
Tourism - - 80-90% by new technologies/appliances;  up to 70% by improved water management for golf courses and sporting areas 

•
Sustainable Water Stewardship & Water Framework Directive
	(25 marks)

(25 marks)

(25)

(25)




Q2 - Begins with a clear outline of an indicator, and then some narrative on how these can be developed to ensure efficacy.  Well done for covering the national scope, although you could also cover the issues of clear and unambiguous, lending themselves to measurement of SD progress, limited in number yet open-ended to adapt in the future and linked to Agenda 21 (inferred).  You cover the PSR model well - could also have mentioned the DPSIR model in the examples provided.  The examples are clear and link back to the PSR model, so well done there.  For full marks, there should be some reference to global indicators (e.g. MDGs / SDGs) and positives / challenges of these.  35 marks
Q4a - A strong answer covering most salient points. Some areas such as the inefficiencies of old building stock and importantly lack of awareness in some parts of the world need further expansion. We in the UK rarely see the need to be frugal with our drinking water and so many are not aware just how much water they use or waste each day. People will more often than not conserved what they value. As pointed out, the case is very different in developing nations. 18 marks

Q4b - A thorough and well considered answer. Both the domestic and agricultural sectors are reviewed in terms of more sustainable options. The answer might have been quantified through some additional stats to give it added impetus. There is lots of research which will tells us about how much water is capable of being recycled (Code for Sustainable Homes for instance). It might also have been useful to discuss Vertical farming. Some of the technologies there are certainly appropriate for any water conservation strategy.  20 marks
