
Case Study 

Recycled Aggregates 
Tarmac National Contracting in partnership with Mouchel 
 
While the UK’s reserves of primary aggregates are 
unlikely to run out in the short to medium term, 
developing new quarries is a key problem due to 
increasingly stringent regulations and environmental 
controls, along with the cost of obtaining the planning 
permission. Aggregates are not economical to 
transport long distances, therefore lack of local 
availability of primary aggregates poses a potential 
supply risk to all businesses in the Aggregates sector. 
In addition, there is increasing pressure on developers 
to move towards more sustainable resourcing of 
construction material by reducing the consumption of 
primary aggregates. 
 
The Alternative 
Recycled aggregates are derived from reprocessing materials previously used in construction.  The 
risk to constant supply of aggregate can be mitigated by re-using aggregates held within 
construction materials. In 2009  Tarmac Ltd increased its capacity for high recycled content asphalt 
by investing in hot recycling drums capable of using 50% Recycled Asphalt Planings (RAP).  Tarmac, 
in partnership with Mouchel, supplied 2000 tonnes of 50% RAP surface course to a major M25 
resurfacing project. The project aims to resurface the motorway re-using as much of the existing 
surface course1 as possible.  Surface course materials are subject to high traffic stresses and 
environmental exposure, which has restricted the use of recycled material in this layer previously. 
Extensive laboratory testing was carried out to ensure that the new material met the performance 
and durability requirements that Tarmac usually applies to its conventional surface course 
materials. This scheme is a first and will promote further change in approach to road renewal in 
the UK among key competitors keen to stay abreast of potentially cost saving technologies2. 
 

 
 

Drivers 
Driven by increasing customer demand for sustainable products, aggregates companies are now 
competing in the field of sustainability in order to maintain their market share.  Because it is now 
widely recognised that reuse and recycling of aggregates in roads, buildings and other 
infrastructure has the most significant impact on long-term sustainability of aggregate resources, 
companies are keen to increase their use of recycled products.  An additional driver for increased 

                                                      
1 The surface course of a flexible pavement protects the underlying base course from traffic and water while also 
providing adequate tyre friction, generating minimal noise in urban areas, and giving suitable light reflectance for 
night-time driving.  Such surfaces are provided either by a bituminous film coated with stone 
2
 The ‘big 5’ in the aggregates sector comprise Tarmac, Hanson, Lafarge, CEMEX and Aggregate Industries. 

In successfully testing recycled aggregates for durability and performance in road surfacing, 
Tarmac and Mouchel have reduced their reliance on virgin aggregates  

and developed new products they can offer the highways construction market. 
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use of recycled materials is the reduction of embodied carbon used in extraction and processing of 
primary aggregates.  This can lead to significant long term cost savings. 
 
Benefits 
This is a landmark project, achieving the highest ever re-use of RAP in a surface course material on 
the national highway network. The project aligns with the Highways Agency’s Sustainable Action 
Plan which has been investigating how road construction can be more environmentally friendly by 
reducing operational carbon footprint while maintaining safety standards. In recent years 
aggregates companies have become increasingly aware of the customer specifications for 
environmentally friendly products.  The scheme has seen approximately 280 tonnes of the existing 
porous surface course recycled into the new road surface, achieving levels of 50% RAP into the 
new surface layer.  As well as reducing the use of primary aggregates and bitumen, this new focus 
will also cut the CO2 and energy costs associated with the extraction and transport of materials, 
and reduce waste to landfill and associated costs.  In addition, it will reduce demand for high-cost 
high Polished Stone Value (PSV) aggregate due to the recycling of in situ material.  High PSV 
aggregate typically costs 30% more than lower PSV aggregate due to its higher quality. In addition 
the high PSV aggregate can only be sourced from specific quarries, meaning additional savings can 
be realised on transportation costs.  



Case Study 

Lithium in the Automotive Sector 
Toyota 
 
Mobilised by an increasing demand for low carbon vehicles, the 
production of hybrid cars is set to show a sharp increase in 
coming years. Alkali metal lithium is a key component of hybrid 
battery packs. Manufacturers therefore need to ensure a 
continuous, reliable supply of this raw material. The 
predicament lies in the scarcity of lithium as a naturally 
occurring element. Risks associated with a secure supply of 
material therefore sit high on the agenda of automotive 
companies. 
 
A Solution  
In January 2010, Toyota subsidiary company Toyota Tsusho and Australian lithium mining 
company Orocobre Limited announced a Joint Venture to develop the Olaroz Argentine Lithium-
Potash project. Toyota Tsusho will own a 25% stake in the Orocobre project through provision of a 
Feasibility Study and Project Development funding. 

 
This is a very strategic development for both parties.  As the hybrid car market continues to grow, 
Toyota will have secured a continuous supply of lithium, while Olaroz bolster their expertise and 
understanding of supply requirements for large format lithium-ion automotive batteries.  
 

Drivers 
Toyota’s key drivers in involvement in the Olaroz Lithium-Potash project are reducing both the risk 
of dependence on other suppliers of lithium raw material and potential risk of interruption to 
supply.  Toyota’s interest in the Olaroz Lithium-Potash project stems from the desire to increase its 
exposure to reliable and diversified lithium supplies as global demand for lithium batteries in the 
automotive industry increases. 
 

Benefits 
Ownership of raw material suppliers and vertical integration of the lithium supply chain could 
result in significant benefits to Toyota’s market position with respect to cost differentiation in 
comparison to competitor supply prices, and other strategic issues such as securing a continuous 
and high quality supply. 
 
While lithium is not currently considered to be in short supply, by 2020 the demand for lithium 
may exceed the available supply as a result of the expansion of the automotive industry, and in 
particular the hybrid and electric vehicle markets.  As a result of this joint venture, Toyota Tsusho 
will now have a stronger footing in a reliable and diversified supply of the raw material whilst 
already commanding the manufacturing infrastructure, increasing the stability and market 
position as it expands its range of electric and hybrid vehicles.  From a financial perspective Toyota 
could gain twofold, not only in commanding a fluid supply chain but also in selling lithium to other 
hybrid or advanced battery makers.  

As the hybrid car market continues to grow, Toyota has secured lithium supply for 
battery packs through a joint venture with lithium mining company Orocobre. 
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  Palm Oil 
      

Palm oil is a one of the world’s most commonly 
used components, appearing in everyday items 
such as soaps and detergents, cosmetics, foods 
and biofuels. Now a highly sought after globally 
traded commodity, a huge growth in demand has 
led to the clearance of vast areas of primary 
rainforest for growth of palm plantations, 
particularly in South East Asian states such as 
Malaysia, Borneo, Indonesia and also South 
America.  
 
Sustainability and Resource Risks 
While palm oil itself is not at risk of shortage of supply, its growing popularity for use in consumer 
processes and goods has resulted in increased publicity from NGOs regarding the environmental 
impacts associated with its production. Very public campaigns initiated by NGOs have aimed to 
raise awareness amongst consumers, and pressurise retailers into verifying sustainable sources. 
This increased publicity has projected palm oil related CSR campaigns to the top of company 
agendas in order to mitigate reputational risk and brand damage associated with unsustainable 
supplies.  
 
Due to increased stakeholder pressure for detailed information about how companies are meeting 
acceptable standards, corporate decisions and standards must be agreed in order to reduce 
reputational risk to business.  Bad publicity travels fast through communication channels, which are 
often out of an organisation’s control.  To this end it has become vital for the major players in the 
palm oil supply chain to source their materials ethically and sustainably1, with some organisations 
making commitments, for example to use only certified sustainable palm oil by 20152.  
Demonstration of these types of proactive supply agreements by the major users will be key in 
maintaining and securing strong market positions in both the short and long term future. 
 
Solutions 
Organisations that rely on palm oil have acted to deal with the potential business risks – for 
example to reputation – associated with the use of unsustainable palm oil.  There has been some 
research into replacements for palm oil and various organisations including Lush UK have been 
making their soaps by combining sunflower oil, rapeseed oil and coconut oil with sodium hydroxide 
and water3. In September 2008, Lush manufacturing facilities in North America, Croatia, Japan and 
Australia also made the switch to the new base. 

                                                      
1
 Indonesian based supplier Sinar Mas has been the target of recent media scrutiny. The case has resulted in many 

major organisations pulling out of supply agreements with Sinar Mas.   
http://www.ft.com/cms/s/0/92b469aa-b72f-11df-839a-00144feabdc0.html 
2
 Nestlé has announced its commitment to using only Certified Sustainable Palm Oil (CSPO) by 2015. 

http://www.nestle.com/MediaCenter/NewsandFeatures/AllNewsFeatures/Nestle_commits_to_using+certified_sustain
able_palm_oil_by_2015.htm 
3
 The first Lush soap to be made with this new formula was called “Greenwash” and was launched as part of the Lush 

Christmas 2007 range sold through Lush stores and mail order.  The product was successful, and Lush has now switched 
all of its UK soap production to this new palm-free base, thereby reducing its annual palm oil use by approximately 
250,000 kilograms http://info.lush.co.uk/palmoil 

http://www.ft.com/cms/s/0/92b469aa-b72f-11df-839a-00144feabdc0.html
http://www.nestle.com/MediaCenter/NewsandFeatures/AllNewsFeatures/Nestle_commits_to_using+certified_sustainable_palm_oil_by_2015.htm
http://www.nestle.com/MediaCenter/NewsandFeatures/AllNewsFeatures/Nestle_commits_to_using+certified_sustainable_palm_oil_by_2015.htm
http://info.lush.co.uk/palmoil
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Although alternatives to palm oil now exist, they are not possible for all uses4.  However an 
alternative would be valuable in case of interruption to supply.  Palm oil as a material is high 
yielding and flexible in use, and the majority of users support its continued use providing it is 
sourced sustainably. Therefore in the short term palm oil users must be pro-active in working 
towards securing a 100% sustainable supply.  
 
The Roundtable on Sustainable Palm Oil (RSPO) was formed in 2004 in response to the urgent and 
pressing global call for sustainably produced palm oil by NGOs, businesses and other stakeholders.  
Its objective is to promote the growth and use of sustainable oil palm products through endorsing 
credible global standards and engagement of stakeholders.  RSPO is a not-for-profit association that 
unites stakeholders from across the supply chain.  Forty per cent of palm oil suppliers are now 
members of RSPO and it hopes all of them will eventually join. 
 
Industry has been pro-active and made progress in establishing systems that allow the use of 
certified sustainable palm oil to be demonstrated.  Different forms of traceability are available to 
organisations to demonstrate their supply of sustainable products.  At the highest level, the product 
is 100% isolated throughout the supply chain. This is not currently feasible, but is something 
industry is working towards.  Other methods include mass balance, segregation and book and claim 
systems5. Using product identification codes these tracing techniques are able to verify that a 
purchased batch of palm oil has been sourced sustainably.  Evidence of this can be held by the 
buyer and produced under any level of scrutiny from NGOs or audits. 
 
The two organisations currently endorsed by RSPO are ‘Green Palm’ and ‘UTZ’, both of which have 
certified schemes for the sustainable supply of palm oil to businesses.  They work on the underlying 
principle that if incentives are provided for producers to use sustainable production practices they 
will continue to do so, and it will encourage their competitors to follow.  UTZ CERTIFIED6 is currently 
managing a traceability system for RSPO-certified sustainable palm oil for the Mass Balance and 
Segregation models. Green Palm7 operates a book and claim system endorsed by RSPO, which can 
be used to support sustainable palm oil production.  
 
Benefits 
Driving improvements in traceability systems is a growing requirement for making mainstream 
commodity supply chains more transparent and mobilising sectors towards more sustainable 
practices.  The drive for 100% sustainability has arisen through negative publicity of unsustainable 
use, and the reputational risks to business if organisations are not able to demonstrate a high level 
of transparency.  All major consumers increasingly aim to deal with certified sustainable palm oil by 
only sourcing through traceable supply chains and therefore addressing their resource risks. This 
trend towards an increasingly sustainable industry will not only mitigate risk to buyers, but will also 
result in ethically responsible suppliers dominating the supply market. Eventually sustainable 
suppliers will hold 100% of market share and the product will be 100% sustainable. The industry is 

                                                      
4
 Colgate has previously sought to identify an alternative to palm oil, either organic or synthetic, however has been 

unable to identify a viable substitute. Therefore, its continuing commitment is to work with those who seek to develop 
sustainable palm oil supplies. 
http://www.colgate.com/app/Colgate/US/Corp/LivingOurValues/Sustainability/RespectForPeople/RespectForConsume
rs/RecognizingConsumerConcerns.cvsp 
5
 Further details available from:  

http://www.rspo.org/sites/default/files/RSPO-Supply%20Chain%20CertificationSystems%20-5Nov2009_0.pdf 
6
 http://www.utzcertified.org/index.php?pageID=225 

7
 http://www.greenpalm.org/ 

http://www.colgate.com/app/Colgate/US/Corp/LivingOurValues/Sustainability/RespectForPeople/RespectForConsumers/RecognizingConsumerConcerns.cvsp
http://www.colgate.com/app/Colgate/US/Corp/LivingOurValues/Sustainability/RespectForPeople/RespectForConsumers/RecognizingConsumerConcerns.cvsp
http://www.rspo.org/sites/default/files/RSPO-Supply%20Chain%20CertificationSystems%20-5Nov2009_0.pdf
http://www.utzcertified.org/index.php?pageID=225
http://www.greenpalm.org/
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continuously looking to improve and develop the methods used to demonstrate certified 
sustainable palm oil, with the ultimate aim an ‘identity preserved’ method.  



Case Study 

MMA Manufacture Innovation 
‘Alpha’ Technology, Lucite International 
 
Manufacturers need to be sure that the supply of raw 
materials will not disrupt their business.  A significant risk 
may be presented when relying on raw materials that are 
only produced in small quantities, are by-products of 
another independent process, or may only be obtained 
from a single supplier in a politically unstable region of 
the world.  

  
Methyl methacrylate (MMA) can be polymerised to form 
acrylic sheeting with safety glazing, coloured lighting and 
resin/paint applications. MMA is conventionally manufactured from acetone, hydrogen cyanide 
and isobutylene, which are by-products of other chemical processes. The availability of feedstock 
for MMA manufacture is therefore dependent on the production of other chemicals. 
 
The Drivers 
Increasing environmental legislation had forced Lucite International to incorporate a sulphuric acid 
recovery plant at its Billingham MMA manufacturing facility, increasing the capital expenditure 
required for its conventional process. Lucite International also recognised the business risks 
associated with its dependence on particular feedstock materials, where external influences were 
dictating availability and cost.  For example, depending on market conditions, an increasing 
number of phenol manufacturers were recycling acetone (a by-product of phenol production), 
thus creating a potential risk to availability and variability of price. 

 
The Solution 
Lucite International piloted and developed the innovative Alpha process – a simple, two-stage, 
high-yield patented chemical process using readily available commodity feedstocks ethylene, 
methanol and carbon monoxide.  The Alpha process removes the need to handle highly toxic 
hydrogen cyanide and disposing of large amounts of ammonium bisulfate by-product.  It produces 
benign waste products – water, which is readily bio treatable and heavy esters, which are fuelled 
to raise steam – so it is non-hazardous and significantly more environmentally friendly than the 
traditional manufacturing processes.  The Alpha process is also more cost-effective than previous 
technology, operating in mild conditions, giving higher process yields and requiring low 
maintenance costs.   
 
Benefits 
The Alpha process has reduced the dependence of the MMA industry on acetone, hydrocyanic 
acid and isobutylene.  The Alpha process is higher yielding and more cost-effective than 
conventional technology.  Alpha has given Lucite International more flexibility with regards 
production – cost-efficient manufacture is no longer subject to the cost fluctuations and 
availability of acetone, and process effluent no longer causes compliance issues that were 
previously incurring additional cost. 

The innovative Alpha process has helped Lucite International mitigate resource risks of 
feedstock availability and price fluctuations while also enabling greater process efficiency. 


