
Annexe A: Resource prioritisation matrix scoring methodology  

 

1.1 Introduction 

The long list of resources at risk were reduced to a subset of twelve priority resources.  This was 

achieved using the matrix approach and criteria that were adopted in the Defra study. 

 

The criteria that were adopted were as follows: 

• Resource criteria: 

o Annual global consumption: tonnes and growth into the future 

o Annual UK consumption: the fraction of global consumption and growth 

o Availability of alternative resources: substitutes that might take pressure off resource 

reserves 

• Supply criteria: 

o Scarcity: whether of virgin or recycled material 

o Supply distribution: from one region or several? 

o Extent of geopolitical influences: whether trade restriction type or political instability 

• Demand criteria: 

o Technology change: is this likely to drive greater consumption of the resource – or 

possibly less? 

o Public attitude: is this likely to drive consumption of the resource or suppress it? 

 

The response to each criterion was configured to have three possible outcomes:  high, medium or 

low.  When applied to each resource in turn, the criteria set would enable an overall assessment for 

each resource to be determined based on the number of high, medium and low responses for that 

resource.  From this a prioritised list of resources could be identified. This approach, the criteria and 

the method of scoring were retained from the Defra work. 

 

1.2 Scoring Methodology 

In general the criteria were scored as follows: 

 

• High – 3 point 

• Medium – 2 points 

• Low  - 1 point 

• No information – 1 point 

 

As with the Defra study Production/Consumption were considered in conjunction with 

availability/scarcity. This was undertaken as the risk to business may not necessarily exist just 

because a lot or a little of a certain resource is used. As such a combined score was obtained from 

the Scarcity and Global Consumption/production criteria as detailed below: 

 

Scarcity 

  H M L 



H H H M 

Global 

consumption/production M H M L 

L M M L 

 

The rationale for this revised scoring system is to award higher points to those resources that are 

both limited in availability and have a high global consumption rate, as this scenario would suggest a 

higher risk than limited availability and low consumption. 

 

The individual scores for scarcity and global consumption/production are used to provide a 

combined rating. To avoid duplication resources were not assessed against the individual global 

consumption/production criteria. In addition the UK/ Scotland consumption/production score was 

also removed from the final scoring a) to remove the potential issue of bias towards resources used 

in high amounts and b) because we did not want to score a resource high if its use over time is in 

decline.   

 

As with the Defra work all criteria had similar weighting. The importance of different factors 

affecting resource risk is addressed t through the direct consultation with stakeholders in Task 4. The 

questionnaire includes specific questions relating to the types of factors that stakeholders have 

experienced or they anticipate may become an issue in the future. 

 

The scoring for water reflects the scope as agreed and detailed in section 2 above. Focussing on the 

UK consumption means that supply is automatically dominated by one country and the supply is as 

established within the UK water industry, therefore in order to avoid a scoring bias due to the 

limitations introduced by the agreed scope the supply distribution and supply domination criteria 

have been scored as 1. This point was raised with the steering group who accepted the rationale and 

end result.  

 

The completed matrix (Appendix B) indicated that in general at least some information could be 

found for the majority of resources against the various criteria. The exceptions were some of the 

biotic resources, for example algae and coral, where very limited information was found.  

 

From a criteria perspective the main criterion lacking information was in relation to geopolitical 

issues.  The interpretation of political instability is a complex issue and it can be difficult to assess 

whether geo-political issues either exist or have the potential to develop.  Therefore scores of 

medium and high were only awarded where there was a very clear indication from the literature 

that issues exist, have existed in the past or have the potential to develop. 

 

Clear information regarding geo-political issues was limited in the literature reviewed. For the28 

resources listed in the matrix, no information was found for 17. This is addressed through the use of 

the supply domination criterion. This was scored on the rationale that where a few countries control 

the supply of a resource then this would pose more of a risk than if the resource supply is spread 

more evenly across a number of different countries. 



 

There are two criteria relating to the number of suppliers: supply distribution and supply 

domination. To avoid double counting and increased bias in the prioritisation exercise, the supply 

distribution criteria was scored as either medium or low.   

 

For the purposes of the prioritised list, land and marine aggregates were combined into a single 

resource category as the two resources are used for the same end uses and by the same key 

stakeholders. 

 

Details of how each criterion were scored in relation the high, medium and low are reproduced from 

the Defra work and presented below.  

 

The scoring of high, medium and low for each of the criteria was assessed based on the range of 

information in relation to the different criteria across the various resources. The format of the 

information available for each of the criteria also influenced how the criteria were scored. 

 

1. Combined Consumption/Production and Scarcity/Availability  

The individual score for global production/consumption was based on tonnage figures (X). The 

assessment was made against the following: 

 

• High:  10mt < X 

• Medium:  1mt < X < 10mt 

• Low: <1mt 
 

The individual score for scarcity was based on the number of years remaining of a given resource (X). 

The time frames chosen are based on a 'generation concept' whereby the interpretation of 

‘sustainability’ is to leave the environment in a no worse a state for the next generation as the present 

generation found it. The generation time frame has been taken as 40 years. The assessment was 

made against the following: 

 

• High: <40 years 

• Medium:  40 < X < 80 years 

• Low: 80 years < X 
 

So, for example a resource with low scarcity risk has an abundance of greater than 2 generations (80 

years) at present consumption levels.  

  

In order to provide a link in the scoring between global production/consumption and scarcity the 

following matrix was applied: 

 

Scarcity 

  H M L 

H H H M 

Global 

consumption/production M H M L 



L M M L 

 

Only the combined score has been included in the assessment. 

 

2. Availability of Alternatives 

This criterion considers whether alternatives for a given resource are available or not. 

 

• High: No alternatives available 

• Medium: Limited alternatives or potential alternative not fully developed as yet 

• Low: Yes alternatives available 
 

3. Supply Distribution 

This criterion considers the distribution of supply for a particular resource in terms of the numbers of 

countries that supply the global market. As discussed above only medium and low scores have been 

awarded. 

 

• Medium: Less than four 

• Low: Greater than or equal to four 
 

4. Supply Domination 

This criterion considers whether the supply is dominated by a number of key countries. Each resource 

was assessed against the following: 

 

• High: dominated (50%+) by one or two countries  

• Medium: dominated (50%+) by three or four countries 

• Low: No overall domination 
 

5. Extent of Geopolitical Influences 

Where there is a clear indication in the literature that geo-political issues are present, the following 

scoring has been used: 

 

• High – yes, geo-political issues exist 

• Medium - potential issues on horizon 

• Low – No geo-political issues exist 
 

6. Press Coverage 

The purpose of assessing press coverage it to provide some indication of the media interest in 

specific resources as this may serve to affect business awareness and risk, as well as public 

perceptions, which may then influence demand.  

 

The criterion is used as a surrogate for wider of knowledge of a risk. The rational being that if a 
resource has not been reported often, then it suggests that it isn’t a major issue. If it has been, then it 
suggests the risks are important and noteworthy of reporting in the press.  
 
In order to assess press coverage an assessment of articles in relation to the different resources was 

made. The BBC website was used to assess this as it provided a single source allowing consistency 

in terms of the search engine used and timescales assessed. We also considered the BBC to provide 

accurate reporting without bias. 



 

The stories identified   were assessed to ensure they were relevant in relation to resource scarcity 

and business use.   This research was undertaken by a single member of the project team to ensure 

that a consistent approach was used whether to include an article or not. 

 

The number of articles from January 2007 to March 2010 (three and quarter years) were totalled and 

divided by 3.25 to provide an average number of stories per year. This average figure was then 

assessed against the following to assign a high, medium or low score. 

 

• High:  >5 

• Medium: 1< x <5 

• Low: <1 
 

7. Price Fluctuation 

A criterion has been included on price fluctuation to provide an indication of the market stability for the 

different resources.  Price can have a major impact on supply and demand. 

 

Data on price is variable and often in different formats/units or covering different periods of time, 

making direct comparisons difficult. Where available the variation between the maximum and 

minimum prices for the period 2005-2010 has been used. Where this is unavailable other price 

information has been included in the matrix as available from the literature reviewed. 

 

• High: 300% + fluctuation 

• Medium: 200-299% fluctuation 

• Low: Less than 200% fluctuation 
 

1.3 Prioritised Resources Identified 

Appropriate literature from the Defra work was revisited to ensure that Scotland specific details were 

included and highlighted within the matrix. In addition information on recycling was sought to identify 

the potential for recovery of materials. The level of available detailed Scotland specific information 

was limited and was found to have limited effect on the scoring. 

 

Recovery and recycling were not included in the scoring matrix. 

 

Full details of the scoring and the sensitivity analysis are provided in the matrix spreadsheet in 

Appendix 1. An outline of the information included in the matrix is as follows: 

 

• Detailed matrix 

• Scoring of high, medium and low categories 

• Matrix summary of the scores using agreed method 
 

From the analysis against the finalised criteria outlined above, the following twelve resources were 

identified as priorities for this study:  

 

1. Aggregates (Land & Marine) 

2. Phosphorus 

3. Rare Earth Elements 

4. Lithium 

5. Cobalt 

6. Fish 



7. Timber 

8. Indium 

9. Lead  

10. Palm Oil 

11. Tin 

12. Copper 

 

This list of resources was agreed with the SNIFFER TAG and was the focus of the subsequent tasks. 

 

 



Annex C: Literature Review – Resource Information 
 
 
Aggregates: 
 
Topic / 
Headings 

Key points 

Geographic 
availability and 
reserves 
 

96% of UK consumption comes from UK supply.
1
 

 
There has been a decline in aggregate reserves. In the UK it is suggested that there 
are 40 years worth of crushed rock available and 10 years worth of sands and 
gravel.

2
 

 
Key use 
 

Aggregates are the most commonly extracted and used materials in the 
construction industry in the UK.  Production of aggregates contributes £1 billion to 
the UK economy and provides essential raw materials to the construction industry 
which itself makes a gross value added contribution of more than £50 billion per 
annum – 7.5 % of the UK economy.

3
 

 
Demand trends 
and drivers 
 

The demand for aggregates will continue to increase in the coming decades. The 
Government has set targets to provide three million more homes in England alone 
by 2020, which will include more affordable homes to rent or buy.

4
 Alongside this, 

infrastructure development and improvements will also be required. The 
government also plans to invest up to £6bn in major improvements to the strategic 
national road network.

5
 Further projects for energy developments and coastal 

defence against climate change will all contribute to rising consumption. In the short 
term these plans may be affected by the government spending review. 
 
Increased transport costs will impact on demand for aggregates. Regional 
differences in supply across the UK mean that high demand areas such as London 
and the South East often have to have aggregates shipped in from the rest of the 
UK and Norway. The British Aggregates Association (BAA) has warned that rising 
oil prices will add to a raft of cost increases that are having an adverse impact on 
the competitiveness of the UK aggregates industry. The overall effect is increased 
risk of competition from overseas suppliers such as Norwegian Aggregates.

6
 

 
Supply trends 
and drivers 

In the coming decades the UK will need to continue to support the needs of the 
economy through extending and renewing housing stock, electricity generation 
capacity, infrastructure and coastal defence. Therefore a substantial, as well as 
steady, supply of aggregates will be needed.  A prudent expectation is that the 
requirement will be in the range of 210 - 220 million tonnes per annum.

7
  

 
There has been a decline in aggregate reserves in the UK. It is suggested that there 
are 40 years worth of crushed rock available and 10 years worth of sands and 
gravel. To meet the demand of aggregates in the UK it is likely that marine 
aggregates will make a significant contribution in the medium term. This will be 
aided by the Bill on marine spatial planning. Around 5% of UK demand will continue 
to come from abroad, particularly Norway.

8
 

 
96% of UK consumption comes from UK supply. Sand and gravels are usually 
distributed within a 25 mile radius. Crushed hard rock is not generally available in 
the South East and London and is in short supply in the North West. Therefore, in 
past years regions with surplus resources have supplied to regions with shortages. 

                                                      
1
 Aggregates Supply In England, Issues for planning, 2007, British Geological Survey 

2
 Environmental concept limits, 2007, Defra.   

3
 Aggregates Supply In England, Issues for planning, 2007, British Geological Survey 

4
: http://www.communities.gov.uk/housing/about/ 

5
 http://www.dft.gov.uk/about/strategy/infrastructuredecisions/ 

6
 http://www.british-aggregates.com/news/doc24.pdf 

7
 Aggregates Supply In England, Issues for planning, 2007, British Geological Survey 

8
 Digging the backyard: Mining and Quarrying in the UK and their impact on future, 2009, British Geological Society 



However, transport and staffing costs are now making international imports more 
economically viable for construction companies.

9
  

 
Soaring oil prices will add to a raft of cost increases that are having an adverse 
impact on the competitiveness of the UK aggregates industry, the British 
Aggregates Association (BAA) has warned. Suggestions that it is not just fuel costs 
that are inhibiting business but also transport issues such as traffic jams, working 
time directives and the aggregates levy (see ‘Other – Policy’ below). 

10
 

 
Geopolitical 
influences and 
national/internat
ional controls 
 

There are large regional differences and issues in supply and demand of 
aggregates, with short supply and high demand in London and SE regions.  Supply 
issues now and going forward include gaining planning permission to excavate 
reserves that are in national parks, areas of outstanding natural beauty and other 
areas with planning constraints.  Of the 102 quarries that are currently active, only 
53 of these will still remain in production by 2020, and only 40 of the 53 will be 
permitted to operate up to 2042, due to statutory end dates set in 1984.

11
 

 
To meet the demand of aggregates in the UK it is likely that marine aggregates will 
make a significant contribution in the medium term.  As noted above, this will be 
aided by the Bill on marine spatial planning.  Around 5% of UK demand will continue 
to come from abroad, particularly Norway.

12
 

 
Although particularly pertinent for internationally-sourced mineral resources, the 
geopolitical context may also affect resources sourced from indigenous supplies. In 
the UK, aggregate minerals such as sand, gravel and crushed rock are not 
physically scarce, but there is considerable concern regarding security of domestic 
supply due to the local geopolitical context. While there is no danger of physically 
running out of such resources, competition for land (frequently with environmental 
designations, such as National Parks) and negative public perceptions towards 
mineral development have made it increasingly difficult for companies to secure 
permits to exploit these resources. In England between 1995 and 2005 reserves of 
(land-won) sand and gravel, which are critical to the construction industry, declined 
by one-third, largely as a result of planning restrictions (BGS, 2007a).  
 
 

Alternatives 
 

Use of recycled materials and industrial and mineral waste in the construction 
industry will augment supplies going forward. 

13
  As an example, when a superstore 

was recently revamped in the West Midlands, 99% of site waste was reused.
14

 
 

Other - Policy Due to the complex and expensive planning process for companies to gain 
permission to quarry, production has become more concentrated in a smaller 
number of firms as a result of mergers and acquisitions.  This has led to concerns 
that firms with enhanced market power act in ways detrimental to consumers. 

15
 

The Bill on marine spatial planning may promote extraction of marine aggregates.
16

 
Environmental and consumer pressures will also affect trends in increased use of 
recycled aggregates where there is pressure to have higher percentage recycled 
materials in new builds. This is also aided by buildings legislation.

17
 

 
The aggregates levy is a tax on sand, gravel and rock that is dug from the ground or 
dredged from the sea in UK waters. The tax addresses the environmental damage 
caused by business activities in the form of noise, dust and loss of biodiversity.  
Quarry operators must pay a tax of £2 per tonne of sand, gravel or rock (£2.10 from 
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1 April 2011). If importing these materials, the tax must be paid once they are used 
commercially.

18
 

 
The British Aggregates Association states; “It is becoming clear that one of the most 
serious side-effects of Aggregate Tax will be the destruction of a substantial part of 
the UK quarry industry. Construction aggregate is already being imported on a 
regular basis from Norway, France and Republic of Ireland due to various factors.  
 

• All the major UK conurbations, with the exception of Birmingham, are 
readily supplied by sea, which is by far the cheapest form of transport 
available.  
 

• UK quarries are mostly located in rural areas some distance from the major 
markets meaning that the price of their products is artificially inflated by the 
ever increasing cost of road and rail delivery.  
 

• The emergence of extremely cost effective large coastal quarries, often 
referred to as super-quarries.”

19
 

 
SUMMARY: 
 

A limited availability of aggregates supplies in the short and long term, coupled with 
increasing costs due to transport issues and policy, mean that there is a risk to UK 
businesses particularly production/supply companies. Impacts will also be felt by 
construction companies and costs may go through the supply chain to the end user. 
Suggestions that some of the larger companies are conglomerating may mean that 
smaller businesses that cannot compete are affected. Policy constraints for 
excavation and increased costs to the user imply that imports from other countries 
are currently more economically attractive for construction companies.  
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Cobalt: 
 

Topic / 
Headings 

Key points 

Geographic 
availability and 
reserves 
 

 
Approximately 30 minerals contain significant amounts of cobalt, with over 100 
more containing minor amounts. However, most of these minerals are rare and only 
a small number are commercially exploited.  
 
Identified world cobalt resources are about 15 million tonnes.

20
 The vast majority of 

these resources are in nickel-bearing laterite deposits, with most of the rest 
occurring in nickel-copper sulphide deposits in Australia, Canada, Cuba and Russia, 
and in the sedimentary copper deposits of the Dominican Republic of Congo (DRC) 
and Zambia. The DRC has the single largest reserves of cobalt amounting to 
approximately 49% of global cobalt reserves, while Australia has approximately 
20% of global reserves and Cuba a further 14%.  In addition, as much as 1 billion 
tons of hypothetical and speculative cobalt resources may exist in manganese 
nodules and crusts on the ocean floor.

21
 Exploitation of these is not economically 

viable with the currently available technology and economic conditions. 
 
Most primary cobalt is currently produced as a by-product or as a co-product of 
smelting and refining of copper or nickel sulphide concentrates. Until recently, the 
supply of cobalt was more closely associated with extraction related to the nickel 
industry, rather than copper. In 2008, more than 60% of refined cobalt was 
produced as a by-product of the nickel industry (compared to approximately 48% in 
1998), while refined cobalt production arising from the copper industry was only 
about 10% (compared to approximately 30% in 1998). With recent significant 
investments in Zambian and Congoan copper projects, this trend is now reversing 
towards a greater proportion arising from copper operations. 
 
The remaining refined cobalt production arises from producers of primary cobalt and 
producers using ores and concentrates (mainly from the DRC) to produce refined 
cobalt intermediates.  
 
Cobalt-bearing ore deposits do exist in the UK (e.g. south-west England, Cheshire, 
the Central Wales Orefield and Perthshire) and have been exploited on a small 
scale historically,

22
 but there are currently no. commercially viable deposits in the 

UK. 
 

Key use 
 

Cobalt is an important strategic metal, with diverse industrial and military 
applications.  Cobalt metal is used for making high-performance alloys for aero-
engine producers, turbine producers and other manufacturers and in the cemented 
carbide, magnet and special steel industries.  The Iron and Steel Statistics Bureau 
noted that 20 tonnes is used annually in the UK by the steel industry.

23
  Cobalt 

chemicals are used chiefly by glass and ceramic manufacturers.  Cobalt is also 
used in the production of rechargeable batteries for use in portable electronic 
equipment, such as mobile telephones and laptop computers, and powerful lithium-
ion (LiMH) batteries used in electric or hybrid cars.  Other uses include corrosion 
and wear-resistant alloys, high-speed steels, magnetic materials and catalysts.   
 

Demand 
 

The UK is one of the largest consumers of cobalt metal as it is home to a major 
aero-engine manufacturer.  The total apparent UK consumption of cobalt ranged 
between 1,100 tonnes and 2,900 tonnes per year during the period 2003 to 2007, 
equivalent to nearly 5% of total world mine output in 2007.

24
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 The global economic crisis and associated down turn in air travel and commercial 
aviation production has reduced the consumption of cobalt in aero-engine 
manufacture, although consumption is likely to rebound when air traffic demand and 
commercial aircraft assembly begin to grow once again. Short-term falls in 
consumption in the aerospace industry may be (partly) offset by growth in 
consumption for other uses, including turbine production (e.g. turbine blades for gas 
turbines). Moderate growth may also occur in catalyst demand from the oil and gas 
industry. Consumption in other applications such as magnets, ceramics and 
pigments is expected to remain stable. 
 
In the longer term it is anticipated that UK demand for cobalt will grow at a moderate 
rate on the back of increasing commercial aircraft assembly activity, which should 
offset declining consumption in rechargeable batteries as alternatives with better 
cost and performance profiles are developed.   
 
There has been considerable research into the replacement of cobalt compounds in 
rechargeable batteries as these compounds can form toxic substances, may cause 
overheating if a short circuit occurs, are expensive and are generally heavier than 
alternatives.

25
 For example, the use of alternative cobalt-manganese-nickel 

compounds has increased in recent years and has reduced the consumption of 
cobalt. Consequently, although demand for rechargeable batteries is expected to 
grow rapidly in coming years (driven by strong growth in mobile phone, portable PC 
and hybrid cars applications) it is expected that cobalt consumption in rechargeable 
batteries will remain static or possible decline slightly.  If the commercial viability of 
competing systems such as hydrogen fuel cells increases, this will further depress 
cobalt consumption in this application.   
 

Supply trends With the exception of recycled materials, the UK is entirely reliant on imports for its 
supply of cobalt. 
 
With regards to recycled materials, there are many UK companies that produce 
cobalt alloys from imported unwrought metal and scrap.  The UK is the world’s 
seventh largest exporter of cobalt oxides, averaging 811 tonnes per year over the 
period 2005 to 2007 from the nickel refinery at Clydach in Wales (which processes 
material imported from Canada).  The UK also exported 2,300 tonnes of cobalt 
metal in 2007, approximately 4% of the world’s total cobalt metal exports.

26
   

 
In recent years, exports of cobalt-rich ore from the DRC to refineries mainly in China 
have helped to balance global cobalt supply and demand. As such, demand for 
cobalt has shifted from the traditional markets of North America and Europe, to 
Japan and China, which were responsible for a significant proportion of pre-global 
economic downturn increases in global consumption. However, despite the large 
production increases achieved in China using African-sourced concentrates, 
production in 2009 dropped by nearly 10% due to cutbacks by nickel producers 
(triggered by the global economic crisis).

27
 More broadly, new refined cobalt 

projects have been delayed or indefinitely postponed as a result of the crisis. As a 
consequence, African supply will become increasingly important, bringing with it a 
higher risk (e.g. related to political instability, impacts of corruption and limited 
infrastructure). 
 
As cobalt is primarily a secondary product, heavily dependent on new production of 
copper and nickel units, declines in nickel and copper production have knock-on 
effects for cobalt. For example, BHP Billiton announced the indefinite suspension of 
the Ravensthorpe nickel-cobalt mine in January 2009 in response to the collapse in 
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commodity metal prices (the site was ultimately sold on to another company). The 
suspension led to the annual loss in production of 1,400 tonnes of cobalt 
(approximately 2.5% of global production). Similarly, mining operations in the DRC 
have been severely impacted as a result of the global economic downturn and low 
cobalt and copper prices. At the beginning of 2009, over 60% of copper and cobalt 
mines in the DRC were forced to shut down production.

28
 

 
Geopolitical 
influences and 
national/internat
ional controls 
 

Due to the reliance on importation of cobalt to meet demand, the geopolitical 
influences are those that exist in the source countries rather than within the UK.  
There appear to be no national or international controls on the movement and trade 
of cobalt metal.  There has recently been a push to increase value added smelting 
in the Democratic Republic of Congo (DRC), one of the major cobalt producing 
nations.  This was to maximise the economic benefits to the DRC (from the sale of 
refined cobalt metal rather than cobalt concentrate).  However, it is unlikely that 
such constraints on the export of concentrates will have a significant direct or 
indirect impact on UK businesses.   

 
Price: history 
and projections 
 

Forecasts prior to the global economic downturn predicted a global growth in 
demand for cobalt of approximately 3%, with resulting pressure on supplies and 
rising prices.  Indeed, in March 2008, the price for high grade cobalt peaked at over 
US$50/lb.  However, 2008 production of refined cobalt metal (estimated at 54,600 
tonnes) exceeded global demand by approximately 1,900 tonnes (in contrast to a 
deficit of 2,675 tonnes in 2007) and in 2009 production (approximately 50,000 
tonnes) is estimated to have exceeded demand by 1,400 tonnes.

29
  Over-production 

relative to demand is expected to continue to around 2013-14, although this will 
depend in part on the impact of recent delays, scaling down and cancellation of 
several significant cobalt producing mining projects.  As a consequence, prices are 
expected to be significantly lower than levels seen immediately prior to the global 
economic downturn.   
 
However, price volatility – a long-term feature of the cobalt market – will remain the 
metal’s dominant market characteristic, with a range of factors pushing prices in 
different directions.  For example, recent prices have been buoyed by the debut of 
cobalt on the London Metal Exchange (LME) in February 2010, which has 
increased speculative trading in the metal, while the price is also tied to peaks and 
troughs in copper and nickel mine outputs by virtue of cobalt’s close association 
with these metals in economic ore deposits.  

 
Alternatives 
 

In principle, alternatives to cobalt are attractive due to the metal’s scarcity and 
volatile price (with periodic, substantial price peaks).  In practice, however, due to 
the unique properties of cobalt, the options for substitution are limited and 
substitution normally results in reduced product performance.  Nevertheless, 
potential substitutes have been explored and include: 
 

• Barium or strontium ferrites, neodymium-iron-boron, or nickel-iron alloys in 
magnets. 
 

• Cerium, iron, lead, manganese, or vanadium in paints (as pigments).  
 

• Cobalt-iron-copper or iron-copper in diamond tools. 
 

• Iron-cobalt-nickel, nickel, cermets, or ceramics in cutting and wear-resistant 
materials. 

 

• Iron-phosphorous, manganese, nickel-cobalt-aluminium, or nickel-cobalt-
manganese in lithium-ion batteries. 
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• Nickel-based alloys or high performance ceramics in jet engines. 
 

• Nickel in petroleum catalysts. 
 

• Rhodium in hydroformylation catalysts.  
 
Alternative technologies may eliminate the need to use cobalt in certain applications 
(e.g. development of hydrogen fuel cells as an alternative to rechargeable 
batteries).

30
 

 

Other (Policy) There are no existing or planned initiatives to reduce or eliminate the use of cobalt 
and cobalt compounds from a policy perspective; changes in cobalt consumption in 
the UK will be determined by market forces rather than policy drivers.   
 
The EU's Regulation on the Registration, Evaluation, Authorisation and Restriction 
of Chemicals (REACH) entered into force on 1 June 2007. Based on the principle of 
‘no data, no market’ it shifts onto industry the responsibility for assessing any risks 
relating to substances placed on the EU market.

31
 Three consortia exist to support 

the implementation of REACH: 
 

• The Blue Consortium, for manufacturers and importers of cobalt metal in 
massive and powder form. 
 

• The Green Consortium, for manufacturers and importers of cobalt carboxylates 
(15 cobalt substances are currently covered). 

 

• The Red Consortium, for manufacturers and importers of inorganic cobalt 
substances (15 cobalt substances are currently covered). 

 
Although it is possible that the availability of certain cobalt compounds in the UK 
could be prevented by REACH, it is unlikely that the consortia will miss the 
deadlines for registration of appropriate data and information to support continued 
market access in the EU.  
 
The occupational health and safety aspects of working with cobalt and cobalt 
compounds are addressed under the Control of Substances Hazardous to Health 
Regulations (COSHH) 1994. There are no specific constraints beyond the normal 
best practice approaches to working with chemicals.  
 
International and national trading policies relevant to cobalt appear to be limited. 
China has secured many life-of-mine or long-term contracts with cobalt producers in 
other countries (such as Australia and DRC) to ensure sufficient supply to their 
smelters, which produce one third of the world’s refined cobalt. More broadly, in 
2008, 38% of refined cobalt production was derived from imported material 
processed by countries that have no cobalt mining.

32
 There is a potential risk that 

such countries might divert a significant proportion of refined cobalt to meet internal 
demand (i.e. limit exports). This has already been seen with rare earth element 
production in China and a similar scenario with other strategic metals is possible, 
which could increase scarcity and cobalt prices.   
 

Other - 
economic 

The global economic downturn that began in late 2008 resulted in reduced demand 
and supply of cobalt. During the first half of 2009, the world availability of refined 
cobalt (as measured by production and US government shipments) was 13% lower 
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than that of the first half of 2008. The decrease was primarily because of a decline 
in 2009 production from China and the closure of a Chambishi refinery in Zambia in 
late 2008. During the second half of 2009, a labour strike at a company in Canada 
resulted in reduced production of refined cobalt there.

33
  

 
SUMMARY: 
 

Demand will remain static in the short term and then begin to grow at a moderate 
rate as the global recession recedes. Supply will be constrained in the short-term 
due to the lag in bringing additional production capacity online to replace that 
delayed, postponed or cancelled during the global recession. In principle, medium 
and long term supplies should be available to meet demand. 
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Copper: 
 
Topic / 
Headings 

Key points 

Geographic 
availability and 
reserves 
 

Chile currently dominates global supply and produces over a third of world copper 
(38%).  China, Peru and the US are also major producers, contributing around 50% 
of world copper production between them.

34 
 
World reserves are estimated to be 1.6 billion tonnes.

35
 

 
Key use 
 

Copper has the highest electrical conductivity of all metals apart from silver, and so 
has a wide range of applications for electrics.  Around 65% of copper produced is 
used in electrical applications such as generators, transformers, motors, busbars 
and cables and well as providing circuitry, wiring and contacts for household 
equipment such as computers, TV’s and mobile phones.  25% of all the copper 
produced is used in buildings for plumbing, roofing and cladding.  Due to the 
antimicrobial nature of copper, it can be used for hygienic surfaces for hospitals and 
healthcare facilities. 7% of copper is used in the transport industry for overhead 
wires for trains and trams and vehicle equipment such as lights, central locking, 
internal computers and satellite navigation systems.  Other applications include 
coins, kitchen ware and sculptures.

36
 

 
Demand 
 

Global demand for copper has risen in recent years and this trend is set to continue. 
Global refined copper consumption grew at a compound average growth rate of 3.4 
per cent from 14.69 million tonnes in 2001 to 17.37 million tonnes in 2006. China 
accounted for 56% of this incremental demand.  
 
With a share of 22 per cent, China emerged as the biggest consumer of refined 
copper in 2006. The Chinese economy has been exhibiting strong growth, by major 
copper consuming sectors — power, construction, automobiles, consumer durables, 
and capital goods.

37
 

 
India's copper demand is expected to rise 7% in 2010 fed by strong growth in the 
power, automobile, construction and infrastructure sectors.

38
 

 
Worldwide demand is set to increase by 3.3%.

39
  However, the British Non-Ferrous 

Metals Federation predicts that consumption of copper in the UK is not likely to 
exceed 1983 levels. Only a small increase for Europe as a whole is predicted.

40
 

 
UK import data for 2005 shows that 233,563 tonnes was imported which equated to 
£407.1 million pounds. 

41
  

 
Copper is a key material in the production of solar panels,

42
 and demand for solar 

panelling may rise in the future on a domestic scale as energy and climate policy 
incentivises renewable energy.  
 
 

Supply trends The global economic crisis has created a large degree of uncertainty in the global 
market, and although a recovery in the world economy is expected in 2010, it is still 
unclear as to how it will affect both the supply and demand for refined copper.  
 
World copper mine production in 2009 was expected to rise by 2.9% (450,000 
tonnes) to 15.8 Mt; its growth has been limited by operational constraints and 
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temporary cuts that occurred during the year.
43

  
 
The Bloomberg survey of 23 analysts suggests that world copper production in 
2010 will exceed demand by 63,500 tonnes.

44
 

 
On April 21, 2010, the International Copper Study Group's (ICSG) preliminary data 
showed that world copper production exceeded refined usage by 122,000 tonnes in 
January. The ICSG also showed that world copper production exceeded refined 
usage by 161,000 tonnes in 2009, down from a production surplus of 169,000 
tonnes in 2008.

45
 

 
World economy will affect the viability of new reserves. 
 

Geopolitical 
influences and 
national/internat
ional controls 
 

In the past few years there has been a movement to consolidating world mining 
companies.  The large metal mining groups typically have a wide portfolio of 
working mines and exploitable reserves.

46
 

 
The fact that only a small number of countries dominate global copper supply can 
have an impact on distribution and production rates. For example, in North and 
South America production of copper has been affected by labour unrest. 
 
Production in Asia and Africa has been affected by political unrest e.g. the closure 
of the Bourgainville mine in Papua New Guinea and the decimation of production in 
Zambia.  
 
Large potential resources of copper exist within the African continent, but are 
currently not exploitable under present economic conditions

47
.   

 
It is important to highlight that in 2006 China increased export taxes on copper to 
15%, to help increase its domestic supply and prevent exports. As China dominates 
supply and produces over a third of the worlds copper (38%), its import and export 
strategies could have a considerable impact on the availability and price of copper 
to UK business. 
 

Price: history 
and projections 
 

Global production in 2006 was lower than expected due to production problems and 
labour disputes.  Between 2000 and 2008 the price of copper quadrupled to $8,000 
a tonne.

48
 

 
Copper prices continue to be affected due to concerns by investors that China could 
tighten its monetary policy again soon, in response to higher inflation.  The 
concerns come from the possibility that changes in policy could hurt demand for 
copper even though demand from China is up (analyst comments indicate that 
tighter policy would not significantly hurt demand in China).

49
  

 
In the UK, the price of copper has been reported to have influenced a number of 
copper cable thefts from network rail. In the North East of England this has costed 
the transport industry more than £160,000 in compensation in the last year.

50
 

Richard Lungmuss, route director for Network Rail, said: "Network Rail has traced a 
direct link between the price of copper and the number of cable crimes committed.

51
 

 
This is an increasing problem, which could cost £20 million a year by 2014

52
. 
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Alternatives 
 

If prices increase further, efficiency of usage and ease of recoverability will be 
incentivised.  99% (worldwide) of copper is potentially reusable.  Currently, around 
40% of the world’s discarded copper is recycled.  Substitution with iron, aluminium 
and magnesium is also starting to become economic as copper prices have shot up.  
Aluminium substitutes for copper in power cables, electrical equipment, automobile 
radiators, and cooling and refrigeration tube; titanium and steel are used in heat 
exchangers; optical fibre substitutes for copper in telecommunications applications; 
and plastics substitute for copper in water pipe, drain pipe, and plumbing fixtures.

53
 

 
 

SUMMARY: 
 

Demand for copper from developing nations has been increasing rapidly, pushing 
prices up as global production has slowed from economic hindrances. As copper 
usage is fundamental to infrastructure projects, construction and the transport 
industry, business will be impacted by the cost and availability of copper going 
forward. As a small number of countries dominate supply, the UK is reliant on 
imports which could potentially be a risk to UK businesses as countries such as 
China implement policy to control supply and price of copper. Reports suggest that 
UK demand for copper is not on the increase. 99% of copper is reusable which may 
be an avenue for the UK to explore if copper prices continue to rise. 
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Fish: 
 
Topic / 
Headings 

Key points 

Geographic 
availability and 
reserves 
 

In 2001, China was the world’s leading fishery with a catch of 16.5 million tonnes, 
representing a decrease of 2.7% compared to 2000.  China was followed by Peru 
(8.0 million tonnes), the USA (4.9 million tonnes), Japan (4.7 million tonnes) and 
Indonesia (4.2 million tonnes).  Other major producing countries in 2001 were: India 
(2.2 million tonnes), Indonesia (864,000 tonnes), Japan (802,000 tonnes) and 

Thailand (724,000 tonnes).54
  The main stocks in high demand from consumers in 

the UK are primarily whitefish (cod, haddock, pollock and hoki); sources for these 
imports come mainly from stocks in Norway, Iceland, the Faeroes and North 
America.

55
 

 
Some scientists now predict that all current commercial fisheries will have collapsed 
before 2050.  90% of large predatory fish stocks like tuna, swordfish and cod are 
already fished out.  65% of all fisheries exploited since the 1950s have collapsed.  
Wild-caught fish are used for fish meal and oil to feed farmed stocks which 
increases the pressure on the marine environment.

56
 

 
Key use 
 

Fish resources are an important food.  Other uses include fish oils and fishmeal for 
use as feed for the diet of carnivorous fish.  During 2008 UK landings were 588kt 
(including shellfish) worth £629million. 
 

In 2005 UK consumer spending on fish was £2,571million.57
 

 
Demand 
 

Demand is increasing worldwide and within the UK.  Total world consumption of fish 
(food and feed) could increase to 179 million tonnes by 2015, up 47 million tonnes 
from 2002.

58
  The majority of demand will be driven by cultures experiencing 

accelerated population increase where fish is a cheap source of protein. 
 
According to the UN FAO, demand for fish has risen at twice the rate of population 
growth since 1960. To quantify this, human consumption of fish has increased from 
93.6 million tonnes in 1998 to 100.7 million tonnes in 2002, and provides 2.6 billion 
people with at least 20% of average annual animal protein intake per capita.  
 
 

Supply trends Monitoring of world fish stocks suggests 7 of the 10 top marine fish species which 
together account for 30% of all captured fish are fully or overexploited

59
.  

 
In 2006, SOFIA estimated that "75% of the major marine fish stocks are either 
depleted, overexploited or being fished at their biological limit”. In 2000, 9% of fish 
stocks were under exploited, and 23% moderately exploited with 3% of stock 
recovering from depletion. In 2006, these figures were quoted as 3%, 21% and 1% 
respectively with an increase in fully exploited marine stocks. The Atlantic, 
Mediterranean, Black Sea, SE Pacific and Southern Ocean are cited as regions 
where fish stocks are in greatest need of recovery. 
 
The main capture-fisheries countries among the EU-27 are Spain, Denmark, the 
United Kingdom and France, all producing over 0.5 million tonnes in 2006.  
 
Aquaculture (the cultivation of aquatic organisms under controlled conditions that 
includes fish farming, shrimp farming, shellfish farming and the growing of cultured 
pearls) has potential to increase supply of fish stocks; (the UK is cited amongst 
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Spain, France Italy and Greece as one of the top aquaculture producing countries in 
2006).  
 
In 1998 a fifth of demand was met by aquaculture, a growth of 30% compared to 
capture fishery growth of 6.3 % in the same period.  In 2001, total worldwide fishery 
production was reported to be 130.2 million tonnes, of which 37.9 million tonnes 
came from aquaculture practices.  It is estimated that in 2001, about 31 million 
tonnes of world fishery production were used for reduction to meal and other non-
food purposes. 

60
  Nearly one third of fish eaten in the world in 2002 was produced 

by aquaculture – some 35 million tonnes
61

. 
 
Most of the increasing demand for fish will have to be met by aquaculture, which 
could account for 39 percent of all fish production in 2015.  The future growth of 
aquaculture is expected to relieve some of the pressure on wild fish stocks, but its 
reliance on fish oils and fishmeal for use as feed for the diet of carnivorous fish

62
 is 

placing further demands on capture fisheries.  
 
Aquaculture is also dependent on coastal / fresh water and land use, and can lead 
to environmental degradation similar to that of industrial land use, or factory farming 
of livestock. The process is also energy intensive, with fuel costs affecting the 
economic viability of aquaculture

63
.  

 
In the short term, limited supply is not expected to be an issue, but over the next 20-
30 years supply could significantly impact the UK with reduced food security and 
water security impacting on economic stability.  
 

Geopolitical 
influences and 
national/internat
ional controls 
 

Fishing quotas are regulated by national, European Commission and other 
international quota settings.  This has impacted and will impact on future access to 
specific fish stocks, potentially affecting UK business.

64 
 
Each coastal country has an Exclusive Economic Zone extending up to 200 miles 
offshore. Legal mechanisms and investment incentives are being implemented to 
privatise and develop these marine areas, for use by open ocean aquaculture and 
other industrial uses. This commercial exploitation in these zones may be beyond 
sub-national, national or perhaps even European Commission regulatory 
restrictions. Offshore oil platforms no longer in use are considered likely to be 
recycled as anchor points for large scale open net aquaculture. 
 

Price: history 
and projections 
 

For world production, excluding China, aquaculture production was 11.8 million 
tonnes (US$ 29.4 billion) in 2001, representing an 8.2% growth in volume and a 

5.0% increase in value compared with 2000.65  
 
Shrimp continue to be the main fish commodity traded in value terms, accounting 
for about 19% of the total value of internationally traded fishery products. Total EU 
imports (including intra-EU trade) represented 34% of world import value.

66
 

 
As an guide, current UK fish prices can be viewed through fish market websites, for 
example: http://www.grimsbyfishmarket.co.uk/index1.html 
 

Alternatives 
 

The future growth of aquaculture is expected to relieve some of the pressure on wild 
fish stocks, but is reliant on fish oils and fishmeal for use as feed for the diet of 
carnivorous fish placing further demands on capture fisheries.  Despite increases in 
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aquaculture, fish meal and fish oils remained less than 3.5% and 1% respectively of 
global fish exports in 2006.

67
   

 
Further research into vegetarian feed for carnivorous fish that both reduces 
dependence on fish stocks and delivers the same nutritional benefits of the cultured 
product is required.  
 

Other - Policy If Western Governments’ recommendations for two portions of fish per week to be 
included in the diet were followed, significant further rise in demand could be 
expected. Increased intake of fish oil food supplements, such as Omega 3 may also 
increase demand and pressures on supply.  
 
Efforts to limit over fishing and illegal fishing are in place, such as the closure of 
large areas of the North Sea to prevent stock from being fished on spawning 
grounds. Additionally, an agreement at the 2002 World Summit on Sustainability 
was reached to restore depleted fishstock to healthy biomass levels by 2015.  
 
Common Fisheries Policy is thought to have “failed” and not met EU aims in 
maintaining and rebuilding endangered stocks, (alternatives are being sought from 
Asia).  This is due for review in 2011 with UK industry expected to put their ideas 
forward. Effective legal measures are often difficult to quantify and implement as the 
supply chain is highly complex.  
 
The industry is heavily dependent on transport and distribution networks. As energy 
and transport costs continue to rise there will be more pressure to report carbon 
footprints. Innovations in fishing technology, larger fleets, drift nets, trawlers etc has 
lead to larger yields and increases in annual catch. As fishing fleet capacity reaches 
more than double the available supply and fish populations become less abundant, 
new smaller species are also being caught.  
 

SUMMARY: 
 

While major fish stocks are reported to be overexploited and depleted on a global 
scale, supply to UK business are predominantly thought to be from well managed 
seas and of sufficient supply. The UK remains one of the top aquaculture producing 
countries in the EU, maintaining fish supplies.  However, growing concerns over 
food security, feed, and energy increases may threaten the economic viability of 
such operations.  
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Indium: 
 
Topic / 
Headings 

Key points 

Geographic 
availability and 
reserves 
 

In 2009, 50% of refinery production was in China.  The rest was split between 
Korea, Japan, Belgium, Russia, Canada, Brazil and Peru.

68
 

 
Quantifiable estimates of reserves are not currently available.  However, estimates 
predict that there is only 4-13 years worth of Indium available.   
 

Key use 
 

Indium is currently primarily used in the production of touch screen phones and LCD 
screens.  It is also used for the manufacture of solar cells.

69
 

 
Other uses of indium include cryogenic pumps, high vacuum systems and joining / 
sealing applications, such as solder. Indium is also used in the manufacture of 
batteries and electronic devices (cameras, mobile phones and other touch screen 
devices including the new Apple iPad), alloys for dental materials and aircraft 
parts

70
, as well as in semiconductor compounds used in infrared detectors and high 

speed transistors
71

.  
 

Demand 
 

 
Approximately 45% of all indium is used to make Indium Tin Oxide, for solar cell 
and flat panel liquid crystal displays. In recent years demand has risen rapidly with 
increased popularity of LCD televisions and computer monitors, which has lead to 
considerable price increases.  
 
The majority of products containing indium used by UK business are imported as 
finished products. As UK organisations become incentivised to meet Renewable 
Obligations, further demand for photovoltaics is considered likely.  
 
Currently, increased recycling and manufacturing efficiency maintain a good 
balance between demand and supply (but see notes on Supply Trends, below). 
 

Supply trends Total world production in 2009 was 600 tonnes.
72

 A further 650 tonnes is produced 
annually from recycling

73
.   

 
Vein stockwork deposits of tin and tungsten host the highest known concentrations 
of indium. However, the indium from this type of deposit is usually difficult to 
process economically.  Indium is most commonly recovered from mined zinc ores, 
and is mainly produced from residues generated during zinc ore processing. With 
this in mind, supplies of indium will be affected by demand for zinc.  
 
According to the International Lead and Zinc Study Group’s October 2009 
forecast

74
, both global zinc mine and refined metal production fell by about 5% to 

11.1 million tonnes as a result of mine closures and cutbacks during late 2008 and 
early 2009. World consumption fell 5.6% to 10.8 million tonnes, resulting in a 
surplus of 380,000 tonnes of (zinc) metal on the market. Another surplus is 
anticipated in 2010, despite global economic activity and demand for zinc beginning 
to recover during the third quarter of 2009. 
 
Between 60-65% of the indium in new Indium Tin Oxide (ITO) target material will be 
recovered

75
. ITO recycling technology is advancing to ensure that the recovery 

process is more energy and cost efficient, with activity concentrated in China, Japan 
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and the Republic of Korea, countries where production of ITO takes place.  
 
Although recent improvements to process technology have made indium recovery 
viable when the price of indium is high, the process by which ITO is deposited as 
coating onto a substrate application is highly inefficient – only 30% of the target ITO 
material is deposited. 
 
The USGS estimate for the global primary reserve base of indium available to mine 
is about 6,000 tonnes and the immediate rate of consumption of indium for 
technology about 480-500 tonnes per annum. If it is assumed that all indium is 
mined at current rates, a worst case scenario is that the resource will be exhausted 
within the next 12-13 years. 
 
Recycling and recovery of indium in ITO in the short term could offset supply 
shortages and alleviate price pressures. If resources were to run out, higher 
importance would be placed on recovery of indium in products already on the 
market place and in use by UK businesses – primarily electrical goods.  
 

Geopolitical 
influences and 
national/internat
ional controls 
 

The main suppliers of indium are China, Japan, Korea and Canada. 
 
In mid-2009, the Japanese Government announced plans to include indium and 
gallium in its national stockpile of rare metals, which was initially created to support 
stable economic conditions for domestic industries that consume these raw 
materials.  For each rare metal, the Government stockpiles a quantity equivalent to 
42 days of standard Japanese consumption. 
 
Approximately 70% of China's indium concentrate is exported to Japan.  China has 
established an indium exchange to provide a consolidated indium spot trading 
platform for both domestic and overseas indium users.  This is in order to keep 
indium price markdowns within a reasonable range and prevent consolidations of 
international purchasers from taking profits from domestic suppliers.  The Chinese 
government is also planning to stockpile indium and limit production rates in 
accordance with the market. 

76
 

 
It is not known the extent to which other countries are planning to stockpile 
reserves.  If trade restrictions on imports and exports are imposed, the global 
markets for indium, either in its raw form, in products or as a recovered commodity 
may be restricted.  
 

Price: history 
and projections 
 

Indium was priced at $120 per kilogram in 2001, $60/kg in January 2003, $850/kg in 
2005 and at over $1000/kg in August 2006.  The price rises since 2003 can be 
attributed to the boom in popularity of flat-screen televisions.   
 
Therefore, the unavailability of sizeable quantities of indium, combined with 
increased demand for products, contributed to considerable price increases 
between 2001 and 2005. However, since 2005 prices have remained relatively 
stable.  
 

Alternatives 
 

Researchers at the Tokyo Institute of Technology have modified aluminium oxide 
(which is far more common than indium) at the nano-level to allow it to conduct 
electricity.  When sliced into thin membranes, the modified alumina cement 
becomes transparent and so could be a substitute for indium in certain 
applications.

77
 

 
Indium’s recent price volatility and various supply concerns associated with the 
metal have accelerated the development of Indium Tin Oxide (ITO) substitutes.  
Antimony tin oxide (ATO) coatings, which are deposited by an ink-jetting process, 
have been developed as an alternative to ITO coatings in LCDs and have been 
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successfully annealed to LCD glass.  Carbon nanotube coatings, applied by wet-
processing techniques, have been developed as an alternative to ITO coatings in 
flexible displays, solar cells, and touch screens.  Poly(3,4-ethylene dioxythiophene) 
(PEDOT) has also been developed as a substitute for ITO in flexible displays and 
organic light-emitting diodes.  Graphene quantum dots have been developed to 
replace ITO electrodes in solar cells and also have been explored as a replacement 
for ITO in LCDs.  Researchers have recently developed a more adhesive zinc oxide 
nanopowder to replace ITO in LCDs.  The technology was estimated to be 
commercially available within the next 3 years.  Indium phosphide can be 
substituted by gallium arsenide in solar cells and in many semiconductor 
applications.  Hafnium can replace indium in nuclear reactor control rod alloys.

78
 

 

Other - Policy EU WEEE Directives and Battery Directives will help increase volumes of waste 
electric and electronic equipment captured for recycling in the UK and for sale to the 
export market.  
 
As noted above, in mid-2009, the Japanese Government announced plans to 
include indium and gallium in its national stockpile of rare metals. The effect of this 
on the UK in the long term could result in market uncertainty and price fluctuations 
as producers consume inventories and stockpile built up from historic purchases. 
 

SUMMARY: 
 

The LCD market, a significant consumer of indium, is reported to have significant 
room for growth, with estimates suggesting that only 8% of televisions worldwide 
are LCD. Similarly, solar cells industries are experiencing growth and strong 
investment, and indium consumption in this area is expected to increase to 300 
tonnes per year by 2013 (currently 30-35 tonnes per year). Other advances in touch 
screen technologies, most recently the Apple i-Pad, will further increase demand 
and result in increased in product imports to UK retailers and business.  
 
Primary indium production, as a by product of zinc production, may decrease as a 
result of market zinc surplus. This may also mean that producers are unable to 
respond quickly to increases in demand. The impact of restrictions on exports by 
major indium suppliers could also result in market uncertainty. The most critical 
activity to maintain balance between supply and demand is perhaps the ability of 
countries to recover indium from electrical components and scrap, although much of 
the potential reserves for recovery are likely still in use by UK businesses, and until 
discarded will not be available for the global market for recovery.  
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Lead: 
 
Topic / 
Headings 

Key points 

Geographic 
availability and 
reserves 
 

In recent years, significant lead resources have been demonstrated in association 
with zinc and/or silver or copper deposits in Australia, China, Ireland, Mexico, Peru, 
Portugal, and the United States (Alaska).  China and Australia account for 50% of 
total world production.

79
 

 
Identified global lead resources total more than 1.5 billion tonnes while the identified 
world exploitable reserve of lead is 79 million tonnes.  Of the total exploitable 
reserve, Australia holds 24 million tonnes, China 11 million tonnes and the USA 7.7 
million tonnes

80
.   

 
Key Use 
 

The global use of lead is predominately lead-acid batteries (80%), with other uses 
including rolled extrusions (6%), pigments (5%), ammunition (3%), alloys (2%), and 
cable sheathing (1%)

81
.  

 
The UK is a market leader within Europe in the production of leaded steels with 
around £½ billion of UK business stakes.

82
  

 
Demand 
 

According to industry experts, the International Lead and Zinc Study Group 
(ISZLG),

83
 the global use of refined lead is forecast to increase by 3% to 8.91 million 

tonnes in 2009 and by a further 7.5% in 2010. An explanation of this increase is the 
estimated 25% rise in consumption in China

84
, as a result of growth and expansion 

in the automotive and electric bicycle markets, combined with the rising need for 
back-up power and growing battery exports. 
 
In Europe it was forecast that the demand for lead would decline by 15.6% in 2009, 
(to its lowest level in 50 years) but would partially recover by 8.8% in 2010.

85
 

 
A key driver that is predicted to increase the demand for lead is the use of lead-acid 
batteries in the electric and hybrid vehicles markets. Due to the predominate use of 
lead being in lead-acid batteries and the recent advancement of new alternative 
battery technologies into the automotive and hybrid and electric vehicle markets, the 
long term future and demand of lead consumption is expected to hinge on the effort 
of groups such as the Advanced Lead-Acid Battery Consortium (ALABC)

86
. The 

research consortium, founded in 1992, aims to advance the capabilities of the 
valve-regulated lead-acid battery in order to make them feasible options for use in 
electric and hybrid electric vehicle systems.  
 
The ALABC is undertaking research on the design and demonstration of carbon 
enhanced lead-acid batteries for hybrid electric vehicle duty.

87
 Currently, 

conventional lead-acid batteries such as those designed for SLI or deep-cycle use 
quickly accumulate lead sulphate and has resulted in the first hybrid and electric 
vehicles to use nickel metal hydride batteries, over lead-acid batteries. Although 

                                                      
79

 http://minerals.usgs.gov/minerals/pubs/mcs/ 
80

 U.S. Geological Survey (USGS), Minerals Yearbook. 2008. Available at http://minerals.usgs.gov/minerals/pubs/commodity/lead/myb1-2008-
lead.pdf (Accessed on 23 April 2010) 
81

 British Geological Survey, World Mineral Production 2003 - 2007 
82

 http://www.uksteel.org.uk/nw13.htm 
83

 International Lead and Zinc Study Group (ILZSG). December 2009. Newsletter of the International Metals Study Groups, Lead and Zinc 
Forecast. Available at http://www.ilzsg.org/generic/pages/list.aspx?table=document&ff_aa_document_type=N&from=4 (Accessed on 23 April 
2010).  
84

 U.S Geological Survey (USGS), Mineral Commodity Summaries. January 2010. Available at 
http://minerals.usgs.gov/minerals/pubs/commodity/lead/mcs-2010-lead.pdf (Accessed on the 23 April 2010). 
85

 International Lead and Zinc Study Group (ILZSG). December 2009. Newsletter of the International Metals Study Groups, Lead and Zinc 
Forecast. Available at http://www.ilzsg.org/generic/pages/list.aspx?table=document&ff_aa_document_type=N&from=4 (Accessed on 23 April 
2010). 
86

 U.S. Geological Survey (USGS), Minerals Yearbook. 2008. Available at http://minerals.usgs.gov/minerals/pubs/commodity/lead/myb1-2008-
lead.pdf (Accessed on the 23 April 2010) 
87

 The Advanced Lead-Acid Battery Consortium. Research Areas. Available at http://www.alabc.org/research.html (Accessed on 23 April 2010) 



more costly than lead-acid batteries they have been able to perform the duty without 
early failure.

88
 

 
However, recent research from the ALABC has shown lead-acid batteries can 
overcome the mechanism that is responsible for the accumulation of lead sulphate, 
which has led to the production of prototype lead-acid batteries that are capable of 
operating successfully in hybrid and electric vehicles. If deemed suitable in the long 
term, the expansion of the hybrid and electric vehicle market could see an increase 
in the demand for lead.  
 
Overall, according to ILZSG the development of micro-hybrid and hybrid vehicles 
are likely to have a positive impact on the demand for refined lead metal than to 
result in a reduction in usage.

89
 

 
It is predicted that more than one million vehicles will use micro-hybrid technology in 
2010 with the Strategic Analytics Automotive Electronics Service forecasting annual 
global sales of up to 20 million by 2015.

90
 Widespread use of lead-acid batteries in 

electric and hybrid vehicles would result in a substantial demand of lead in the 
future.  
 
Another key factor that will impact upon the demand for lead on a global level is the 
development and expansion of the automotive industry in China and India. 
According to market analysis by lead producer Ivernia, it is highlighted that out of 
the two billion people living in China and India today, only about 1% of the 
population currently own a car. It is estimated that it will take the equivalent of the 
annual production of a new Magellan mine (a large new lead mine in Western 
Australia that will provide 1.9 million tonnes/year of concentrate to Yunnan 
Metallurgical Group in China for smelting) just to satisfy the requirements for new 
vehicle production in China over the next decade’.

91
  

 
Supply trends The UK is reliant on imports of lead.   

 
There was a surplus in the global supply of refined lead metal of 22,000 tonnes in 
2008, the first time that global production had exceeded consumption since 2002.

92
 

In addition, global lead mine production was forecast to increase by 1.3% to 3.94 
million tonnes in 2009 with an increased production in China being offset by 
reductions in output in Australia, Canada and Peru. In 2010, global lead mine 
production is predicted to increase by 5.8% to 4.17 million tonnes. 
 
Global production of refined lead metal output (primary and secondary) in 2009 was 
expected to increase by 3.4% to 8.99 million tonnes.

93
 Commissioning of new plants 

in Brazil and India and higher production in China, Germany, Italy, Japan and the 
USA is predicted to lead to an increase in global production of 7.4% in 2010. 
 
Recent lead market analysis conducted by Fortis Bank of London

94
 has shown 

‘there is a growing concern that smelting capacity may be unable to cope with what 
will inevitably be a surge in lead-acid battery demand, as demand for cars and 
trucks in emerging economies grow to match fully industrialised world levels’.  
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It is important to note that within the literature two contrasting arguments are put 
forward on the future resource availability of lead. Some have predicted resource 
scarcity by 2050 based on current reserve levels while other sources have 
highlighted that reserve levels will in fact increase (the ILZSG calculated there was 
a surplus in world supply of refined lead metal of 22,000 tonnes in 2008). 
 
According to a CRU Group analysis

95
, the actual end scenario will be impacted 

upon by the rate of recovery in global automotive sector, industrial activity and the 
manufacture of lead-acid batteries (including automotive and industrial starting-
lighting-ignition (SLI) types that account for about 72% of all lead use). 
 
As nearly half of lead comes from recycled lead, it is important to highlight that in 
times of low lead prices, the collection of scrap is unprofitable and this has a 
marked impact on lead supply. However, when lead prices are high, there is a 
larger incentive to find lead scrap metal and supply it to market

96
. This 

demonstrates that lead is more responsive to changes in price than some other 
metals, which are more dependent on primary production and have relatively small 
secondary supplies. 
 

Geopolitical 
influences and 
national/internat
ional controls 
 

A key geopolitical influence on supply is that a small number of countries are 
dominating the majority of lead production. This could become a key issue if stricter 
and tighter regulations are imposed on these countries.  As an article published by 
Bloomberg Businessweek

97
 highlights, the Chinese government could raise the 

environmental standards for lead producers in China, which would reduce supplies 
and boost prices. 
 

Price: history 
and projections 
 

Lead was priced at $2306 US dollars per tonne in 2009.  The price of lead has 
increased fivefold since 2002 with prices from 2005 to 2010 increasing by 344%.  
Lead prices remained fairly stable throughout the first half of 2009 following declines 
that took place in late 2008.   
 

Alternatives 
 

Substitution by plastics has reduced the use of lead in cable covering, cans, and 
containers.  Aluminium, iron, plastics, and tin compete with lead in other packaging 
and coatings.  Tin has replaced lead in solder for new or replacement potable water 
systems.  In the electronics industry, there has been a move towards lead-free 
solders with compositions of bismuth, copper, silver, and tin.  Steel and zinc were 
common substitutes for lead in wheel weights.  In 2009, about 1.12 million tons of 
secondary lead was produced, an amount equivalent to 80% of reported domestic 
lead consumption.  Nearly all of it was recovered from old (post-consumer) scrap.

98
 

 

Other - Policy Tighter legislation on lead use in both the US and the European Union has now 
been introduced, with the US Environmental Protection Agency (EPA) announcing 
that through its National Lead-Free Wheel Weight Initiative

99
, government agencies 

and tyre companies have agreed to phase out the use of lead wheel weights by 
2011. 
 
Lead use is further regulated and impacted upon by the European Union’s RoHs 
Directive, which came into force on 1 July 2006.

100
 The directive focuses on six 

substances, including Lead, Cadmium, Mercury, Hexavalent, Chromium, PBBs and 
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PBDEs. Another important driver is the Waste Electrical Electronic Equipment 
(WEEE) directive

101
, which requires producers of electrical and electronic 

equipment to assume responsibility for the recovery and recycling of their products.  
Furthermore, due to the high toxicity of lead, the Battery Directive requires less 
hazardous substances to be used in the manufacture of batteries (e.g. lead, lead-
acid, cadmium) and the better waste management of batteries. Finally, it is 
important to note that lead-acid batteries are currently exempt from the End of Life 
Vehicles (ELV) Directive, although this will be reviewed in the future.   
 

SUMMARY: 
 

The UK is heavily reliant on imports of lead from a small number of countries and 
thus the risk of inconsistent or fluctuations in supply to UK business are increased. 
In the short term, supplies of lead are not considered to be at risk but in the long 
term there are conflicts in the views and scenarios provided within the literature. 
Some experts predict that there will be resource scarcity by 2050, while others 
believe that global lead reserves will increase. The argument for supplies increasing 
is backed up by the ILZSG, which states in 2008 there was a surplus in the world’s 
refined lead metal of 22,000 tonnes

102
.  

 
In the long-term, the risk to UK business could be through changes in legislation 
from lead supplying countries. For example, tighter regulations by the Chinese 
government (where China plays a dominant role in the supply of lead) or further 
increases of tax on exports, could result in major changes in the global mass 
balance of lead, which would then have a consequence on the price and the supply 
to countries such as the UK. Also, the available supply of lead may become a key 
issue in the long term, due to the emerging and expanding markets of the 
automotive industry, particularly in countries such as India and China. Breakthrough 
technology and research from groups such as the Advanced Lead-Acid Battery 
Consortium will be crucial to help ensure there is high demand of lead in the next 
ten to fifteen years, through its application in the hybrid and electric vehicle market. 
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Lithium: 
 
Topic / 
Headings 

Key points 

Geographic 
availability and 
reserves 
 

The total global lithium production (contained in minerals and compounds) in 2008 
was 25,400 tonnes, which was similar to the quantity produced in 2007.

103
 Chile and 

China were the largest lithium chemical producers in the world, followed by the 
USA, Russia and Argentina. Australia, Canada, Portugal, and Zimbabwe were 
major producers of lithium ore concentrates.

104
 

 
The identified world resources of lithium is stated to be 23 million tonnes

105
, with 

over 70% of the world’s economic lithium deposits found in an area known as the 
Lithium Triangle, where the borders of Chile, Argentina and Bolivia meet. Countries 
with large lithium reserves include, Bolivia 9 million tonnes, Chile in excess of 7.5 
million tonnes, Argentina, China and the USA all with approximately 2.5 million 
tonnes. Potential future resources of lithium exist in seas, lakes and oilfield brines 
areas such as those in Finland, China, California, Los Angeles, Utah, Arkansas and 
the Dead Sea. 
 

Key use 
 

Batteries, particularly rechargeable batteries, are the main market for lithium 
compounds with the largest growth potential.  Demand for rechargeable lithium 
batteries continued to gain market share over rechargeable non-lithium batteries for 
use in cordless tools, portable computers and telephones, and video cameras.  
Major automobile companies were pursuing the development of lithium batteries for 
hybrid electric vehicles.  Most commercially available hybrid vehicles use other 
types of batteries, although future generations of these vehicles may use lithium.  
Non-rechargeable lithium batteries were used in calculators, cameras, computers, 
electronic games, watches, and other devices.

106
 

 
Demand 
 

The total global consumption of lithium (contained in minerals and compounds) in 
2008 was 21,280 tonnes. Since 2000, Lithium consumption has averaged a 6% 
growth per year, although in 2008 it slowed to less than 4% growth as a result of the 
global economic crisis

107
. In 2008 of the total lithium consumed, the lithium chemical 

market was calculated to represent approximately 80%. An estimated 17,000 
tonnes of lithium was consumed in the chemicals market and the remainder as 
mineral concentrates in the ceramics and glass industry

108
. 

 
Lithium use in batteries has expanded significantly in recent years due to the 
increasing use of rechargeable lithium batteries in portable electronic devices and 
electrical tools in medical, defence communications, marine environments, 
underwater vehicles and emergency backup power in industrial / professional use, 
and the aerospace sectors. 
 
According to the USGS (2008)

109
 the volume of lithium consumed for use in 

batteries on a global level has increased by more than 20% per year during the past 
few years. It is predicted that lithium-ion and lithium-polymer batteries have the 
greatest potential for growth, with global sales of these rechargeable batteries 
estimated to be in the region of $7.4 billion in 2008.

110 
 
In the long-term, the widespread use and application of lithium-ion batteries in 
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electric and hybrid vehicles and plug-in hybrid electric vehicles could greatly 
increase the demand for lithium. If the demand and prices for lithium rise, this may 
result in spodumene and other lithium resources, (currently considered 
uneconomic) yielding economically feasible raw materials for the production of 
lithium carbonate

111
. 

 
Nissan has estimated that electric vehicles sales could reach £5.4 million in 2020, 
an upper market penetration level of 20%. This is likely to mean an 80% market 
share of lithium-ion battery penetration with annual demand for lithium carbonate 
equivalent of 55,000 – 65,000 tonnes in 2020, increasing to 140,000 tonnes in 
2030. Supplying the estimated 5.4 million electric vehicles in 2020 with 24 kWh 
batteries would require 39,000 tonnes of lithium for automotive electric vehicle 
applications alone

112
. 

 
In 2009, it was estimated that the hybrid and electric vehicle share of the global 
market was 1.3%, with just under 800,000 vehicles sold. However, it is predicted 
that more than one million vehicles will use micro-hybrid technology in 2010

113
. 

Importantly, if over the next decade the global automotive market grows at a similar 
rate to the last ten years, it is predicted annual vehicle sales could be approximately 
100 million by 2020. If 20% of this total, utilised lithium based batteries in either 
hybrid and / or pure electric vehicles then approximately 40,000 tonnes of lithium 
would be required. This presents a key challenge long term, as only approximately 
25,000 tonnes of lithium is mined currently. 
 
In addition, the demand for lithium batteries outside the automotive sector is 
expected to increase by 25% per year, and lithium demand for other purposes to 
rise by 3% to 4% annually. Based on these projections and the lithium required to 
satisfy forecast electric vehicle sales in 2015, total lithium demand could be 
approximately 42,000 tonnes in 2015.  

 
Supply trends Lithium production is expected to reach 44,000 tonnes in 2015, almost exactly 

matching demand, suggesting no catastrophic lithium shortage in the next five 
years.  
 
As a result of market conditions for lithium based-products declining in 2009, sales 
for major lithium producers fell by between 15% and 42% by mid 2009

114
. 

 
However, it is possible that pressure on lithium resources could arise once electric 
vehicles become more widely adopted by 2020, assuming lithium remains the 
material of choice for automotive batteries.  As noted above, supplying the 
estimated 5.4 million Electric Vehicles in 2020 with batteries would require 39,000 
tonnes of lithium.

115
  

 
Potential future resources of lithium exist in seas, lakes and oilfield brines areas 
such as those in Finland, China, California, Los Angeles, Utah, Arkansas and the 
Dead Sea.  Importantly, there are long time lags in generating and utilising new 
sources of supply, which is leading some to believe that we are about to face long-
term supply availability issues which will significantly hinder the clean tech 
revolution.

116
 

 
Several locations worldwide have the capacity to recycle lithium; however the global 
infrastructure is still in its infancy. It is likely that the market for this will grow, and the 
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economics will improve, once there is more recoverable material in the system. 

 
Geopolitical 
influences and 
national/internat
ional controls 
 

Due to reserves being concentrated in three countries, supply control is an issue in 
the long term.  For example, at present the majority of the global supply of lithium 
carbonate (chemical compound that is the basis of the lithium component of the 
lithium-ion battery) comes from the salt flats of the Atacama Desert in Chile. 
However, large reserves of lithium exist in Bolivia, but crucially they do not have the 
capability at present to develop a lithium production capacity. Furthermore, they are 
keen for the resource to be developed by the Bolivian government and not by 
foreign private industry.

117
  Government control on the exploitation of reserves in 

Bolivia may mean slow production as the country is not currently opting for private 
investment.  Shortfalls in the supply for the long term global market (particularly with 
the forecasted increase in demand due to the expanding automotive industry) may 
mean price is pushed up as demand continues. 
 
Therefore, the ability of Bolivia to exploit its lithium resources is a key issue 
surrounding supply and price of lithium in the long term.

118
 

 
Price: history 
and projections 
 

In 2009, the cost of lithium metal equivalent was $1.2 per kilogram – almost tripling 
2006 values.  Market conditions deteriorated for lithium-based products in 2009.  
Sales volumes for the major lithium producers were reported to be down between 
15% and 42% by mid-2009.

119
 

 
The increased production of low-cost lithium carbonate in South America has 
caused operations in China and Russia to close

120
. During 2009, consumption of 

lithium end-use markets for batteries, ceramics and glass, grease, and 
pharmaceuticals all decreased, while a major spodumene producer in Canada 
closed its mine due to poor market conditions.  A leading lithium producer in Chile 
announced that it would lower its lithium prices by 20% in 2010. Operations in other 
South American countries were able to import lithium carbonate from Chile at less 
than the cost of producing the material domestically.  
 
However, the cost of lithium is not a major driver of cost in battery manufacturing 
(the main user of lithium compounds).  For example,   a Nissan Leaf 24-kWh battery 
is estimated to contain around 7 kilograms of lithium, which at $1.2 per kilogram 
would cost under $10. Given that an electric vehicle car battery can cost consumers 
in the region of $3,000 to $10,000, the cost of the raw lithium accounts for under 
0.5% of the total battery cost. Therefore, the cost of lithium is not a major driver of 
cost in battery manufacturing, and the market will be able to tolerate significant 
increases in the cost of lithium without unduly impacting competitiveness. Although 
the overall price of the batteries must come down for electric vehicles to be adopted 
widely, this is heavily dependent on improving battery manufacturing processes and 
reductions achieved from economies of scale. 
 

Alternatives 
 

Substitutes for lithium compounds are possible in batteries, ceramics, greases, and 
manufactured glass.  Examples are calcium and aluminium soaps as substitutes for 
stearates in greases; calcium, magnesium, mercury, and zinc as anode material in 
primary batteries; and sodic and potassic fluxes in ceramics and glass manufacture.  
Substitutes for aluminium-lithium alloys in structural materials are composite 
materials consisting of boron, glass, or polymer fibres in engineering resins.  
Several alternatives to lithium-ion batteries are in the development pipeline but all 
are at early stages.  A few companies are looking at metal-air batteries that will 
supposedly be able to dramatically outperform the best lithium-ion batteries.   
 
For example, Arizona-based Fluidic Energy is working on the development of a 
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metal-air ionic that will supposedly have up to 11 times the energy density and cost 
approximately a third as much as the top lithium-ion technologies.  Additionally, 
Swiss-based ReVolt is aiming to release a zinc-air battery this year for use in 
hearing aids, and later for mobile phones.  Eventually, much larger batteries are 
planned for electric vehicles.  Lithium recycling is currently insignificant, but 
increasing through the recycling of lithium batteries.

121
 

 
Scientists at Saga University in Japan have estimated that global seawater contains 
an estimated 230 billion tonnes of lithium and are conducting research in extracting 
lithium from the sea. However, a barrier to this extraction is that the current 
technology is not economically competitive and is not expected to be mature 
enough to produce lithium at significant quantities in the short-term. Moreover, 
California-based company Somibol, is pursing the extraction of lithium from hot 
geothermal waste-water at a plant at the top of the active San Andreas fault. 
 

Other - Policy Investment in clean technologies such as those looking to be funded from the 
Green Investment Bank to reduce carbon outputs from vehicle emissions is 
considered to be a major driver in this area. It is important to note that clean 
technology investors and developers may not be currently considering resource 
availability as a future risk.  
 

SUMMARY: 
 

Supplies of lithium are not considered to be in short supply within the next 5 years. 
However, by 2020 the demand for lithium may exceed the available supply as a 
result in the expansion of the automotive industry and in particular the hybrid and 
electric vehicle markets, unless new investors and suppliers enter the 
marketplace

122
. Geopolitical influence on lithium supply may become a key issue, 

particularly the ability for Bolivia to successfully develop the capability to extract the 
resource from its extensive reserves. At present there is no reason to suggest that 
recycling lithium-ion batteries used in electric vehicles will not follow a similar trend 
to current lead automotive batteries. Finally, the recycling of lithium is minimal but is 
currently growing through the collection of batteries for recycling through the Battery 
Directive to help increase lithium reserves. 
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Palm Oil: 
 
Topic / 
Headings 

Key points 

Geographic 
availability and 
reserves 
 

Major supplier countries include Malaysia and Indonesia,
123

 which produce 85% of 
global supply.  Congo, Kenya, Nigeria, Liberia, Brazil and Mexico are now 
increasing palm oil production.  Indonesia has 6 million hectares of oil palm 
plantations, and plans for another 4 million by 2015 dedicated to biofuel production 
alone.  Bolivia has been named as a significant supplier for the UK. 

124
  Today, oil 

palm is cultivated in about 43 countries in the world.
125

 
 
Global reserves exceed 10 million hectares with the expectation that this will 
expand significantly in the next 5 years. 
 

Key use 
 

Over 50% of UK palm oil consumption is used in the food industry, for the 
manufacture of margarine, biscuits and cereal bars and crisps, with other uses in 
cosmetics and detergents.

126
  Cosmetics account for 7-8% of palm oil consumption.  

The rest is used in bio diesel that has in recent years been promoted as a 
renewable energy source.

127
 

 
Demand 
 

UK consumption of palm oil is rapidly increasing.  Compared to levels in 2000, 
demand is predicted to more than double by 2030 and to triple by 2050.

128
  This is 

largely due to use of palm oil in the bio fuels industry which is expanding quickly.  
By 2020, it is predicted that 10% of fuel sold in the EU will be bio fuel.

129
   

 
Global consumption is estimated to increase to 80 million tonnes by 2030. Major 
supplier companies are now increasing production,

130
 and a greater demand for 

sustainably sourced palm oil within Europe is likely to be a trend going forward.
131

 
 
Rising population in developing nations is driving the global demand for palm oil 
production,

132
 as is the demand for bio fuel.

133
 The price of crude palm oil rose in 

2007 on account of a high demand for the commodity in the world market. The high 
demand comes mainly from India and China and European countries.

134
 

 
Supply trends According to the Hamburg-based Oil World trade journal, global production of palm 

oil in 2008 stood at 48 million tonnes with Malaysia and Indonesia responsible for 
45% and 40% of the market share respectively.   

 
An increase in export supplies of palm oil (after two years of relatively tight supply), 
combined with a slowdown in import demand, induced these two main exporters of 
palm oil to implement wide-ranging export enhancing policies. Prior to the year 
2000, the Government of Malaysia taxed the export sector, with a view to 
stimulating domestic refining of palm oil. During 2000, however, the palm oil export 
tax was lowered and temporary tax waivers were introduced, in an effort to 
stimulate exports and combat a slow domestic palm oil market. Furthermore, the 
Government offered favourable credit and payment conditions to selected importers 
and increased efforts to penetrate new markets and promote palm oil consumption 
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abroad through joint ventures. In Indonesia, the direction of policies was very much 
the same.

135
 

 
Geopolitical 
influences and 
national/internat
ional controls 
 

There is debate surrounding the use of Palm Oil as a renewable energy source due 
to the environmental impacts of its production, including clearing forests and 
draining and burning peat lands for production.  NGO’s and some international 
bodies have reported observations that tropical hardwood forests are being cleared 
for palm oil plantations. 

136
 

 
Growth of the palm oil industry has also impacted upon local communities, 
biodiversity, and climate change as palm plantations encroach further and further 
into forested areas.  This is happening across South East Asia, but the problem is 
particularly acute in Indonesia.

137
 

 
Much of the current and predicted oil palm expansion in Indonesia is taking place on 
forested peat lands.  Peat locks up huge amounts of carbon, so clearing peat lands 
by draining and burning releases huge quantities of greenhouse gases.  Indonesia's 
peat lands cover less than 0.1 per cent of the Earth's surface, but are already 
responsible for 4 per cent of global emissions every year.  No less than ten million 
of Indonesia's 22.5 million hectares of peat land have already been deforested and 
drained.

138
 

 
Pressure from lobbying groups, the media and public perception could influence 
policy surrounding supply and purchasing of palm oil. 
 

Price: history 
and projections 
 

At the beginning of 2010 palm oil was priced at $660 pounds per tonne.
139

 

Alternatives 
 

The cosmetics company Lush is seeking to replace palm oil in its products with a 
combination of coconut, sunflower and rapeseed oils.

140
 

 
One UK-based company is using Jatropha oil.  Jatropha grows quickly, is hardy, 
establishes itself easily even in arid land, and is drought-tolerant, requiring only 300 
mm of annual rainfall.  It grows especially well in South and West Africa, and South 
East Asia.  Jatropha can even be grown on semi-arid land using waste water, 
making it a useful tool in the prevention of desertification.  Each Jatropha tree can 
produce an average of 3.5 kilos of beans each year depending on irrigation levels.  
According to estimates, if 2,200 Jatropha trees are planted per hectare, each 
hectare could yield up to 7 tonnes of beans per annum.  Jatropha beans can 
produce oil yields of up to 40% and it is expected that each hectare will deliver 
about 3,000 litres of biodiesel.

141
 

 
Other - Policy As palm oil is a high yielding crop, there is enormous scope for future expansion. 

Short medium and long term supply should not be an issue. However, depending on 
policy around sustainable sourcing, production rates and demand could be affected.   
 
There are major issues surrounding the production of palm oil and impact on the 
environment, climate change and local communities.  
 
Bio fuel public policy will stimulate demand increase for palm oil. This has not been 
realised yet due to constraints with EU policy around the bio fuels directive.

142
 

Lobbying pressure due to environmental and social impacts of palm oil production 
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has seen the EU try to establish higher sustainability thresholds on the bio oil 
producers.

143
 Commitments from various governments to increase the amount of 

bio fuels being sold are pushing a rise in demand. By 2020, 10% of fuel sold in the 
EU is expected to be bio fuel.  China also has future ambitions for 15% of its fuel to 
be sourced from bio fuel, while India wants 20 per cent of its diesel to be biodiesel 
by 2012.

144
 

 
SUMMARY: 
 

The UK is dependent on imports of palm oil for many of its food products. Trends 
towards increased use of bio fuel will see an increase in consumption. Due to the 
controversy of palm oil production, risk to UK business is likely to stem from 
government policy change over sustainable sourcing and consumer pressure rather 
than supply issues.  
 
Policy surrounding sustainable procurement of the resource may impact upon 
prices suggesting a risk to business here. Sectors affected will include the 
renewable sector, food industry, cosmetics manufacturers and end users of palm 
oil. 
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Phosphorus: 
 
Topic / 
Headings 

Key points 

Geographic 
availability and 
reserves 
 

Phosphate rock reserves are mainly found in Morocco and Western Sahara, China, 
South Africa, Jordan, and the United States

145
, but these could be exhausted in the 

next 50 to 100 years.  The US, historically the world’s largest producer, consumer, 
importer and exporter of phosphate rock and phosphate fertilizers, has 
approximately 25 years left of domestic reserves.  Western Europe and India are 
totally dependent on imports.

146
  Worldwide, phosphate rock mine production 

capacity is expected to increase gradually through 2013 to about 30% more than 
that in 2008.

147
  New mines are scheduled to open in Australia and Peru in 2010 

and Namibia and Saudi Arabia in 2011.  Expansions to existing operations are 
planned in Brazil, China, Egypt, Finland, Morocco, Russia, and Tunisia.  In Canada, 
a significant phosphate rock deposit in Northern Ontario was being evaluated for 
development, and another deposit in British Columbia was being investigated.

148
 

 
Key use 
 

Phosphorus sourced from rock phosphate is mainly used for fertiliser.  90% of the 
global demand for Phosphorus is for food production; in 2005 this was around 148 
million tonnes of Phosphate rock per year. 
 

Demand 
 

Globally, farmers use more than 17 million tonnes of mined phosphorus on their 
fields to produce their crops, at a cost that represents nearly 30 percent of their 
budget.

149
  A predicted increase in global demand by 50-100% by 2050 has meant 

supplier countries are already reducing exports to secure domestic supply.  Two 
significant contributors to the increased demand for phosphorus have been the 
increasing popularity of meat and dairy based diets, especially in growing 
economies like China and India, and the expansion of the bio fuel industry.  
Increases in population will also directly increase the demand for phosphate rock in 
food production. There is mention that agricultural soils in Europe and North 
America have surpassed critical Phosphorus levels and so only require light 
applications to replace what is lost in harvest, therefore it is suggested that demand 
is stabilising in these areas. 

150
 

 
The growing demands for phosphorous has escalated prices across the world. In 
2007 / 2008, the price of the raw material - phosphate rock -  surged by more than 
700 per cent in a 14 month period, to more than $367 (£185) per tonne.

151
 Owing to 

this, phosphate fertiliser producers were left with high inventories of both phosphate 
rock and fertiliser as farmers delayed purchases until the price dropped. This led to 
the temporary closure of many phosphate rock mines and fertiliser plants, 
particularly in the US. 
 
Although there is a downward trend for phosphorus demand in developed regions 
like Western Europe, in the emerging economies such as China and India there is a 
surge in demand for the resource. Therefore overall phosphorus demand, and 
subsequently price, is unlikely to diminish.

152
 

 
Supply trends Nearly 90% of geological reserves of phosphorus rock are located in only five 

countries: Morocco and Western Sahara, China, South Africa, Jordan, and the 
United States.

153
 The US has approximately 25 years of reserves remaining, while 

China has imposed a 135% export tariff on phosphate rock to secure domestic 
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supply. Western Europe and India are totally dependent on imports. There are 
growing concerns that phosphorus availability will peak by 2040.

154
 

 
Geopolitical 
influences and 
national/internat
ional controls 
 

As phosphate rock reserves are mainly found in only five countries they are subject 
to international political influence.

155
 

 
As noted above, the predicted increase in demand by 50-100% by 2050 has meant 
supplier countries are already reducing exports to secure domestic supply.

156
 A 

series of geopolitical issues have arisen with the global supply of phosphate due to 
only approximately 50 to 100 years remaining of its current reserves and this being 
dominated by only a handful of countries. China, which has the largest reported 
reserve, has recently imposed a 135% export tariff on phosphate, to secure 
domestic supply and prevent exports

157
.  

 
Additionally, the US which has historically being the world’s largest producer, 
consumer, imported and exported of phosphate rock and fertilizers has only 25 
years left of domestic reserves, and therefore currently imports significant quantities 
of phosphate rock from Morocco. However, this has created a sensitive geopolitical 
issue on supply as Morocco controls and extracts phosphate from Western Sahara. 
Objections to this have been raised by the Western Sahara Resource Watch, who 
have stated ‘extracting and trading with phosphates from Western Sahara are 
contrary to international law’ and as a result the UN have condemned this trade. 
Several Scandinavian firms have also boycotted phosphate imports from 
Morocco.

158
 

 
Overall, substantial parts of the profitable phosphate reserves are located in 
politically unstable countries in North Africa and the Middle East. Political decisions 
of local governments leading to the restriction of phosphate exports could therefore 
result in a significant shortage of phosphate rock, including a strong impact on the 
phosphate price

159
.   

 
Price: history 
and projections 
 

The quality of phosphate rock reserves is declining and the cost of extraction, 
processing and shipping is increasing. This will directly impact farmers and food 
supply chains.

160
  . In 2007 / 2008, the price of the raw material - phosphate rock - 

surged by more than 700 per cent in a 14 month period, to more than $367 (£185) 
per tonne. It is anticipated that the price of phosphate rock and related fertilisers will 
remain high in the near future.  Mining projects in Saudi Arabia are currently being 
scoped. 

161
 

 
Phosphorus rock mining and fertiliser availability may also be affected by energy 
prices due to the energy intensity needed for production.

162
 

 
Alternatives 
 

The recent price spike in phosphate rock may trigger innovations in phosphorus 
recovery and efficiency measures.  Shifting from importing phosphate rock to 
domestic production of renewable phosphorus fertilisers (such as human excreta 
and biomass) could increase countries’ phosphorus security and reduce the 
reliance on increasingly inaccessible phosphate fertiliser markets.

163
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There are a number of technologies and policy options that exist today at various 
stages of development – from research to demonstration and implementation – that 
together could meet future phosphate fertilizer needs for global food production. 

164
 

 

Other - Policy Global energy policy may impact upon phosphate rock production as it is so energy 
intensive.

165
 Phosphorus is also included in the European Pollutant Emission 

Register (EPER) reporting requirements. 
 

SUMMARY: 
 

Phosphate rock reserves are declining and the cost of the resource is set to 
increase as global demand continues to rise. Price rises are likely to impact upon 
farmers and agriculture in the UK as the cost of fertilizer rises. Costs may be 
transferred across the food supply chain to the end user. Other sectors may be 
impacted such as garden centres and fertilizer wholesalers. As costs increase, 
innovations are likely to become more economically viable. There may be a shift 
from importing phosphate rock to domestic production of renewable phosphorus 
fertilisers.  Another impact and risk to UK business is through geopolitical influences 
on phosphorus, for example with China recently imposing a 135% export tariff on 
phosphate rock, which will have an impact on global mass balance levels as well as 
impacts on prices.  
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Rare Earth Elements: 
 
Topic / 
Headings 

Key points 

Geographic 
availability and 
reserves 
 

Rare Earth Elements (REE) include erbium, europium, gadolinium, yttrium, 
lanthanum, terbium, cerium, neodymium, samarium, dysprosium, praseodymium 
and thulium.  Although deposits with minerals containing REE are found in Scotland 
and Wales, there has been no commercial production.

166
  The UK also possesses 

REE resources contained in the tailings of disused tin mines in Cornwall.  However, 
the economics of REE recovery at operational tin mines overseas has been 
marginal and has met with only limited success; on this basis recovering REE in a 
non-operational mine context is unlikely to be economic in the UK.

167
  There is no 

indication that primary or secondary deposits will be commercially viable / exploited 
in the UK in the future.   
 
Despite their name (‘rare’ is a reference to the (historical) difficulty of separating and 
identifying the metals),

168
 REE are relatively abundant globally, although 

commercially exploitable concentrations are less common than for most other 
ores.

169
 Current reserves amount to 99 million tonnes (comprised of 36 million 

tonnes in China, 19 million tonnes in the CIS, 13 million tonnes in the US, 5.4 million 
tonnes in Australia, 3.1 million tonnes in India and 22 million tonnes in other 
countries).

170
 

 
Since the early 1990’s, the primary global supplier of mined REE has been China, 
which in 2008 produced more than 90% of the total global output of 124,000 
tonnes

171
 

 
Key use 
 

Some REEs (the lanthanides and yttrium) are critical to high technology
172

 and 
there is a growing recognition of their importance in technologies that will underpin 
the development of a low carbon economy in the UK.  For example, the current 
generation of hybrid and electric vehicles and wind turbines uses substantial 
quantities of REE in the form of high-strength magnets (neodymium, dysprosium 
and terbium) and rechargeable batteries (lanthanum).

173
  Examples of other key 

uses include energy efficient fluorescent lamps, permanent magnets for electronic 
equipment, fibre-optic telecommunication cables, the storage and transport of 
hydrogen, and low energy magnetic technology for cooling and refrigeration.  Many 
of these applications relate directly or indirectly to new technologies that will support 
the development of a low carbon economy in the UK.  Consequently, demand for 
REE is predicted to grow in the UK. 
 
In 2007, the total value of imported rare earth metals, scandium and yttrium, was 
£879,000 (for 88.4 tonnes imported).  The value of exports of compounds of rare-
earth metals, yttrium and scandium, in the same year was £5,221,000 (1,133 
tonnes exported).

174
  No details of value added through REE applications in high 

technology are available, but given the growing role of REE in low carbon 
technologies, it is clear that REE will have a significant (and growing) value within 
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the UK economy.   
 

Demand 
 

China has the highest demand, at 60% of the world’s total.
175

  Globally, demand is 
expected to grow at an average of 8-11% across the REE group, with fastest growth 
in the REE used in magnet and metal alloy applications for hybrid and electric 
vehicles (lanthanum and neodymium, with estimated consumption of 10-15 kg and 
1 kg respectively for each hybrid vehicle).

176
   

 
As demand in the UK grows, so will exposure to shortages in specific REE.  The 
exact nature and impact of global shortages on UK businesses will depend on the 
relative growth of different (and possibly new) applications in the UK manufacturing 
sector.  However, in general terms, it is likely that UK experiences will mirror those 
on a global scale and shortages (and / or high prices) will be experienced for 
neodymium, dysprosium, terbium and possibly other members of the REE group. 
 
Demand for REE in the UK is likely to grow on the back of a developing low carbon 
economy. Demand can be managed to a certain extent through substitution, but in 
several key applications the options for substitution are limited or absent. High 
prices and low availability may see the restriction of some REE to high end 
applications where substitution is not possible. 
 
The principal driver of demand change in the UK is the stated desire to move 
towards a low carbon economy (and to also service other developing low carbon 
economies through the export of appropriate high technology manufactured in the 
UK). This will drive increased demand for REE. Certain observers

177
 consider that 

the availability of REE is a cause for concern and has negative implications for 
future leading edge technological wealth creation, energy efficiency and climate 
change mitigation/adaptation.  
 

Supply trends The UK is entirely dependent on imports for its supply of REE.  At 2008 production 
rates, global reserves would be sufficient for nearly 8 centuries. Undiscovered 
resources are also thought to be very large relative to expected demand.  
Any development of REE reserves outside of China will be subject to a significant 
time lag, and so China is expected to remain the main supplier of REE in the short 
and medium term. Only between two and four new mines are likely to open outside 
China (in the United States, Australia and Canada) by 2014 and consequently the 
supply of certain REE may be limited over the medium term

178
 (and possibly longer 

depending on the new mine capacity brought online and demand growth trends). 
The cost of production outside of China is likely to be substantially higher due to 
increased labour costs and provision for environmental management and 
protection. This may in itself result in some deposits not being commercially viable 
in highly regulated business environments. On the upside, it is likely that non-
Chinese sources would operate to much higher environmental standards than 
China’s operations.

179
 

 
It is also important to recognise that other factors could potentially impact the 
commercial exploitation of known reserves, for example environmental restrictions 
on mining activities in certain locations (particularly in highly regulated countries) 
and the presence of radioactive elements in some REE deposits. 
 
As noted above, although long term reserves exist, demand is likely to outstrip 
supply for some REE, leading to shortages and associated high prices. For 
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example, neodymium, dysprosium and terbium (used in permanent magnets), may 
exhibit shortfalls ranging from 5% to 40% of total demand.

180
  As a consequence, 

the expected growth of hybrid and electric vehicle sales may limit the availability of 
neodymium for other high technology applications, including magnet-based 
gearless systems for wind energy generation.   
 
However, for some members of the REE group, growth in supply is likely to match 
or exceed demand (for example, lanthanum, the key element for Ni-metal hydride 
batteries, will have a net surplus of approximately 7% of supply over demand).  
 

Geopolitical 
influences and 
national/internat
ional controls 
 

Due to the UK reliance on importation of REE to meet demand, the geopolitical 
influences are those that exist in the source countries rather than within the UK.  
There appear to be no national or international controls on the movement and trade 
of REE.   
 
The supply of REE was dominated for 20 years by Mountain Pass in the USA but 
China has dominated the market since the early 1990s.

181
  China is responsible for 

approximately 97% of global production of REE generally and more than 99% for 
dysprosium and terbium. The Government of China has been reducing supply 
(export) quotas in order to meet internal demand and in an attempt to encourage 
manufacturers requiring rare earths to locate operation in China,

182, 183
 and will 

reduce quotas further. There are also reports that exports of dysprosium, one of the 
most critical REE, may be banned from 2015. As materials with increasingly 
strategic applications relevant to the supply of high technology products and 
development of low carbon economies, perceived or actual constraints to the supply 
of REE will drive the development and exploitation of new resources outside of 
China. Conversely, if China chooses not to (fully) restrict exports as expected this is 
likely to stifle the development of new mines outside of China,

184
 leading to the 

conclusion that the best long-term scenario depends on China restricting rather than 
allowing exports. 
 
From China’s perspective, export restrictions will lower domestic prices and reduce 
incentives to develop mines. For domestic prices to be maintained via market 
forces, additional flow of capital into manufacturing facilities in China would be 
necessary (to increase domestic demand).

185
   

 
Price: history 
and projections 
 

June 2009 prices (per tonne) for a selection of rare earth oxides (minimum 99% 
purity) were:

186
   

 

• Lanthanum – US$5,900  

• Cerium – US$3,800 

• Neodymium – US$14,500 

• Praseodymium – US$14,500 

• Samarium – US$4,800 

• Dysprosium – US$112,000 

• Europium – US$495,000 
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• Terbium – US$360,000 

The substantially higher prices of dysprosium, europium and terbium reflect the 
relative shortage of their supply and lack of alternatives in key applications.  REE 
that are used in magnets – neodymium, praseodymium, dysprosium and terbium – 
have each experienced three to five-fold price increases between 2001 and 2008, 
before falling in price in 2009 as a result of the global economic downturn.  
Europium has relatively low abundance, high demand and no substitutes and 
consequently is also highly priced.  Prices for the other REE have generally 
remained around 2001 levels throughout the subsequent period.

187
 

 
In the longer term, for REE that are in short supply, large price rises are possible, 
resulting in their diversion to high technology applications where alternatives do not 
exist.

188
  China – the principal producer of REE at present – has been restricting 

export of REE and is likely to continue to do so into the future.  While this may 
cause price increases in the short term, it will also trigger increased production from 
areas outside China, which may reduce price increases, increase availability and 
avoid shortages for some REE.  It is likely, however, that some REE will remain in 
short supply in the long term, with prices remaining elevated.  High prices are also 
likely to stimulate improved recovery and recycling of REE, which at present is 
limited.

189
   

 
Alternatives 
 

In principle, the substitution of some REE is desirable based on their high price and 
limited availability.  However, while substitutes are available for some REE 
applications, these are generally less effective.

190
  For some applications, 

substitution options may be limited or absent.  For example, in most uses, 
especially in electronics, lasers, and phosphors, yttrium is not subject to substitution 
by other elements.  
 
As a stabilizer in zirconia ceramics, yttrium oxide may be substituted with calcium or 
magnesium oxide, but they generally impart lower toughness.

191
  At present, only 

limited options exist for alternative technologies that eliminate or reduce the quantity 
of REE in electric vehicle motor magnets.

192
  However, given the predicted shortage 

of key REE the development of such technologies may become essential in order to 
reduce reliance on REE which are in chronic short supply.  In some applications 
there are no known alternatives (for example, the use of europium in colour 
cathode-ray tubes in televisions and LCDs in computer monitors, erbium in fibre-
optic telecommunication cables, which is the only element with the desired optic 
properties)

193
.  

 
There is some potential for substitution between the different REE.  For example, 
praseodymium, could be used as a substitute for neodymium (albeit with reduced 
performance), given that in the longer term there is likely to be a surplus of the 
former and a significant shortage of the latter.   
 

Other - Policy China’s trading polices and restrictions on exports of REE (as noted above) have a 
very significant impact on supply and will continue to do so until production outside 
of China makes an impact on China’s current domination of REE supply. It is highly 
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likely that future exports from China will be further reduced as it seeks to develop its 
own value-added industries.

194
   

 
There are no existing or planned initiatives to reduce or eliminate the use of REE 
and REE compounds from a policy perspective; changes in REE consumption in the 
UK will be determined by market forces rather than policy drivers.  
 

SUMMARY: 
 

Inside and outside of China demand and supply are expected to increase. In the 
medium and long term, China’s domination of REE supply is likely to be eroded by 
the development of mining operations outside China. Despite the development of 
new global production it is likely that there will be long term shortages of certain 
REE as supply lags behind demand. As a consequence it is likely that the UK will 
face long term supply availability issues, with significant implications for the 
development of a low carbon economy.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                      
194

 Oakdene Hollins. 2010. Lanthanide Resources and Alternatives. A report for Department for Transport and Department for Business, 
Innovation and Skills, March 2010. Available at http://www.oakdenehollins.co.uk/pdf/Lanthanide_Resources_and_Alternatives.pdf. Accessed 24 
April 2010. 



Timber: 
 
Topic / 
Headings 

Key points 

Geographic 
availability and 
reserves 
 

The UK imports approximately two thirds of its total consumption with the rest of the 
demand provided through UK production

195
  

 
Nearly 60% of UK imported wood comes from Scandinavia.

196
   

 
Each year the UK buys more than 1 million cubic meters of timber, including 50% of 
our tropical plywood imports, from Indonesia, where it is estimated over 80% of all 
exports are illegal.

197
 Overall, 10% of the UK’s total imports of timber, pulp and 

paper came from illegal sources.  Much of it was taken from forests including the 
Amazon, Congo Basin and Indonesia, now suffering from the world’s heaviest level 
of illegal deforestation. 
 

Key use 
 

The main UK market for timber is the construction industry.  Wood is also used in 
pallets and packaging, paper manufacture, furniture, fencing (and other outdoor-use 
items) and a variety of other markets. In recent years, there has also been an 
emergence and development of energy markets for timber products on a domestic 
and industrial scale.

198
  Timber is valued by the Office of National Statistics (ONS) 

at over £7.6 billion per annum, placing the wood industries and forestry in fifth place 
in the list of over 120 major industries in the UK.

199
 

 
Demand 
 

The UK is one of the largest consumers of wood products in the world, importing 
approximately two thirds of its total consumption with the rest of the demand 
provided through UK production

200
  

 
However, the UK timber trade faces uncertain prospects - economic activity has 
been slowing in the UK in recent months, undermining confidence in the timber 
importing and manufacturing sectors.  The Economist Intelligence Unit forecasts 
that real GDP growth slowed from 3.1% in 2007 to 1.9% in 2008. 

201
 

 
Although sections of some timber markets are currently able to maintain reasonable 
levels of trade, the overall impact caused by the difficulties of the UK economy in 
2008 should not be underestimated in terms of the serious effect it is having, and 
will continue to have, on corporate viability. 
 
The drivers of demand in construction (the primary consumer of timber in the UK) 
are consumer spending on home improvements, housing starts, public sector 
procurement and, to a lesser degree, industrial and commercial building and 
refurbishment programmes. 
 
In construction, the difficulties encountered by the new home building sector in the 
present economic climate has reduced the volume of timber products consumed, 
although of all new build sectors, timber frame housing and timber frame 
commercial projects have fared better than the masonry and other material sectors. 
In 2007, timber frame housing was thought to account for around 22% of all new 
housing in the UK, with further growth predicted for 2008. Timber frame is especially 
strong in the social housing sector where the downturn in new housing is less 
marked than in the private new housing sector, thereby limiting the reduction in 
sales of timber products.  
 
In the pallets and packaging industries, the downturn in manufacturing output and 
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lower growth in consumer spending is expected to reduce the demand for 
packaging materials generally. 
 

Supply trends The certified proportion of the 8.18 million tonnes of softwood roundwood harvested 
in the UK in 2008 grew to 83.9%, from a level of 80.5% in 2005. 
 
The certified proportion in the UK of the 14.40 million m3 of timber and panel 
products produced and imported in 2008 grew to 83.6% - from a level of 66.7% in 

2005
202

 

 
The level of UK sawmill certified consumption of softwood roundwood rose to 81.2% 
in 2008, from 76.2% in 2005. Certified production from UK sawmillers also 
increased to 75.4% in 2008 from 70.8% in 2005. The proportion of UK produced 
certified panel products in 2008 was 100%, as in 2005. 
Certified softwood production among smaller sawmills has risen from 25% of this 
group’s total output in 2005 to 36% in 2008. 
 
Without exception, the level of certification for all timber and panel products from UK 
producers and importers grew in 2008. The level of certification of timber and panel 
products imports to the UK has risen from 55.8% in 2005 to 81.4% in 2008. 
Imported softwood lumber certification has been the area of fastest growth, rising 
from 58% of imports in 2005 to over 90% in 2008

203
. 

 
Geopolitical 
influences and 
national/internat
ional controls 
 

EU Forest Law Enforcement Governance and Trade (FLEGT) policy is intended to 
ensure that timber imported to the EU comes only from legal sources.  It includes 
ideas for action in areas such as public procurement and the private sector.  These 
policies are expected to have an important influence on the EU market. In many EU 
countries FLEGT licenses will be accepted as reliable proof of legality.  
 
The UK government’s Central Point of Expertise on Timber (CPET) prepared the 
ground for the April 2009 deadline whereby all wood used in UK government 
procurement must either be verified sustainable or covered under the terms of a 
FLEGT Voluntary Partnership Agreement license.

204
 

 
A number of EU private sector timber trade federations have made commitments 
through Codes of Conduct to eliminate illegally harvested timber from their supply 
chains

205
. The WWF estimates that Central Government is responsible for 18% 

(around 9.39 million m3) of total imports of timber pulp and paper each year and 
that of this roughly 10% originates from illegally felled forests including the Amazon, 
Congo Basin and Indonesia, now suffering from the world’s heaviest level of illegal 
deforestation. In July 2002, the Environmental Audit Committee (EAC) estimated 
that the figure rose to 40% when Local Authorities and the wider public sector were 
included. Of this the building industry accounted for between 60-70% of total timber 
consumed

206
.  

The European Parliament's environment committee has said it supports member 
states' view that only traders placing timber products on the EU market should bear 
responsibility for stopping illegal imports

207
. 

 
Price: history 
and projections 
 

For some sectors of the timber industry, for example wood based panels. it is 
predicted that in the next few years there will be a significant imbalance between 
wood supply and demand due to the rate at which subsidised biomass energy 
production is increasing.  As a consequence it is calculated that wood prices are 
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also likely to significantly increase over the next few years.  Furthermore, this is 
likely to hinder the industry’s ability to remain profitable.  

208
 

 
 

Alternatives 
 

Timber can be replaced by steel and other components such as cement in the 
construction sector.   
 

Other - Policy The full effect of consumer requirements for responsibly sourced timber and wood 
based products – products that demonstrate responsible and ethical forestry and 
timber processing practice, is yet to be fully determined. Timber harvests ‘certified’ 
by third party organisations provide purchasers with confirmation that material has 
not originated from sources harmful to the Worlds eco-systems.  
 
The certified UK harvest is predicted to grow to 85.0% during 2009 from 83.9% in 
2008, with specific requests for certified goods from the customers of importers and 
distributors rising from around 10% of sales in 2005 to over 30% in 2008 – 1 in 3 
customers now specifically demand certified goods

209
. 

 
Longer-term, initiatives to raise the quality of new home building, such as the Code 
for Sustainable Homes, will drive changes in the Building Regulations, initially in 
England and then followed by the devolved administrations, which are expected to 
favour the increased use of timber products. The Government aim that all new 
homes built by 2016 will need to be ‘carbon neutral’ is also expected to drive the 
development of timber frame construction and stimulate the demand for timber 
products. 
 
Timber bought and used in the public sector is coming under increasing scrutiny. 
The UK government’s Central Point of Expertise on Timber (CPET) has been 
preparing the UK Government's timber procurement policy that requires Central 
government departments, their executive agencies and non-departmental public 
bodies only to seek and procure timber and wood-derived products originating from 
either legal and sustainable or Forest Law Enforcement Governance and Trade 
Voluntary Partnership (FLEGT) licensed or equivalent sources.  

The policy requires government buyers to request evidence from contractors that 
the supplied products comply, not only with the policy requirements for legal, but 
also the requirements for sustainable timber or FLEGT-licensed timber

210
. From 

April 2015 only sustainable produced timber will be purchased. Contractors will be 
obliged to demonstrate that timber is from a legal and sustainable source by having 
chain of custody certification or FLEGT licensed timber. Other types of evidence will 
be necessary to show that the forest from which timber was purchased was 
managed legally and sustainably. Additionally, within the policy, there is the 
inclusion of risk assessment. Where material is purchased from a ‘low-risk’ source 
which has a good record of forest governance and responsible management, 
evidence could be acceptable if a region or a country demonstrates equivalence 
that the laws and practices meet the standard of an operational certification scheme 
e.g. Programme for Endorsement of Forestry Certification, or the Forestry 
Stewardship Council. 
 
Currently there is no FLEGT-licensed timber available in the market and therefore 
further detailed guidance on requirements to FLEGT-licensed timber will follow from 
CPET as it becomes available. 
 
Scotland, Wales and Northern Ireland are not mandated to comply with UK 
Government policies. The Sustainable Buildings Code and the Olympic 
Development Authority’s procurement policy already recognise the merit of 
responsible timber purchasing. 
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These policies are expected to have an important influence on the EU market – in 
many of them FLEGT licenses will be accepted as reliable proof of legality.  
 
Other factors driving UK imports include promoting CSR credential as a means to 
convey positive message to customers and Competitors and the Construction 
Products Directive – ensuring the free movement of all construction products within 
the European Union by harmonising national laws with respect to the essential 
requirements applicable to these products in terms of health and safety

211
. 

 
The further implementation of policies for renewable energy, materials recycling and 
sustainable construction will also affect timber markets..  
 
At a recent conference

212
 showing support for objectives outlined in a green 

consultation paper on forest protection from the impact of climate change, the EU 
Paper Association expressed a wish that the sustainability criteria for use of 
biomass for energy production and manufacturing be the same as that of wood 
production. 
 

SUMMARY: 
 

The difficulties of the UK economy in 2008 and lower growth in consumer spending 
has reduced the overall demand for timber products in the majority of sectors in the 
market. Demand for responsibly sourced timber and wood based products, to meet 
changes directed for example under Code for Sustainable homes, ODA, and UK 
Government time procurement policy, is likely to further increase proportions of 
‘certified’ UK harvests and have an important influence on the EU market. Volumes 
of recovered paper and board are expected to meet demand for planned new 
capacity for UK mills.  
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Tin: 
 
Topic / 
Headings 

Key points 

Geographic 
availability and 
reserves 
 

The UK has a long history of tin production.  At present there are no operational 
mines, but two potential projects are in the planning stages.  The first is the planned 
re-opening of the South Crofty mine in Cornwall, which last operated in 1998.  
Planned production is for 3,000 tonnes per year of tin concentrate initially, with 
possible scaling up in the future.  Substantial investment is likely to be required to 
bring the mine back into production.

213
  The second potential project would see 

relatively minor amounts of tin (400 tonnes per year) produced as a by-product at 
the Hemerdon project, a low-grade open pit tungsten-tin project in Devon (ITRI, 
2009).  Predicted start dates for both potential projects are after 2012 at the earliest.  
Tin concentrates produced at these projects would be exported for smelting and 
refining to tin metal as there is no UK capacity.   
 
The UK’s principal supplier of tin is Peru, with minor amounts from China and Brazil 
(22%).

214
  Relatively significant amounts of secondary tin are available from within 

the EU.
215

 
 

Key use 
 

In the global context, the most significant use of tin is in solders (51% of world 
consumption) followed by tinplate (17%) and tin chemicals (mainly used as PVC 
stabilisers) (13%).

216
  There are a number of potential new applications for tin, 

particularly in the tin chemicals and energy technology fields.  Potential new 
markets include glass coatings, fire retardants, anti-microbial healthcare products 
and water treatment.

217
  

 
In the UK, tin is used in a wide range of applications.  These include tinplate and tin 
chemicals (the two largest markets in the UK), applications in the electrical and 
electronic industries, as well as for pewter and other minor applications.  Valuing the 
contribution of tin to the UK economy is confounded by the fact that tin is normally 
only a small – but vital – element of the many products that contain it.  This is 
highlighted by the fact that ITRI, the world's foremost authority on tin and tin related 
information, has not attempted to evaluate a monetary value for tin’s contribution to 
the UK’s economy.

218
  However, tin clearly plays a key role in products that make a 

relatively significant contribution to the UK economy, such as electronics and the 
manufacture and export of canned foodstuffs.  
 

Demand 
 

Consumption in the UK has been relatively consistent in the period 2002 – 2008, 
ranging from a low of 5,500 tonnes in 2008 to a high of 7,125 tonnes in 2003:

219
  

 
• 2002 – 6,888t 

• 2003 – 7,125t 

• 2004 – 6,000t 

• 2005 – 5,800t 

• 2006 – 6,000t 

• 2007 – 6,000t 

• 2008 – 5,500t 

Based on data for 2008, the UK’s consumption was equivalent to approximately 2% 
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of world production; as such the UK is a relatively modest consumer of tin in a 
global context. 

Globally, tin consumption is forecast to start recovering in 2010, with stronger 
performance likely from 2011 onwards. A return to longer-term trend growth rates is 
predicted for 2012-2013, but the growth in demand is likely to be concentrated 
mainly in China and other emerging Asian markets (where tin-based solder and 
tinplate usage will increase).

220
 Future demand in the UK is likely to remain stable 

and in the range noted above for the period 2002-2008. However, price increases 
(to above approximately US$20,000 per tonne) may promote substitution, leading to 
a decline in demand.   
 
The impact of the global economic downturn on tin demand in 2009 varied across 
the different applications. For example, tinplate demand remained relatively stable, 
while tin chemicals (used mainly as PVC stabilisers) suffered from their links to the 
construction sector. A fall in solder demand reflected lower sales of electronic 
products, which may continue for several years.

221
 On the plus side, the fall in tin 

prices lead to reduced pressure for price-based substitution, propping up demand 
somewhat. As the recession recedes, global demand is expected to return to its 
longer-term growth trend (as noted above).  
 
A potential source of increased demand for tin (globally and in the UK) is the 
replacement of remaining lead-based solders. An estimated 63% of solder has been 
converted to lead-free globally, which leaves a significant proportion still to be 
converted, equivalent to approximately 17,500 tonnes per annum in a global 
context.

222
 The UK is likely to mirror this scenario, albeit at a much reduced scale. 

The conversion of remaining lead-based solder is likely to be phased in over a long 
timeframe, possibly extending to 2018 and beyond.

223
 Consequently the impact on 

demand is likely to be incremental and may be masked by increases and falls in 
demand for other applications.  
 
Another important issue regarding the outlook for UK tin use is globalisation.

 224
 

Manufacturing of consumer electronics has already largely migrated to low cost 
Asian countries, while within Europe production is being shifted to eastern/central 
Europe. Cookson Group noted in its 2009 Annual report that it has just completed 
the transfer of solder paste production from Ashford, Kent to Hungary. All UK 
tinplate production is at one plant (in South Wales) owned by the multi-national 
Tata/Corus group, which depending on market growth and cost factors could also 
decide to relocate.    
 
Overall, demand in the UK is likely to remain in the range seen in the years 
preceding the economic downturn, although falls may be triggered by high tin prices 
and associated substitution and the overseas relocation of tin consuming industries. 
 
In the short-term, demand weakness will be the predominant issue for tin as a result 
of the global economic downturn. In the medium term, tin demand is predicted to 
rise as the world economy recovers. 
 

Supply trends At present, the UK is entirely reliant on imports for its supply of tin and there is no 
primary production of tin metal in the UK. 
 
World total production in 2008 / 2009 was approximately 300,000 tonnes per 
annum. Reserves are calculated at 5,600,000 tonnes

225
, equivalent to 

approximately 18 years production at 2009 rates. The reserve base (last calculated 
by USGS in 2009) is 11,000,000 tonnes (this includes those resources that are 
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currently economic, marginally economic and some that are currently sub-
economic). On this basis USGS concludes that “world resources, principally in 
western Africa, south-eastern Asia, Australia, Bolivia, Brazil, China, and Russia, are 
sufficient to sustain recent annual production rates well into the future”.  It should 
also be noted that, due mainly to socio-political factors, it has not been possible to 
fully evaluate reserves in many countries or areas with good geological potential.  
This point applies in particular to Central Africa and some parts of Asia.  
 
As demand increases after the economic downturn, lack of supply will become the 
main issue

226
 due to:   

 

• Constraints on production in China and Indonesia – in 2009 the world’s two 
largest producers of tin experienced problems. China suffered sporadic difficulty 
in obtaining feedstock for its smelters and as its domestic concentrate 
production was constrained, Chinese companies were active in international 
markets. Production in Indonesia was negatively impacted by a Government 
shutdown of possibly illegal tin operations.

227
  

 

• Lack of exploration and development investment – the principal factor 
hindering production in the medium and longer term is the current low level of 
investment in exploration and development of new deposits (as a result of the 
global economic downturn). Where new operations are being planned, the grade 
(tin content) of the ore deposit is generally very low (<0.4% tin)

228
 and there will 

be significant lead times involved in bringing them into production.
 229

  
Furthermore, the companies owning the projects are mainly junior mining or 
exploration companies, with limited operating cash flow to finance development 
and limited access to debt or equity finance under current market conditions.

230
 

 
One important point to note is that a medium-term rise in tin prices would make it 
much more likely that the two projects in southwest England noted above would go 
ahead – thereby greatly increasing the UK’s self-sufficiency in tin. 
 

Geopolitical 
influences and 
national/internat
ional controls 
 

Due to the reliance on importation of tin to meet demand, the geopolitical influences 
are those that exist in the source countries rather than within the UK. There appear 
to be no direct national or international controls on the general movement and trade 
of tin metal.   
 
China plays a key role in tin demand and tin supply. In 2009 China was responsible 
for 38.7% of global tin production, while it also consumed 39.3% of global 
production, making China a net importer. The second largest producer was 
Indonesia, responsible for 19.5% of world production.

231
 A significant proportion of 

tin produced in Indonesia is believed to arise from illegal operations, that are 
periodically restricted by the Indonesian government to control over-production and 
minimise tin price falls.

232
  

 
Recent NGO pressure has resulted in some smelting and refining companies 
voluntarily terminating their purchases of tin concentrate from the Democratic 
Republic of Congo (DRC), where some mineral production is linked to the activities 
of armed groups. The US government has also proposed legislation to restrict the 
purchase of tin concentrate (and certain other minerals) from the DRC. The impact 
of such voluntary and legislated restrictions is likely to be relatively minor, as DRC is 
one of the smaller tin producers.  Any impact is also likely to be short-lived, as 
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efforts to create a system for monitoring supply chains in DRC progress (which will 
allow concentrates that have no links with armed groups to be identified and 
purchased).  It is unlikely that such constraints will have a significant direct or 
indirect impact on UK businesses.  
 

Price: history 
and projections 
 

Tin is less exposed to the declines in automotive and construction industry activity 
than most other metals, but has seen declines in the consumer electronics sector 
(both as a result of the recent global economic downturn and the relocation of a 
significant portion of the UK’s electronics manufacturing capacity to overseas 
countries) . Tinplate demand is stable or growing.  Consequently, while global 
demand has dropped (from an estimated 360,000 tonnes in 2006/2007

233
, to 

approximately 3000,000 tonnes in 2008/2009) the short-term surplus of supply over 
demand has been limited, assisted by sharp falls in tin production (driven by falls in 
the tin price).  
   
Current investment in exploration and development of new tin deposits is limited 
due to the decline in tin price during the global economic downturn.  As a result, in 
the medium term, tin supply is likely to be constrained as supply lags behind 
growing post-recession demand.

234
  However, this may be offset by the rapid 

growth of artisanal tin mining, which is not constrained by the need for 
investment.

235
 Consequently, tin prices are forecast to rise to US$25,000 - 

US$30,000 per tonne in 2012-2013 (the current price is hovering around 
US$19,000 per tonne) as the market moves from surplus into sizeable deficits.  
However, under alternative scenarios, the price of tin may rise to US$40,000 per 
tonne or more by 2012 or earlier.

236
  Although the exact price is impossible to 

forecast, it is likely that the historical price pattern over the last four decades – 
which has seen tin prices swing between much lower and much higher than the 
long-term average – will continue into the future, bringing with it a lack of price 
stability.   
 
In addition to supply and demand fundamentals, short- to medium-term variations in 
tin price may result from buying and selling by investment funds.  Recent activity of 
this sort has been reported,

237
 with an unnamed investor ‘sitting on’ thousands of 

tonnes of tin in warehouses during 2009.  In more general terms, all commodities 
are increasingly being seen as alternative assets by investors, with pension funds 
and high net worth individuals allocating parts of their portfolios to this “new” asset 
class.   
 

Alternatives 
 

Aluminium, glass, paper, plastic, or tin-free steel substitute represent alternatives to 
tin in cans and containers.  Other materials that substitute for tin are epoxy resins 
for solder; aluminium alloys, copper-based alloys, and plastics for bronze; plastics 
for bearing metals that contain tin; and compounds of lead and sodium for some tin 
chemicals (although a major reversion to lead is unlikely due to concerns about its 
toxicity).  Substitution by alternative materials is limited in some applications by 
reduced performance relative to tin.  However, periods of high tin prices can 
promote substitution and erode demand.  Work by ITRI indicates that although there 
is a range of technical, economic and sustainability factors that determine materials 
choice, when the tin price exceeds US$20,000 per tonne, substitution becomes 
significant, particularly for existing and potential new chemicals applications and 
products where the tin content represents a high proportion of the total value.

238
  

Increases to a price of around US$40,000 per tonne (as indicated according to 
some scenarios) would certainly have a major negative impact on tin consumption 
over the next 5-10 years.

239
  Although the largest markets – solders and tinplate – 
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are relatively price insensitive, concerns regarding supply constraints are likely to 
stimulate the search for tin-free alternatives.

240
   

 

Other - Policy Policy drivers have worked to both promote and reduce UK demand for tin. For 
example: 
 

• Demand promotion – since 2000, European Union Directive 2002/95 (the 
waste electrical and electronic equipment (WEEE) Directive) has restricted 
the use of certain hazardous substances in new electrical and electronic 
equipment, including lead. The ban on the use of lead in solder triggered tin 
substitution. The world electrical and electronics industry has a universal 
outlook and thus European regulations have been adopted worldwide. 
Consequently there is now little demand for traditional lead-based 
solders.

241
 

 

• Demand promotion – in the EU, the use of tin compounds to reduce toxic 
hexavalent chromium in cement products has been a major growth area for 
tin chemicals in recent years, driven by legislation to restrict the permitted 
concentration of hexavalent chromium in cement. At least 3,000 tonnes of 
tin are being consumed annually in this application, although tin price 
fluctuations have tended to limit further market penetration. The roll out of 
similar regulatory controls in areas outside the EU is likely to see 
reasonable growth in tin consumption in this application in future years.
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• Demand reduction – there has been downward pressure on certain 
organotin compounds, particularly tributyltin (TBT)-based biocides, due to 
concerns about their environmental impacts. TBT is now largely banned 
from use as an anti-foulant in marine paints.

243
  

 

• Potential demand reduction – all tin usage in the EU will require special 
authorisation under the EU’s Regulation on the Registration, Evaluation, 
Authorisation and Restriction of Chemicals (REACH), which entered into 
force on 1 June 2007. Based on the principle of ‘no data, no market’ it shifts 
onto industry the responsibility for assessing any risks relating to 
substances placed on the EU market.

244
 It is possible that the cost of testing 

and registration of some tin chemicals will result in them being withdrawn 
from the EU market by 2012, although some of the major tin producers are 
undertaking a wide-ranging, lengthy and costly programme of evaluation 
and data collection to generate the detailed datasets necessary to provide a 
comprehensive response to legislation such as REACH.

245
 

 
SUMMARY: 
 

Although world resources are sufficient to sustain recent annual production rates for 
>20 years, the availability of tin is likely to be temporarily constrained in the medium 
term as demand growth (particularly in electronic applications, tin plate and tin 
chemicals) exceeds supply growth (due to the limited number of new mining 
projects being planned and the lag in bringing them into production). This may result 
in significant price increases and promote the substitution of tin by cheaper 
alternatives (at the same time, price increases may increase the availability of 
economic reserves and stimulate investment in production). 
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Annex D – Interview Transcripts 

 
 
 
 

No. Question & Response 
 

1 What are the key resources at risk in your business area? Are there any other 
resources (apart from those identified in the literature review – and included in the 
briefing note) that you think might be relevant in terms of limited future supply? 
 

 This company sells materials in house from 70 quarries to hundreds of internal markets. The 
supply of aggregates is approximately 20 million tonnes a year however in a good year they 
could sell up to 30 million tonnes, meaning that there is a constant effort to get new supply.  
 
There is a lack of new hard rock quarries especially in National Parks, which is where most 
of the reserves are.  
 
The reserves of hard rock are unlikely to run out this century, one quarry in Derbyshire has 
150 years worth of reserves however there is an issue in that planning for quarries can be 
shorter term than the reserves are worth – in the case of the Derbyshire quarry the planning 
ends in 2042.  
 
Obtaining planning permission to develop new quarries is the main problem, particularly as 
regulations and environmental controls in particular as increasing all the time.  
 
Numerous regulations effect this sector including the Water Act implemented this year (2003 
Water Act), the Mining Waste Directive. A key problem is the gold-plating of regulations 
which are coming from the European Union, where they are more stringently applied in the 
UK compared to the rest of Europe. This is a problem for mining and aggregates companies 
which are foreign owned as this one is, as the companies wonder if it is worth investing in 
UK with these extra regulations.  
 

2 What is the resource used for?  Please name as many applications as you can. 
 

 Aggregates are used for sand, gravel, and hard rock for ready mix concrete for building. 
Aggregates are used for building and construction, for manufacturing concrete, making 
building blocks, partially for making bricks (which involves clay), in road construction sub-
bases, and agricultural drainage. Aggregates are a main product in asphalt. 
 
In the South East of England there are no quarries of hard rock. 90% of aggregates in 
London are supplied by Marine aggregates.  The costs of dredging for marine aggregates 
are very large, and it requires very large investment to work in this area. 
 
This company’s marine fleet relies on 24 hour operations in London due to the tides, 
however planning permission for housing has been granted near these operations which 
may lend to complaints about the 24 hour operations and an effect on these. 
 
This is a big bulk low value product sold by tonne which is not easily transported due to the 
expense involved. Fuel prices thus have a significant effect on it, and local quarries are used 
as much as possible as it is not economical to transport aggregates in most instances. This 
is particularly a problem in the recession as fuel prices as increasing, however due to 
competition costs cannot increase to match this. Haulage is the single biggest cost involved 
in the industry. 
 
The main issue affecting the industry is planning permission, the Environmental Impact 
Statements and Assessments are very technical and thus expensive to produce. It is very 

Resource Land and Marine Aggregates 
 

Organisation Cemex 
 



expensive to do this, especially within the EU compared to the UK.  
 
All stores of aggregates are sold domestically, and not to the EU. 
Some soft rock exists in the South East – sand and gravel is available particularly around 
London and Kent, however it is not permissible to quarry it – there are only approximately 2 
quarries within the M25.  
 

3 Have the businesses/industry experienced any recent issues with the resource(s) 
identified? If so what types of issues/impacts have been experienced? Do you 
anticipate any in the future? These might include limited supply, increased price, 
regional issues, geopolitical matters, etc. 
 

 Increased price has not been an issue as price has not risen in the recession, this is a 
volume market and sellers need to make lots of sales to make a profit. However gaining 
planning permission is very expensive and the UK market is quite competitive with 5 big 
operators, this may mean that stocks are depleting too rapidly. If price was higher you might 
see changes like increased recycling. 25% of UK aggregates are recycled which is much 
better than the approximate 8% in the EU. 

 
A key issue is that companies don’t want to invest in aggregates in the UK as it is not seen 
as profitable. 
 

4 If you think the resource is at risk of being in limited supply, over what time scale do 
you think the effects will become noticeable and, if relevant, exhausted unless 
measures are put in place?  If you think measures are appropriate, what sort of 
measure(s) do you think would be effective?)  Do you think there might be any future 
issues?  Is the situation likely to change in future – for better or worse?  What leads 
you to this conclusion? 
 

 Hard rock is in general in good supply, however it can travel a very long distance to the 
market with quarries from the Peak District providing stone for London, this has implications 
for sustainability as it travels either by train or road. In addition, stone from Norway also is 
sent to the South East of England. New hard rock quarries however in the South tend to be 
in affluent areas including Berkshire and Surrey where the population are more affluent and 
likely to have more influence to protest against planning for quarries.  

 
With the current planning system the lack of availability is a key issue in London, the next 5-
10 years are critical, but marine aggregates are providing some solutions in the region. 

 
Marine aggregates however follow the same regulatory problems as they are seen to 
present a danger to ecology and fish. Planning for marine aggregates also only lasts 5-year 
periods.  

 
If planning restrictions were taken away hundreds of years of stone availability would be 
guaranteed, particularly from upland areas.  

 
At the moment in the UK we are consistently granting planning permission for fewer quarries 
than we produce and need, meaning the land bank in declining. 
 

5 Do you have any way to gauge future resource availability against requirements? 
 

 Future resources are gauged by a managed aggregates supply system, which gives 
predicted supply. This has worked well for the last 30 years and works with the industry and 
Local Authorities working together to predict how much aggregate is needed in the future. 
Local Authorities are then given a proportion of aggregates which they need to provide. This 
is an issue when LA’s do not want to open a new quarry in their area due to NIMBY attitudes 
in their area. 

 
TAWPS (regional aggregates working parties) which include local government and industry 
decide what aggregates it requires, and land banks for the future. This looks at timeframes 



of 10/15/20 years. However it takes a very long time to get stone from a new quarry, up to 20 
years from when you start prospecting.  

 
LA’s use national figures for housing etc to predict their aggregates needs. 
 

6 In your opinion, what areas of the supply chain will resource issues affect most? 
Why?  
 

 See response to Q8 
 

7 In what way, will supply chains be affected? 
 

 See response to Q8 
 

8 In your view, what controls do businesses have over the identified risks in the supply 
chain? How effective are these? 
 

 Supply chain issues which will be affected range from those involved in mining, in licences to 
operate, in those involved with planning permission. 
 
Those involved in dealing with minerals only will also be an issue as the Review of Mineral 
Planning Permissions is an issue where the Local Authority can update or review conditions 
under planning and lose planning already granted. A particular issue affecting those in the 
supply chain is the EU Habitats directive, where some operators already have permission to 
work a quarry but under the directive this may be removed.  
 
Large issues among the supply chain include haulage costs and fuel costs which affect the 
price of sales and whether you suffer a loss. If the source of the aggregates is not local, then 
you have substantial costs for travelling that material. This is an issue at the moment with 
Derbyshire remotely supplying London. 
 
Some recycled material is coming into the UK from France. 
 
In Scotland a coastal quarry is supplying aggregates to London, which they ship – however 
this is still a very long way to transport 4 million tonnes a year.  
 

9 What are the economic/business implications of the resource(s) being in limited 
supply?  
 

 The economic implications are that it is very unlikely we would ever be able to afford to 
import all the stock we need as for purely geographic limitations and the cost of importing 
such bulk products it is not feasible, thus we need to understand ways to increase our own 
domestic stock. 
 

10 How do you think future resource trends and consumer demand might affect the 
resource’s availability?  In what way might these two drivers influence each other?  
 

 Customer demands will affect the next number of years; demand is predicted to be flat for 
the next few years, and to increase again slowly, though not within the next 5 years. It is 
unlikely that the same peak levels as 2007 will be seen again, particularly in terms of the 
amount of virgin aggregates demanded as future demand is likely to have a percentage of 
recycled materials contained in it.  
 

11 Do you think businesses/industry is aware of the issues associated with the 
resource(s) at risk? If yes, have steps been taken to manage the risk and if so, how 
have they prepared to manage potential resource risks in the future? 
 

 Every company recognises it is hard to get planning, some individual companies in the 
sector may feel it is ok in short term if they have lots of resources, this is particularly a 
noticeable issue in the South East of England. 



 
12 Has your business/industry made any changes to the way it acts because of resource 

risks?’ If yes, can you provide some examples? If no, what steps do you think 
business should take? 
 

 Some changes have been made, especially in terms of planning permission which is now 
much more organised, as issues like Environmental Impact Assessments become more 
complex. Operators are required to have a development plan for new reserves and it is 
extremely expensive to get planning, on average about £200,000 for a typical application. 
There is a huge need for upfront investment thus to get planning, and so to encourage 
operators to invest they need some stability in the planning and licensing for at least 20 year 
periods. 

 
Procurement has changed, there is now increasing focus on keeping costs down, becoming 
a low cost operator, keeping a low headcount and providing value for money. 

 
Electricity is increasingly an issue as it becomes more important to have contingencies and 
emergency strategies in place which involve electrical provision including generators.  

 
Other companies could take steps to change their behaviour including putting planning 
permission in sooner, particularly as it sometimes takes up to 1-2 years to gain permission, 
and then the permission only lasts for 5 years. Other steps they could take include strategic 
fuel buying, and decreasing their energy costs under schemes such as the Carbon 
Reduction Commitments. 
 

13 What future trends do you anticipate with respect to resource use? E.g. greater 
demand, restricted supply, impacts on price, a shift to alternatives. How might these 
affect the use of the resources? What do you think are the timescales for those 
trends? 
 

 Demand for aggregates does show an increase. There is a restricted supply, however this is 
not raising prices at the moment partly due to competition but also as it is as cheap for 
customers to ship/ or use travel freight to bring in aggregates from other quarries up to 40 
miles away at the moment.  
 
Recycled materials are making up 20-25% of aggregates, and this is likely to be as high a 
percentage as they will ever make.  
 

14 What opportunities do you see for your business from the impacts of resource 
trends? What are the threats? 
 

 Price of the resource should eventually rise and raise profitability for those operating in this 
sector, but to date this has not really happened as the resource has been depleting, which 
may be a sign of too many operators working in this industry. 

 
It is imperative to have the government re-think the gold-plating they are putting on EU 
regulations which makes operating in the UK so difficult, and to re-think issues around the 
Mineral Development Frameworks and the Conservatives policies on local community power 
to re-look at the strategic need for resources. 

 
The industry needs consistency from the government, not boom and bust style legislation.  
 

15 Can you identify any changes in technology, products or innovation that might affect 
the potential risk to business in any way? This could include the use of alternative 
resources 
 

 The technology for this industry is quite basic in terms of the tasks of digging, crushing and 
washing the end product. For Marine aggregates the product is dredged, then screened and 
washed.  
 



The main risks to this business do not come from new technologies but from issues such as 
energy savings, and recycling. The aggregates tax levy is a key player in the aggregates 
industry which distorts the market as nowhere else in the EU is subject to this tax of £2.10 a 
tonne, which ultimately get passed onto the buyer.  
 
Recycling is very efficient in the UK, but there are no other major innovations that have an 
effect on the market. 
 

16 What are the key policies influencing the resource and how do these influences 
manifest themselves? This includes current policy and future policy 

 Planning is the key issue, while tax also has a bearing on this topic. Government spending 
on construction is as big a factor as regulations in this area. 
 
In terms of regulations the key issues are environmental regulations including the EU 
Habitats Directive and regulations focusing on the de-watering of quarries, extraction of 
water, pollution and Health and Safety regulations. Geo-technical regulations on quarry 
design and slope stability angles also have a key role to play, and often the angles dictated 
for safety may affect the reserves of aggregates which can be made available. 
 
 

17 In your view, are the regulatory measures for protecting the resource(s) at risk 
adequate? If not, what needs to be done?  
 

 The planning system is good in some ways and provides some good environmental 
protection; however there is a lack of consistency in the approach to planning. Where 
quarries are already established, the planning permission for domestic housing needs to be 
approached differently. Currently planning for houses is often granted, and then the quarry is 
subsequently shut due to complaints about noise pollution from the tenants in the area. The 
lack of constancy across the country is an issue with some Local Authorities being 
NIMBYesque and colloquial relating to quarries, while others are embracing quarrying, 
understanding the strategic need for it.  
 

18 Do you think the risks to the resource(s) can be mitigated by existing or future trade 
agreements, policies and regulations? If yes, how? 
 

 Trade agreements would not make a difference in this area however more careful regulation 
would be helpful. The current regulations are too onerous and the gold-plating on EU 
regulations too stringent, which is negatively affecting supply and the industry. 
 

19 Finally, we would like to establish what informed you for this discussion, e.g. own 
experience, trade press, fellow business operator, a conference paper or some other 
route?   
 

 Own experience in the industry as a professional of many years standing informed this 
discussion.  
 

20 Are there any key documents regarding resource use and your industry that can be 
made available. This may include key policy or research documents, details of future 
considerations etc. 
 

 It is worth reading materials produced by the MPA (Minerals Products Association). 
 

21 Are there any other comments you would like to make? 
 

 Electricity supply is a huge issue within this industry; it is interesting that this was not a main 
topic within the survey. 
 
This is a strategic resource but the nature of industry means that operators need some 
certainty and long term planning permission guarantees to invest. They need to know if it is 
worth making those capital investments, especially if they cannot guarantee permanent 



planning permission for the resource. 
 
Defra used to have a specialist minerals section with specialists who understood the sector 
and understood the perspectives of business. This no longer appears to be the case which 
may be impacting on the Government’s ability to understand the issues businesses 
operating in this area are facing. This is particularly true in relation to the Mining Waste and 
the Lagoons directives, which are too onerous and affect investment in the industry, despite 
providing no negligible benefits to the environment. 
 
The interviewee was happy to have this opportunity to engage with Defra and would 
welcome further contact with the Department on the topic. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 
 
 
 
 
 

 
No. Question & Response 

 

1 What are the key resources at risk in your business area? Are there any other 
resources (apart from those identified in the literature review – and included in the 
briefing note) that you think might be relevant in terms of limited future supply? 
 

 Key focus is on cobalt but other relevant resources are nickel and copper since cobalt is a 
by-product of these (to a large extent) and any impact on them will have a direct impact on 
cobalt. Very little cobalt is mined as a primary metal. 
 

2 What is the resource used for?  Please name as many applications as you can. 
 

 Cobalt is not used alone but only in conjunction with other resources such as an alloy or 
chemical compound to provide products with specific improved features. It is used in a wide 
range of products and key applications include: 
 

• Super alloys for gas turbines 

• Rechargeable batteries (single largest application and main growth factor in last 10 
years) 

• High speed steels for cutting tools 

• Hard metal - tungsten carbide (use cobalt as binder) 

• Dryer in paints,  inks, and varnishes 

• Tyre adhesives 

• Medical prostheses 

• Vitamin B12 in animal food supplements 

• Magnets 

• Hardwearing alloy surfacing 

• Catalysts esp in oil industry and textiles 

• Glass and ceramics 

• Electroplating 

• Synthetic diamond manufacture 
 
At present about 54 per cent of applications are in chemical form and 46 per cent in 
metal form. Biggest users are aerospace and land based turbines together with 
rechargeable batteries. Possible future applications in electric vehicles. 

 
3 Have the businesses/industry experienced any recent issues with the resource(s) 

identified? If so what types of issues/impacts have been experienced? Do you 
anticipate any in the future? These might include limited supply, increased price, 
regional issues, geopolitical matters, etc. 
 

 Recent (defined as last 10 years) issues are: 
 

• Strong demand (prior to downturn in 2008/09) 

• Geopolitical instability in key source countries causing volatile pricing. This applies 
particularly to Democratic Republic of Congo (DRC) which could supply about 60 
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per cent of new arisings of cobalt. In general, there has been a volatile price history 
over many years. Though more stable in recent years due in part to greater 
transparency in global communications and more disciplined sales (greater market 
integration). 

• Increasing health safety and environmental regulatory requirements, in particular for 
compliance with the EU's Regulation on the Registration, Evaluation, Authorisation 
and Restriction of Chemicals (REACH). This is a new issue that the CDI is working 
on. While cobalt is a by product and produced in much lower volumes than other 
metals, such as copper, it still faces the same regulatory process and has to absorb 
similar compliance costs. Therefore, this has implications for cost of cobalt and 
ability to keeps its business value. Also there are emerging technical issues with 
compliance with guidelines in that they indicate effects levels below background 
levels (an anomaly) and timelines for compliance have proved optimistic. Thus, 
while the principle of REACH is supported, it is unclear what effect REACH will have 
on the value of cobalt when fully implemented. While regulatory issues in Europe are 
driven by EU legislation, other particular issues exist globally, e.g. EPA issues in the 
USA (drinking water and toxic chemical policy), China implementing chemical 
management policy, Canada with its DSL regulation and many other countries 
adopting chemical management policies. 

 

4 If you think the resource is at risk of being in limited supply, over what time scale do 
you think the effects will become noticeable and, if relevant, exhausted unless 
measures are put in place?  If you think measures are appropriate, what sort of 
measure(s) do you think would be effective?)  Do you think there might be any future 
issues?  Is the situation likely to change in future – for better or worse?  What leads 
you to this conclusion? 
 

 Future issues are: 
 

• On supply side, given development of large new projects recently we could move 
into oversupply. Two large new projects in DRC are Freeport-McMoRan (Tenke 
Fungurume) and Katanga Mining, though First Quantum Minerals is going into 
international arbitration after the DRC authorities withdrew the company's license for 
the Kolwezi copper-cobalt project. Therefore, in short to medium term supply is 
good. The issue of exhaustion of cobalt in long term is not well studied as its uses 
are specialised and relatively low volume but there are well defined resources (in 
USGS data) plentiful deep sea resources (not yet commercially viable). A 
commercially viable resource is envisaged for at least next 25 years (at a guess) 
barring major unpredictable external factors.  

• Demand is currently modest put picking up. In particular, cobalt use in China will be 
key part of demand side in coming years.  

• Continuation of link to Nickel and copper price and economics. 
 

5 Do you have any way to gauge future resource availability against requirements? 
 

 Cobalt is moving into slower demand growth and oversupply this year and next year (after 
which demand may pick up). Beyond 5 to 10 years it is difficult to predict resource availability 
against requirements, for example, there could be a significant new demand created for 
cobalt by hybrid and electric vehicles. Aerospace demand has also always been resilient in 
the long term and demand for land based gas turbines is strong. Use of more nuclear power 
could also be important for cobalt with the use of special high performance alloys in critical 
areas of the reactor and heat transfer mechanisms. There is also the unknown of how 
technology might develop.  
 

6 In your opinion, what areas of the supply chain will resource issues affect most? 
Why?  
 

 Key point for cobalt is political instability of DRC (key source of reserves) could have a major 
impact on supply chain. Main supply to China for refining cobalt though DRC itself is 
intending to develop refining and product (processing) capability. 



 
Industrial relations can also impact on supply. For example, there are periodic industrial 
relations issues in nickel plants in Canada (which affect supply of cobalt from those 
producers) with a three year cycle of contract negotiation with trade unions and strikes there 
particularly severe this year.  
 
End-use is also relevant. The fact that China is an engine for growth in most metals is a risk 
in itself. The driving force for cobalt demand and most other metals in last 10 years has been 
China. 
 

7 In what way, will supply chains be affected? 
 

 Any problems of accessibility in DRC will affect supply chains (See Q6 above). 
 

8 In your view, what controls do businesses have over the identified risks in the supply 
chain? How effective are these? 
 

 This is business specific and companies should adhere to recognised guidelines for 
developing the resource (for example ICMM guidelines). In particular, risk mitigation 
measures would be recommended for businesses when operating anywhere that is 
potentially unstable. 
 

9 What are the economic/business implications of the resource(s) being in limited 
supply?  
 

 This may drive substitution. Price volatility may drive design of products using alternatives to 
cobalt. In some application there aren’t clear alternatives but in magnetic systems and some 
chemical systems adjustment can be made if cobalt became too costly, e.g. new materials 
used in battery sector. However the substituted products may have inferior properties which 
could compromise efficiency, waste and possibly safety. 
 
It is difficult to assess links between cobalt use and employment as businesses using cobalt 
also use a range of other types of metals and chemicals. If cobalt were limited in supply then 
specialist alloy and chemical manufacturers would need to adapt accordingly but it is difficult 
to know what level of impact cobalt would have on this as it is used in conjunction with other 
metals. Because the UK is a leading superalloys manufacturer, turbine manufacturer and 
chemical manufacturer the effect is likely to be significant. The UK also has some of the 
most active minor metals traders whose business could be adversely affected also if cobalt 
were limited in availability. 
 

10 How do you think future resource trends and consumer demand might affect the 
resource’s availability?  In what way might these two drivers influence each other?  
 

 Trends in demand will be largely determined by Chinese and Asian emerging markets. Over 
a 10 to 15 year period there should not be an issue with overall cobalt resource (see Q4 and 
Q5 above). 
 

11 Do you think businesses/industry is aware of the issues associated with the 
resource(s) at risk? If yes, have steps been taken to manage the risk and if so, how 
have they prepared to manage potential resource risks in the future? 
 

 Yes. In recent years there has been significant investment by blue chip companies and 
Chinese companies in business expansion in DRC, Madagascar, Zambia, Mauritania etc. To 
make such investment in these areas of geopolitical instability will have entailed detailed 
analysis of the risks and measures for risk mitigation. The DRC mining industry collapsed in 
the 1980s and has been build up with improved awareness and management of resource 
risks since then – plus some relative stability in the region. The Zambian mining industry 
(which was at one time the second largest cobalt producer after DRC) wilted badly up until 
the end of the 1900’s but has since been transformed but external investment. 
 



12 Has your business/industry made any changes to the way it acts because of resource 
risks?’ If yes, can you provide some examples? If no, what steps do you think 
business should take? 
 

 As stated in Q11, business is adapting to geopolitical instability when investing in large 
projects in Africa (examples given above). But this question is very business specific so 
difficult to comment in general. 
 
The larger industries work through the International Council on Mining and Metals (ICMM) 
which has a range of sustainability projects (including responsible development of 
resources) and interacts with businesses on resource risk issues, so we should consult 
them. http://www.icmm.com/  
 

13 What future trends do you anticipate with respect to resource use? E.g. greater 
demand, restricted supply, impacts on price, a shift to alternatives. How might these 
affect the use of the resources? What do you think are the timescales for those 
trends? 
 

 Expect increased demand and during periods of restricted supply which will have an impact 
on prices (price volatility). This has been the “life of cobalt” up to now and it is likely to 
continue (to some degree) but no timescales can be given (See also questions 4 and 5). 
 
There is, however, now a greater transparency in the cobalt market. The recent introduction 
of cobalt on the LME may provide better price risk mitigation (an added tool to manage price 
risk) and we may possibly see less volatility. At least there are now facilities to manage 
supply though still cannot deal with a catastrophic collapse in supply. Since there are long 
pipelines in cobalt production there are long destocking and restocking times. 
 

14 What opportunities do you see for your business from the impacts of resource 
trends? What are the threats? 
 

 Key opportunities are growth in the aerospace sector (in the UK this will be, for example, 
Rolls Royce), the rechargeable battery sector (account for at least 50 per cent of all uses for 
cobalt), superalloys (UK is a major player for example, Firth Rixson). 
 
Key threats are geopolitics, poor economic growth; price/supply volatility and ever increasing 
regulation (see Q 3). 
 

15 Can you identify any changes in technology, products or innovation that might affect 
the potential risk to business in any way? This could include the use of alternative 
resources 
 

 There is generally a significant amount of R&D occurring across many applications. During 
period of price volatility in 1970s and 1980s efforts to design cobalt out have ironically 
helped development of new uses. In times of normal supply then design engineers and 
manufacturers have confidence in using cobalt in their products Thus technology and 
innovation has a part but future development depends on availability and stable modest 
price for cobalt to give confidence. Otherwise substitution is a risk. However, there has been 
consistent growth in cobalt demand for the past 16-years so the market must be pretty 
resilient.  
 
In terms of alternatives, batteries manufacturers can substitute other resources for cobalt but 
a complex decision and at present cobalt systems tend to deliver optimal performance. In 
aerospace applications change in the commercial sector tends to be slow as materials need 
to be approved and accredited. 
 

16 What are the key policies influencing the resource and how do these influences 
manifest themselves? This includes current policy and future policy 

 As well as issues related to REACH which is key current policy of relevance (see Q 3), a 
number of EU policies influencing Cobalt and other metals include Water Framework 



Directive (not so much for cobalt but other metals) and Waste Framework Directive. Outside 
EU the related national policies for these issues are relevant in US, Canada, Australia, China 
etc. However, it is difficult for cobalt to get involved at the top level for policy negotiations as 
it is not a primary product. 
 

17 In your view, are the regulatory measures for protecting the resource(s) at risk 
adequate? If not, what needs to be done?  
 

 Regulations discussed above are mainly addressing environmental risk at point of 
manufacture. In terms of resource risk, ICMM have done much work in this area and on 
what’s expected of mining companies in adhering to national and international regulations. 
The CDI are currently looking at the usage end. Large companies have their own internal 
sustainability measures so this is really a question for companies and regulators. 
 

18 Do you think the risks to the resource(s) can be mitigated by existing or future trade 
agreements, policies and regulations? If yes, how? 
 

 Large companies are well aware of risks (see Q11). For example, Chinese companies have 
bought access raw materials in the DRC with a $5billion project to develop infrastructure in 
the country. 
 

19 Finally, we would like to establish what informed you for this discussion, e.g. own 
experience, trade press, fellow business operator, a conference paper or some other 
route?   
 

 Own experience associated with the trade as a whole for over 30 years. 
 

20 Are there any key documents regarding resource use and your industry that can be 
made available. This may include key policy or research documents, details of future 
considerations etc. 
 

 The CDI website has a range of relevant material including the quarterly Cobalt News. 
http://www.thecdi.com/  
Monograph series published by CDI kindly provided at the interview.  
 

21 Are there any other comments you would like to make? 
 

 The interviewee welcomes Defra looking at resource risks in this project. It is a good idea as 
the UK has no cobalt resources that can be developed and yet is a major user. 
 

 

 

 

 

 

 

 

 
 



 
 
 
 
 
 
 
 
 

 
No. Question & Response 

 

1 What are the key resources at risk in your business area? Are there any other 
resources (apart from those identified in the literature review – and included in the 
briefing note) that you think might be relevant in terms of limited future supply? 
 

 The key resource referred to in these answers will be copper. There are two sources of 
supply: 

• Ores/concentrates from mines (primary production). There are few operational 
mines in the EU (primarily in Poland, Portugal, Spain and Sweden). The EU is an 
important (+/- 45%) importer of copper, either as metal, or as concentrates (30% 
copper in a sulphur/iron matrix) for smelting and refining in Europe. The main 
suppliers are based in Latin America (Chile and Peru) and Indonesia.  

• Recycling (secondary production). About 43 per cent of European demand and 35 
per cent of global demand is met by recycling. This can be both off cuts from the 
copper value chain, as well as products that have reached the end of their useful life 
(e.g. electrical and electronic equipment, vehicles). Therefore, this is an important 
part of the European copper business with associated environmental and energy 
benefits. Secondary production requires only one sixth of the energy of primary 
production. Thus, EU recycling saves ca. 650,000 T CO2/yr versus primary 
production. 

 
2 What is the resource used for?  Please name as many applications as you can. 

 

 There is a wide range of applications, for electricity and energy, but also for use in buildings, 
for plumbing and heating, air conditioning, automotive, engineering, renewables and in 
industrial applications.  For greater details refer to http://www.eurocopper.org/copper/copper-
application.html 
 

 
Figure 1: Use of refined copper within Europe (ECI 2009) 
 

3 Have the businesses/industry experienced any recent issues with the resource(s) 
identified? If so what types of issues/impacts have been experienced? Do you 

Resource Copper 
 

Organisation European Copper Institute 
 
Due to the focus of the ECI’s 
work, the questionnaire answers 
will be for European copper 
business as a whole rather than 
only UK. 



anticipate any in the future? These might include limited supply, increased price, 
regional issues, geopolitical matters, etc. 
 

 • Price volatility: Supply/demand imbalances can result in rapid changes in the global 
copper price (as set by the processes of commodity exchanges, such as the London 
Metal Exchange). In 2009, the lowest daily price was less than half of the highest. 
Between 2000 and 2008 the price of copper quadrupled. This causes uncertainties 
for long-term industry investment, as well as the short term pricing of copper 
products, many of which are sold on a LME metal price plus margin basis.  This can 
dramatically change the relative cost position of a copper solution versus one 
offered by a competing material, such as aluminium, plastic or stainless steel. 

• Cost structure: While the copper price is global (set by the London Metal Exchange 
and others based in the USA and Shanghai), cost structures are local. In Europe, 
there are higher environmental and social standards to meet (e.g. Emissions 
Trading Scheme, IPPC standards, waste permits), higher labour costs and higher 
energy prices.  These costs cannot be passed on to customers due to the global 
commodity price mechanism. This means that EU producer margins are much lower 
than those achieved by producers in Asia and elsewhere. European producers can 
only retain their financial profitability due to technological innovation that lowers 
energy consumption, as well as increasing the recovery of the small quantities of 
precious metals that are present in naturally occurring ores and recycled products. 
However, a “laws of physics” plateau seems to have been reached for such 
technological efficiencies. In conclusion, there is not a level playing field between EU 
and other producers and there is a genuine need for a more equitable balance 
between regulation and competitiveness. 

• Access to scrap: 10 years ago, the supply and demand for copper scrap for 
recycling in Europe was in balance. However, over the last 5 years, supplies have 
become more difficult to obtain.  The main reason is increased exports to China 
where various Government subsidies and preferential tax treatment mean that 
Chinese purchasers can afford to pay higher prices. Transport costs are no longer a 
constraint to export (ships arriving from China bringing manufactured goods are 
filled up with scrap copper; with the transport costs already covered during first leg 
of their journey). Another factor restricting supply is the Russian export tariff of 50 
per cent on copper scrap. Net European exports of copper scrap have been for the 
past several years around 700,000 tonnes per year. The situation worsened in 2009 
when net exports jumped 30% to 900,000 tonnes. There is also the issue of the 
lower environmental and human health practices in the recycling process that exist 
in the countries importing EU scrap. This leads to carbon leakage.  This issue of 
scrap supply affects other metals, but the main target is copper due to its high value 
and the fact that a recycler can produce high purity metal with only 15% of the 
energy.  

 

4 If you think the resource is at risk of being in limited supply, over what time scale do 
you think the effects will become noticeable and, if relevant, exhausted unless 
measures are put in place?  If you think measures are appropriate, what sort of 
measure(s) do you think would be effective?)  Do you think there might be any future 
issues?  Is the situation likely to change in future – for better or worse?  What leads 
you to this conclusion? 
 

 In terms of reserves (part of the reserve base discovered and economically profitable), ECI 
believes there is not likely to be an issue of exhaustion for many years.  There are many 
estimates in the public domain and ECI is currently working on a position paper to give a 
clearer answer. The USGS estimates current reserves at 550 million tonnes, which at the 
current mine output of 18 million tonnes/year, provides 30 years of supply.  However, this 
has been the case over a long period and such estimates have been consistently pushed 
back.  Other estimates for copper resources, including currently unviable deposits and 
undiscovered deposits potentially profitable, range widely from 1.6 billion to 89 billion tonnes 
(3.7 according to USGS). 
 
Appropriate measures to support on-going supply in Europe: 



i) R&D: There is a need to keep competitive advantage through technological 
development. Business is in control of R&D and smelting/refining process 
technology has reached a plateau; thus only incremental advances are expected. 

ii) Allowances in EU Emission Trading System: Copper is included in 3
rd

 phase of ETS 
implementation and business will need to factor in the price of CO2 in operation 
costs. The industry is energy intensive (about 25 per cent of operating costs) and 
these costs cannot be passed to clients (due to LME set prices). Therefore, ECI is 
advocating for compensation for copper (in terms of direct allowances in the ETS 
and financial compensation of indirect electricity costs) and a decision is pending. 
They argue that copper is only a small component of emissions (ca. 0.3% of total 
industrial CO2 emissions) compared to, for example, cement, yet is an important 
product in the economy due to the range of applications and services using copper. 

iii) Recycling: The European Commission must continue to support recycling of copper 
and other metals in order to meet its environmental and sustainable development 
commitments. 

 
5 Do you have any way to gauge future resource availability against requirements? 

 

 Market analysis is confidential for members of ECI but for primary and secondary demand 
this generally looks a year ahead. Many third party analysts work to link copper demand to 
various macro-economic indicators such as GDP. Potential sources of info could be the 
large commodity bankers, such as Barclays Capital and RBS Sempra.  
 
The CRU group provides short-term and long-term forecasts (see 
http://cruonline.crugroup.com/BasePreciousMetals/MarketForecasts/tabid/153/Default.aspx).  
 
ICSG prepares a forecast for the copper market twice per year, presenting a two year 
outlook (see 
http://www.icsg.org/index.php?option=com_content&task=view&id=35&Itemid=48). 
 

6 In your opinion, what areas of the supply chain will resource issues affect most? 
Why?  
 

 Most affected by market disruptions in supply will be the EU smelters/refiners. As the 
demand for copper continues to “explode” in countries such as China and India, the lower 
cost structures of the smelter/refiners located there will mean that it will be increasingly 
difficult for the EU smelters to source the concentrates they need at economic prices.  With 
recycling also providing a significant source of EU raw materials, trade distortions that favour 
the export of this scrap will also have a major impact. 
 
Reduced scrap availability will also impact the business of the semi-fabricator sector 
(companies who make copper and copper alloy tubes, sheet and profiles). These companies 
will be required to use more primary copper, meaning additional EU metal imports, which will 
increase their cost structures and risk further substitution towards lower sustainability 
solutions. 
 

7 In what way, will supply chains be affected? 
 

 Ores/concentrates and copper scrap are main sources of raw material for refiners and 
smelters and therefore resource supply issues are of key importance to their business. (See 
Q6) 
 

8 In your view, what controls do businesses have over the identified risks in the supply 
chain? How effective are these? 
 

 Businesses have no control over global copper metal prices (fixed at LME). They also have 
to manage the economic consequences of energy and environmental regulations 
implemented by the EU. Resource availability from the ground is adequate at the global 
level. Scrap supply can be affected in the short term by copper prices, with higher prices 
bringing more secondary raw material on the market (however, there is a finite supply of 



scrap since a major part is from end of life applications). 
 

9 What are the economic/business implications of the resource(s) being in limited 
supply?  
 

  
Limited supply is mainly relevant to the scrap market in Europe. Due to issues outlined in the 
answer to Q3 Europe has become a net exporter of scrap in recent years. This has led to an 
increase in imports of concentrates, mainly from Chile. 
 
The “end of waste criteria” in the Waste Framework Directive may increase the price of 
copper scrap (see Q 14). 
 
In terms of employment (which could be at risk when there is limited supply of the resource) 
there are currently about 50,000 jobs directly related to copper production and fabrication in 
Europe. However, there have been sectoral consolidation (companies merging and ceasing 
activities) and plant closures in the last few years. In Western Europe process efficiencies 
mean that limited staff is needed to run a plant.  
 
However, what is more important is the breadth of industrial and service sector employment 
that is based on the availability of copper products (plumbers, electricians, automotive 
companies, electronic equipment manufacturers, energy utilities, etc). These “downstream” 
sectors employ several million people. 
 

10 How do you think future resource trends and consumer demand might affect the 
resource’s availability?  In what way might these two drivers influence each other?  
 

 Future demand trends are estimated through market analysis and customer questionnaires. 
Copper use per capita is linked to economic development and there are likely to be 
increases per capita in Asia. EU27 copper usage is forecast to increase by about 4 per cent 
for 2010 and 2011 and production can be predicted to parallel this demand (see 
http://www.icsg.org/images/stories/pdfs/icsg_press_release_-_apr_2010__forecast.pdf).  “In 
2011, world copper usage is expected to recover, rising about 5% to 18.9Mt (ICSG, 2010)”, 
driven mainly by the Chinese strong demand (+13%). Primary production is easier to predict 
due to the smaller number of operators (a dozen major refineries in Europe). The unknown 
here is related to scrap for which there are many different dealers (about 40,000 in Europe) 
and a non-transparent market. 
 

11 Do you think businesses/industry is aware of the issues associated with the 
resource(s) at risk? If yes, have steps been taken to manage the risk and if so, how 
have they prepared to manage potential resource risks in the future? 
 

 ECI plays a key role in informing its members about future trends in EU regulations 
impacting access to resource. However, companies themselves are not as organised as 
some other sectors (e.g. chemical and financial) in terms of having staff working specifically 
on EU affairs. The industry is very aware of the commercial considerations related to 
resource availability (access to scrap, environmental issues etc.) and are involved in 
significant advocacy towards the EU to raise awareness of their serious impact on future 
competitiveness. However, the direct copper industry is small and its voice can be lost 
against the high level policy drivers on ETS, Climate Change Mitigation, REACH, IPPC, etc.  
It does not have the means and resources to manage these issues in the same way as 
some other sectors. 
 

12 Has your business/industry made any changes to the way it acts because of resource 
risks?’ If yes, can you provide some examples? If no, what steps do you think 
business should take? 
 

  
Driven by EU policies to adopt the highest environmental standards and the need to reduce 
its energy cost; smelting/refining processes have changed in recent years to become more 



efficient, using less energy (energy consumption has decreased by 50 per cent since 1996 in 
Europe) and reducing emissions – the EU has the most efficient smelting/refining sector 
anywhere in the world. But at present we seem to have reached a plateau in terms of 
technological advances for the smelting/refining business and only marginal progress is 
expected. 
 

13 What future trends do you anticipate with respect to resource use? E.g. greater 
demand, restricted supply, impacts on price, a shift to alternatives. How might these 
affect the use of the resources? What do you think are the timescales for those 
trends? 
 

 • Increased demand in Asia and Africa, hand in hand with development. 

• Miniaturisation of technology will result in lower use of copper (per product), 
although this may come with greater difficulty for recycling (e.g. more energy is 
needed to recycle “complex” scrap compared to “clean” scrap). 

• For primary production it takes 9 to 25 years from exploration to operation of a new 
mine and therefore primary resource availability is quite predictable (for reserve and 
resource estimates see Q4). 

• Prices will continue to be volatile. Scrap price will depend on an increase of 
availability (see Q3 for explanation of European supply issues) 
 

14 What opportunities do you see for your business from the impacts of resource 
trends? What are the threats? 
 

 ECI tries to turn EU legislation impacting on the sector into opportunities. The Commission’s 
Raw Materials Initiative addresses the challenges associated with access and efficient use 
of raw materials. Eurometaux (non-ferrous metals European association) submission to this 
initiative makes proposals to improve access to copper including: 

• Customs regulations to limit illegal exports of waste and scrap material 

• Certification of companies for recycling scrap 

• European fund for buying raw material to make European countries more 
competitive.  

 
For threats, the “end of waste criteria” in the Waste Framework Directive could see scrap 
considered as a product rather than a waste and therefore under REACH (European Union 
regulation concerning the Registration, Evaluation, Authorisation & Restriction of Chemicals) 
would be sold with VAT.  Thus copper scrap would become more expensive and more 
difficult to buy if increasingly shipped outside Europe. 
 

15 Can you identify any changes in technology, products or innovation that might affect 
the potential risk to business in any way? This could include the use of alternative 
resources 
 

 At present there is a technological plateau with no major breakthroughs for copper (see 
Q12). In certain end-use sectors, there will be a drive towards substitution thus decreasing 
demand for copper. The unique qualities of copper make it difficult to substitute. Overall 
substitution is mostly driven by the price ratio between copper and its substitute. Aluminium 
substitutes for copper in power cables, electrical equipment, automobile radiators, and 
cooling and refrigeration tube. Titanium and steel are used in heat exchangers. Optical fibre 
substitutes for copper in some telecommunications applications; and plastics substitute for 
copper in water pipe, drain pipe, and plumbing fixtures (USGS, 2009). However, certainly in 
the energy and electricity sector, a move away from copper will generally result in a lower 
efficiency system, with higher energy losses and increased greenhouse gas emissions. 
 

16 What are the key policies influencing the resource and how do these influences 
manifest themselves? This includes current policy and future policy 

 • EU Emissions Trading Scheme (see Q4) 

• Raw Materials Initiative (see Q14) 

• Sustainable consumption and production policies (SCP) 



• REACH and “end of waste criteria” (see Q14) 
 

17 In your view, are the regulatory measures for protecting the resource(s) at risk 
adequate? If not, what needs to be done?  
 

 Most of the time regulations are an extra cost and not many benefit business (except for RMI 
proposals, See Q14). Therefore, we would like to see a more holistic EC industrial policy 
rather than a series of individual regulations. The EC future criticality and competitiveness 
studies for non-ferrous metals may assist in this direction (see Q20). There is a need for a 
balance between protecting the industry and resource/environmental regulations, in order to 
maintain the European copper industry’s competitiveness. 
 

18 Do you think the risks to the resource(s) can be mitigated by existing or future trade 
agreements, policies and regulations? If yes, how? 
 

 Yes. Trade measures could include:  

• The RMI proposals (see Q14).  

• Global climate agreements providing a level playing field. 

• An end to Russian export tariff on scrap and to Chinese subsidies to the domestic 
copper industry. 

 
19 Finally, we would like to establish what informed you for this discussion, e.g. own 

experience, trade press, fellow business operator, a conference paper or some other 
route?   
 

 ECI is a key European organisation collecting and disseminating information on copper. 
Data sources include the International Copper Study Group (ICSG), Eurostat and Members’ 
confidential data. 
 

20 Are there any key documents regarding resource use and your industry that can be 
made available. This may include key policy or research documents, details of future 
considerations etc. 
 

 The ECI website has a range of relevant material: http://www.eurocopper.org/  
 
A “Future Competitiveness” study for non-ferrous metals for the European Commission will 
be available in coming months. This should cover many of the issues outlined in this 
questionnaire. 
 
The Commission will also release in mid-June another study defining critical raw materials 
for the EU. 
 
See also the International Copper Study Group: http://www.icsg.org/ which produced the 
“World Cooper Fact Book” and the Copper Development Association website for UK 
information:  http://www.copperinfo.co.uk/ 
 

21 Are there any other comments you would like to make? 
 

 Emphasise that the key issue for the copper industry in Europe is maintaining an operating 
cost structure that allows it to remain competitive against global (LME) metal prices. Higher 
social, energy (e.g. ETS) and environmental burdens cannot be passed down the value 
chain and hence have direct impacts on narrow business margins. 
 

 

 

 



 
 
 
 
 

No. Question & Response 
 

1 What are the key resources at risk in your business area? Are there any other 
resources (apart from those identified in the literature review – and included in the 
briefing note) that you think might be relevant in terms of limited future supply? 
 

 • Fish. 

• Two different areas that are covered – Wild caught fisheries and Aquaculture 
o Wild caught there is a perception that there is a significant resource issue 

with fish stocks, however at the moment there are a greater number of white 
fish stocks than ever before, especially in the Bering Sea (Pacific Ocean 
between Alaska and Russia) and in Iceland, these stocks are at a 10 year 
high. In that sense the sustainability ‘card’ is overplayed by the media/green 
groups. 

o An issue beyond the fish supply itself is that there are a significant 
proportion of poorer countries in the world that are dependent on fish as 
their primary food source. Also, there is a clear requirement to include fish in 
the western diet. The FSA recommend 2 portions per week, if that 
recommendation was taken up by everyone in the west there would 
definitely be a supply/sustainability problem. 

o It was said that cod is not an issue in the near future. White fish stocks at 
present are high. The concern was more about international fish supplies 
with a growing population. The key species for the UK market are cod and 
haddock, however these species are presently not over fished – they have 
been in the past but they are well protected now. 

o In the short term – the issue is basically that companies need to be 
sustainable in the supply chain. 

o In the long term – with an exploding population and a slant to the west 
taking more stocks from across the world it’s a potential problem! 

o Aquaculture – the problem is that fish meal is included in the diet of most 
farmed fish i.e. salmon and also the overly-burdensome regulatory 
restrictions on the location of the aquaculture. It is often claimed that it takes 
4 kilograms of fish meal to produce 1 kilogram of Salmon, although this is an 
exaggeration and, additionally, if the equation is considered in terms of 
nutritionally value, rather than simple weight, it comes out nearer one to 
one. The solution to the fish meal issue would be a plant sources to replace 
fishmeal; this already occurs, but substitution is limited. There’s also an 
increase in the use of fish such as Pangasius (Basa) which does not require 
a fishmeal based diet, which is often used as a substitute for Cod/Haddock 
in fish and chips where the fish isn’t specified. 

o With regard to land/sea use for aquaculture it was considered that the UK is 
missing an opportunity and that the very strict and lengthy bureaucracy 
prevents this taking place more. The example of a mussel farm was 
mentioned and that it has minimum to zero environmental impact, some 
visual impact but it would be a very productive land/sea use. However the 
‘misplaced’ green agenda and lengthy bureaucracy prevents this.  
 

• Other resources that are relevant in terms of limited supply are: Fish, Fish meal, 
water use (coastal water use) and energy (diesel) – the economic success of the 
industry is dependent on the fuel costs. 

 
2 What is the resource used for?  Please name as many applications as you can. 

 

Resource Fish 
 

Organisation SeaFish 
 
 



 • Food as the primary product and processed fish products (fish fingers – fish pies etc) 

• Omega 3 oil  – only significant use for diet supplements 

• Waste fish into fish meal 

• Tanned fish skins is an example of a novel use, but these are minor niche products 
 

3 Have the businesses/industry experienced any recent issues with the resource(s) 
identified? If so what types of issues/impacts have been experienced? Do you 
anticipate any in the future? These might include limited supply, increased price, 
regional issues, geopolitical matters, etc. 
 

 • There’s been a strong public/retailer media driven perception on fish, with an increased 
focus on sustainability of fish stocks specifically. 
 

o E.g. A few years ago Greenpeace started to include a ranking of supermarkets 
based on the sustainability of their fish stocks; recently, there was ‘The End of 
the Line’ film released and documentaries on blue fin tuna. 

o Industry now has to show they are sourcing from sustainable stocks. 
 

• Situation has improved over recent years with the introduction of buyers and sellers 
legislation that has led to decreased illegal fishing. Recently, catch certification has been 
introduced that aims to prevent illegal fishing (IUU). 

• The retailers requiring sustainability/traceability puts extra pressure and cost to industry, 
but this is now a “must-have”. 

• With regard to geopolitical issues, the world trade organisations and at EU level have 
increased the focus on Sustainability in fishing and will affect the UK industry. Catch 
certification and IUU (Illegal Unregulated and Unreported fishing) regulations will impact 
however it’s not clear how exactly. 

• Limited supply is no more of an issue than today in the short term (next 5 years) 
however in the next 20-30 years definitely will have an impact. It is anticipated that he 
issues of food security will become an increasingly key issue in the next 20-30 years. 

• Food security and international law affects all food sources not just fish. 
 

4 If you think the resource is at risk of being in limited supply, over what time scale do 
you think the effects will become noticeable and, if relevant, exhausted unless 
measures are put in place?  If you think measures are appropriate, what sort of 
measure(s) do you think would be effective?)  Do you think there might be any future 
issues?  Is the situation likely to change in future – for better or worse?  What leads 
you to this conclusion? 
 

 • Many measures are in place, however Joe Borg (Commissioner responsible for 
Fisheries and Maritime Affairs) said ‘Common Fisheries Policy (CFP) has failed’ and has 
not met aims at EU levels in maintaining and rebuilding endangered stocks. The CFP is 
to be revised in 2011 and this will have a significant impact on fisheries in the EU. The 
UK industry is putting in their ideas to the review. 

• Trend seems to be that more countries are increasing as food sources i.e. Panga from 
Vietnam, prawns from Asia.  

• Carbon controls and food transport issues will increase too. The industry is very much 
dependent on the transport and distribution of the fish e.g. fish caught in Alaska, shipped 
to China for preparation and processed in Grimsby. The industry prefers to use carbon 
foot printing rather than food miles, because this gives a more realistic view; often when 
fish is shipped it’s a small percentage of the ship’s total cargo. 

• In terms of what measures would be effective, International legal measures are the most 
significant – however they can be very difficult to monitor and control. E.g. catch 
certification it is very hard to monitor the actual product throughout the complex supply 
chain when it’s caught on a Russian vessel, unloaded in Spain and transferred to the UK 
and then onto a number of different companies. 

• The improvement of traceability and control will help this situation. 

• The science of fish stocks is pretty effective; however the political will to follow 
enforcement once the policy has been made can cause problems. 



 
5 Do you have any way to gauge future resource availability against requirements? 

 

 • Yes, quite straight forward. The international fish monitors provide information that is 
widely available and market trends in the UK are well documented. 

 
6 In your opinion, what areas of the supply chain will resource issues affect most? 

Why?  
 

 • The primary catching sector and fish processors that are dependent on the fish as 
their product. 

o Retailers, logistics, consumers can turn to alternatives – they can sell, 
transport or buy alternatives i.e. other fish or other food. 

 
7 In what way, will supply chains be affected? 

 

 • Probability is that in the short term in the West we’ll see stable and well managed 
stocks. In the longer term it is likely that businesses involved in processing will have 
to try and develop products with wider species i.e. In the UK Cod and Haddock is 
now often replaced by Pollock and Panga etc 

 
8 In your view, what controls do businesses have over the identified risks in the supply 

chain? How effective are these? 
 

 • Businesses focus on sustainability and they have internal supply chain controls and 
decision trees on buying. Wider controls come from national/international law. 
Findus/Young’s for example are so big that if they were to refuse to buy certain 
stocks it would have an impact. Businesses actions could have significant impact. 

 
9 What are the economic/business implications of the resource(s) being in limited 

supply?  
 

 • The fish processing sector isn’t very price elastic. There’s a limit in price before the 
consumers will go elsewhere/choose another product. I.e. if fish prices go up 
consumers will buy another type of fish/chicken. Unlike other products you can’t sell 
fewer products at a higher price to survive as the consumers simply won’t purchase 
the product. Companies have to be clever at looking at alternative species. 

 
10 How do you think future resource trends and consumer demand might affect the 

resource’s availability?  In what way might these two drivers influence each other?  
 

 • Resource is stable; probability is that consumer demand will increase. However it 
goes beyond just fish and is a wider issue of food security. 

 
11 Do you think businesses/industry is aware of the issues associated with the 

resource(s) at risk? If yes, have steps been taken to manage the risk and if so, how 
have they prepared to manage potential resource risks in the future? 
 

 • Yes, because product isn’t transferable (as in question. 9); cod has to be cod etc. 
Findus and Birds Eye (fish processors/suppliers) have an expert understanding of 
issues and the supply chain. However, retailers (supermarkets) are weaker in their 
knowledge of the fish industry issues compared to other food areas. 

• Steps in terms of risk management have been taken and businesses in the sector 
are focused on the sustainability issue.  

• Most seafood businesses have good supply chain traceability control now and take 
steps to ensure that no IUU fish get into their supplies. In terms of managing the risk 
for future supplies the main actions are diversifying on the species used and helping 
ensure implementation of international controls to ensure stable stocks. In the future, 
realistically it’s a bigger issue than the individual food companies can deal with. 



 
12 Has your business/industry made any changes to the way it acts because of resource 

risks?’ If yes, can you provide some examples? If no, what steps do you think 
business should take? 
 

 • Yes definitely. Changes include the focus on accreditation scheme and industry is very 
involved with them i.e. Marine Stewardship Council (MSC).  

• Across the industry companies/organisations are increasingly careful about traceability 
and knowing where stocks are coming from. 

 
13 What future trends do you anticipate with respect to resource use? E.g. greater 

demand, restricted supply, impacts on price, a shift to alternatives. How might these 
affect the use of the resources? What do you think are the timescales for those 
trends? 
 

 • There is a steady increase in demand, growing slowly but the same steady growth as 
over the last 6-7 years.  

• Resources are not an immediate problem over the next 5 years however prices will shift 
and more species variability will be apparent. 

 
14 What opportunities do you see for your business from the impacts of resource 

trends? What are the threats? 
 

 • Big threat is demand outstripping supply, farming can fill the gap to some extent but its 
comparatively expensive and only suitable for certain fish.  

• There’s the opportunity to grow new markets from farmed species i.e. Panga. 
 

15 Can you identify any changes in technology, products or innovation that might affect 
the potential risk to business in any way? This could include the use of alternative 
resources 
 

 • A big breakthrough would be feed for carnivorous fish species that does not actually 
include fish, but gives the same omega 3 levels. 

• Also the development of new farmed species. 
 

16 What are the key policies influencing the resource and how do these influences 
manifest themselves? This includes current policy and future policy 

 • Within the EU the main policy is the CFP. This drives all EU fisheries and national 
legislation, quotas and management regimes. This is to be reviewed in 2011 and will 
significantly affect the industry. 

 
 

17 In your view, are the regulatory measures for protecting the resource(s) at risk 
adequate? If not, what needs to be done?  
 

 • No, but it’s well recognised across the industry/regulatory side (see above Joe Borg and 
CFP review). 

• It can be improved by moving away from the ‘end of year horse trading’ and extending 
the negotiations – currently the scientific recommendations are made, then there are a 
few days of trading between countries and the science gets lost in the political 
bargaining. 

• A move towards more regional management would improve the control of fisheries. 
 

18 Do you think the risks to the resource(s) can be mitigated by existing or future trade 
agreements, policies and regulations? If yes, how? 
 

 • Yes it can be. If the political will, and fish being on the radar for EU countries and the 
world will mean that the risks can be mitigated. However often new national, regional 
and political realities come in the way when getting new legislation established 



preventing the correct decisions being made. 
 

19 Finally, we would like to establish what informed you for this discussion, e.g. own 
experience, trade press, fellow business operator, a conference paper or some other 
route?   
 

 • Own experience in the fish and fish farming industry for the past 15+ years 
o That includes reading trade press and dealing with work colleagues internally 

and with other organisations 
 

20 Are there any key documents regarding resource use and your industry that can be 
made available. This may include key policy or research documents, details of future 
considerations etc. 
 

 • EU website re: CFP Policy 

• Seafish sourcing guides (2 examples provided, rest accessible via website) 

• FAO (The Food and Agriculture Organisation)  

• ICES (International Council for the Exploration of the Sea) 
 

21 Are there any other comments you would like to make? 
 

 None 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
No. Question & Response 

 

1 What are the key resources at risk in your business area? Are there any other 
resources (apart from those identified in the literature review – and included in the 
briefing note) that you think might be relevant in terms of limited future supply? 
 

 • Lead – 1 company importing from Australia as an integrated company – but nothing the 
government can do will influence the supply of raw materials. 

• Battery scrap – when a battery fails and is replaced with a new one, the 
mechanic/garage take the battery away/it’s taken to a local authority waste centre. At 
present lead prices are higher today than traditionally – in a lead battery alone there’s 
$20 worth of lead plus the casing and acid which are all recycled, therefore it’s still 
valuable/profitable to recycle it. 

• As it’s a ‘hazardous’ waste there are special controls under the waste regulations both 
nationally, on an EU level and internationally. It involves a lot of paperwork to sell lead 
outside the country and at the moment it can’t be shipped to non- OECD countries, this 
therefore safeguards the supply of scrap lead and it means there’s almost no ‘black 
market’ trade occurring.  

• This all means the two recycling companies in the UK have an almost guaranteed supply 
of lead. 

• Lead sheet and pipe scrap – in metallic form it’s not a hazardous waste therefore it can 
be shipped further afield, and over the past 2-3 years 20,000-30,000 tonnes has been 
going to India. This is causing some anxiety amongst the lead sheet companies in the 
UK. 

• EU work on a critical raw material supply index, lead is not included on it. 

• Over 50% of all lead is recycled and it’d be two-thirds if China didn’t come on the scene. 
China needs more of the raw material to kick start its lead industry. 

 
2 What is the resource used for?  Please name as many applications as you can. 

 

 • The following numbers are based on global use, UK numbers aren’t really available as 
the imports and exports of lead in various forms are very complex: 

o 85% of lead is used in batteries of which: 
� Car batteries 75% 
� Industrial batteries (emergency power for buildings, telephone masts, 

telecoms systems) and motive power (electric vehicles such as fork lift 
trucks/indoor use) 25% 

o Lead sheets use about 5% 
o Ceramic glazes 
o Crystal glass 
o Plastic stabilisers 
o Lead shot (bullets/cartridges) 1% 
o Lead in gasoline/petrol has now virtually disappeared 

• See attached presentations for further breakdown of figures 

• Those recycling lead have to look further than the UK to sell their product; large 
quantities of lead are not really required in the UK. 

 

3 Have the businesses/industry experienced any recent issues with the resource(s) 
identified? If so what types of issues/impacts have been experienced? Do you 
anticipate any in the future? These might include limited supply, increased price, 
regional issues, geopolitical matters, etc. 
 

 • Lack of UK customers – so why carry on recycling? It’s still a good business and the 
value is still there for the companies. 

• By law batteries can’t be land filled/exported(easily) so if it weren’t profitable it would be 
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a problem,  but as it’s profitable it will develop own channels to sell metal in other parts 
of the world. 

 

4 If you think the resource is at risk of being in limited supply, over what time scale do 
you think the effects will become noticeable and, if relevant, exhausted unless 
measures are put in place?  If you think measures are appropriate, what sort of 
measure(s) do you think would be effective?)  Do you think there might be any future 
issues?  Is the situation likely to change in future – for better or worse?  What leads 
you to this conclusion? 
 

 • Lead isn’t in limited supply in the UK or globally. 

• It follows supply & demand patterns and has in the past been self stabilising over time. 

• There’s no shortage of ore (combined with Zinc) over decade’s shortage of amounts of 
zinc & lead, now mines are zinc rich and lead poor. There are pure lead mines in 
Australia. 

• Lead’s known as an ‘above ground mine’ due to the scrap metal. 
 

5 Do you have any way to gauge future resource availability against requirements? 
 

 • There are analysts that do measure the availability, all consultancies will look at existing 
mines, lifetimes and ore and different countries. 

• They also assume scrap metal will be coming back into the system. 
 

6 In your opinion, what areas of the supply chain will resource issues affect most? 
Why?  
 

 • The loss of scrap to India and other countries may be an issue however it’s not an issue 
at the moment, but could be in the future. 

• As long as it is being shipped responsibly and used appropriately however one has to 
question health and safety in developing countries and the company’s responsibility 
throughout the supply chain. 

• Selling metal being recycled here. 
 

7 In what way, will supply chains be affected? 
 

 • Supply to UK using industry is not an issue. 
 

8 In your view, what controls do businesses have over the identified risks in the supply 
chain? How effective are these? 
 

 • It’s not really an issue and therefore not applicable. 
 

9 What are the economic/business implications of the resource(s) being in limited 
supply?  
 

 • If it were to be in limited supply the impacts could be significant with not enough 
batteries for cars etc however it’s not a realistic scenario as there aren’t resource 
availability issues. 

 
10 How do you think future resource trends and consumer demand might affect the 

resource’s availability?  In what way might these two drivers influence each other?  
 

 • Lithium is mainly being developed for hybrid vehicles and the Lithium battery industry is 
pursuing that market and developing batteries for it. 

• At the moment though, all cars on the road use lead acid batteries i.e. even on hybrid 
vehicles for the non electric engine, lights, ignition etc Lithium is used just for the motive 
power of the electric motor. 

• It doesn’t look like the lithium batteries will be able to completely replace lead acid 
batteries. 



• Lead acid batteries are in use in micro hybrid cars for stop-start technology that can 
save 5-10% of energy and contribute to lower carbon emissions and fuel efficiency. 

• There are developments in lead batteries to cover the motive power that lithium ion 
batteries are focussing on now. 

 
11 Do you think businesses/industry is aware of the issues associated with the 

resource(s) at risk? If yes, have steps been taken to manage the risk and if so, how 
have they prepared to manage potential resource risks in the future? 
 

 • It’s a mature industry and it’s still economically valuable to recycle, the industry has 
become more ‘efficient’ with fewer recyclers that are larger. 

• There’s not been a need to manage risk. 
 

12 Has your business/industry made any changes to the way it acts because of resource 
risks?’ If yes, can you provide some examples? If no, what steps do you think 
business should take? 
 

 • There’s not been a need to take any steps. Globally mining giants who diversify risks to 
acquire mines around the world however most of the mines are in stable countries. 

 
13 What future trends do you anticipate with respect to resource use? E.g. greater 

demand, restricted supply, impacts on price, a shift to alternatives. How might these 
affect the use of the resources? What do you think are the timescales for those 
trends? 
 

 • Anticipation of resource use is that over the past 100 years there has been a steady 
growth curve and the prediction is that this will continue.  

• The best measure of this growth is vehicle ownership, as it’s an interesting way to look 
at the market potential. USA have approximately 850 cars/1000 people, Western Europe 
has around 500-600 cars/1000 people, China and India currently have around 30-40 
cars/1000 people, therefore indicating the huge growth potential in the developing world 
for cars and therefore the lead batteries to power them. 

• The same can be said for industrial examples – transport, motorways, railways general 
infrastructure that lead gets a share in this expansion. UK companies have the input into 
these markets with industrial batteries and others that are already in supply in the 
developing countries and the Middle East. 

 
14 What opportunities do you see for your business from the impacts of resource 

trends? What are the threats? 
 

 • Continuing growth in demand, this will give more scrap and more recycling. 
 

15 Can you identify any changes in technology, products or innovation that might affect 
the potential risk to business in any way? This could include the use of alternative 
resources 
 

 • Lead vs. lithium for now but no other battery systems are a threat at present. 

• With lead there’s the existing market and infrastructure for recycling, at present lithium 
isn’t really recycled and if it is it’s questionable as to whether it’s economical. 

 
16 What are the key policies influencing the resource and how do these influences 

manifest themselves? This includes current policy and future policy 

 • There’s not a lot of legislation that directly affects lead, although a lot is being 
suggested. 

• Several EU directives prohibit lead use in gasoline, lead in paint which is ‘fine’ however 
the End of Life Vehicle directive says you can’t use lead, cadmium, mercury in new 
vehicles with an exception for lead batteries.  However although it’s exempt now it’s 
reviewed periodically, and with lead being seen as a ‘problem’ in general overall in 
batteries it’s a manageable risk. 



• Legislation preoccupies the International Lead Association (ILA) and the chemical 
industry ‘REACH’ EU regulation (Registration, Evaluation, Authorisation and Restriction 
on Chemicals) includes legislation in force currently not directly effecting lead but may 
affect lead in the future, in the next 5 years it may be considered for measures. The 
REACH legislation states if you want to manufacture chemicals (including metals) then 
you need to register with the EU Chemical Association, the ILA spend €6.7 million on 
behalf of the industry. The dangers are on the Authorisation and Restriction parts and if 
a member state has a problem with a chemical/metal it can bring it up for review, and 
various member states have more issues than others with lead. 

 
 

17 In your view, are the regulatory measures for protecting the resource(s) at risk 
adequate? If not, what needs to be done?  
 

 • Regulatory measures : International legislation controlling the movement of waste 

• EU directive on waste (hazardous materials) 

• Global – Basle convention part of UNEP regulation restricting the international 
movement of hazardous waste 

• These all help the industry as it protects the developing world by preventing the dumping 
of hazardous waste where it’s cheap to do so. 

 
18 Do you think the risks to the resource(s) can be mitigated by existing or future trade 

agreements, policies and regulations? If yes, how? 
 

 • N/A 
 

19 Finally, we would like to establish what informed you for this discussion, e.g. own 
experience, trade press, fellow business operator, a conference paper or some other 
route?   
 

 • Informed by 30 years experience in the Lead industry, trends. 
 

20 Are there any key documents regarding resource use and your industry that can be 
made available. This may include key policy or research documents, details of future 
considerations etc. 
 

 •  Number of documents forwarded 
 

21 Are there any other comments you would like to make? 
 

 • None 

 

 

 

 

 

 

 



 
 
 

No. Question & Response 
 

1 What are the key resources at risk in your business area? Are there any other 
resources (apart from those identified in the literature review – and included in the 
briefing note) that you think might be relevant in terms of limited future supply? 
 

 • Lithium 
o Lithium Cobalt as a pure metal powder 
o Lithium metal as a foil 

 
2 What is the resource used for?  Please name as many applications as you can. 

 

 • Lithium Ion cell manufacture  

• Lithium Primary battery/cell manufacture (non-rechargeable) 

• Lithium Secondary battery/cell manufacture (rechargeable) 
 

3 Have the businesses/industry experienced any recent issues with the resource(s) 
identified? If so what types of issues/impacts have been experienced? Do you 
anticipate any in the future? These might include limited supply, increased price, 
regional issues, geopolitical matters, etc. 
 

 • In the past yes, currently the lithium is sourced from Japan and the supply of rare metals 
is getting harder and harder to source, meaning the products supplied change causing 
problems for the battery manufacturers as there is not always a steady supply of the 
same product. 

• There are a limited number of suppliers (Japan) with little control over the chemical 
makeup of the blends. 

• In the future, issues may be limited supply, a reduced number of suppliers because of 
economic impacts i.e. recession. 

• Lithium’s price has increased, costing AGM almost double that the same time last year 
due to the exchange rate with the Yen. 

• Regional issues may include transport, recession and geopolitical, all of which mean 
there can be delays to getting the product. 

 

4 If you think the resource is at risk of being in limited supply, over what time scale do 
you think the effects will become noticeable and, if relevant, exhausted unless 
measures are put in place?  If you think measures are appropriate, what sort of 
measure(s) do you think would be effective?)  Do you think there might be any future 
issues?  Is the situation likely to change in future – for better or worse?  What leads 
you to this conclusion? 
 

 • In terms of the raw material supply of lithium it was said that you can only go by the 
various publications and the agenda of the author will influence how it’s reported. 

• There’s a predicted increase in demand i.e. for car batteries (hybrids/electric cars) 
however a risk of a reduction in supply based on potential future trading issues in 
unstable political regions i.e. South America may cause problems. 

• There’s no immediate shortage for the next 20 years or so, although this will depend on 
the increase in demand/growth of lithium ion cells. 

• There are measures that cover the wider rare metals as a whole and trade links between 
countries, as above, are unpredictable and may vary significantly over the next 20 years. 

 
5 Do you have any way to gauge future resource availability against requirements? 

 

 • No, not really. Apart from general publications or paying for consultants to do surveys 
(which are expensive for small firms) there’s no free/easy way to gauge future 
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availability. Also, reports can be contradictory based on the purpose of the report and 
who is funding it. 

 
6 In your opinion, what areas of the supply chain will resource issues affect most? 

Why?  
 

 • Lithium – the main raw material supply itself and the suppliers of it – that is how it is 
obtained and if it runs out the suppliers will be hardest hit. Then the sub-contractors who 
process the lithium. Each time supplier’s change or a supplier changes the product 
mix/blend it affects the calibration of the battery itself and the specification the customer 
has requested. 

 
7 In what way, will supply chains be affected? 

 

 • It all depends on the supply of the raw material itself and it’s a knock on effect.  
 

8 In your view, what controls do businesses have over the identified risks in the supply 
chain? How effective are these? 
 

 • As AGM Batteries, there is very little control as they are not so large. They only use a 
couple of tonnes of lithium per year. It’s a supplier informed chain and if the suppliers 
decide to stop making a product due to technical reasons/availability then there are 
consequences further down the supply chain.  

• It’s a monetary problem not a quality problem. 
 

9 What are the economic/business implications of the resource(s) being in limited 
supply?  
 

 • There’s a huge knock on effect – the time and cost of making changes to cells if different 
suppliers and therefore chemical makeup of the lithium ion ore used. 

• Over the last year having a single source supplier has not been a good thing. 
 

10 How do you think future resource trends and consumer demand might affect the 
resource’s availability?  In what way might these two drivers influence each other?  
 

 • Electric vehicles are growing and lithium is in high demand because of it, the common 
business theory that the more you make the cheaper it gets and the higher demand the 
higher price you can charge doesn’t really exist in this market, it’s a seller’s market and 
they affect the price.  

 
11 Do you think businesses/industry is aware of the issues associated with the 

resource(s) at risk? If yes, have steps been taken to manage the risk and if so, how 
have they prepared to manage potential resource risks in the future? 
 

 • At the moment with the resource being used in new technology it was noted that the 
resource use is not fully identified – there has been no gauge of future resource 
availability but as mentioned above it depends on who’s doing the reports. 

 
12 Has your business/industry made any changes to the way it acts because of resource 

risks?’ If yes, can you provide some examples? If no, what steps do you think 
business should take? 
 

 • From AGM’s point of view – the global recession and availability of suppliers have meant 
that they are looking to alternative suppliers and materials/blends than they’re using now 
and revising their position with their current single source supplier. 

• The changes mean they need to plan ahead more and source from other manufacturers 
however as mentioned any changes in the chemistry of the lithium means a transition 
problem to new cells. 

 



13 What future trends do you anticipate with respect to resource use? E.g. greater 
demand, restricted supply, impacts on price, a shift to alternatives. How might these 
affect the use of the resources? What do you think are the timescales for those 
trends? 
 

 • It is expected that there’ll be a huge increase in demand between now and 2015-2020. 

• Interviewee was not convinced that we have a shortage yet however it will depend on 
future demand. 

• There are no identified alternatives to Lithium ion, as the industry is moving away from 
nickel metal hydride and nickel cadmium batteries; they are rapidly being replaced as 
the lithium ion provides more power at a lower weight. 

 
14 What opportunities do you see for your business from the impacts of resource 

trends? What are the threats? 
 

 • Impact of the resource trend of nickel cadmium/nickel metal hydride being replaced over 
the next 10 years and the environmental impacts of this. 

• The threats are no alternatives in the future and potential lack of lithium as a resource. 
 

15 Can you identify any changes in technology, products or innovation that might affect 
the potential risk to business in any way? This could include the use of alternative 
resources 
 

 • Growth -  modern technology and the need/desire for lighter weight and more power 
from smaller batteries, as this continues the demand on lithium will increase as well as 
the potential that alternatives will be developed putting the lithium industry at risk. 

• There’s been a change in the legislation for waste batteries – essentially all the lithium 
batteries are reprocessed and a cell includes other metals too e.g. copper and 
aluminium. 

• Lithium may be used at a lower purity level; it’s reprocessed in the EU but not in the UK 
at the moment. 

• In UK obviously batteries can’t go to landfill- the recycling and reprocessing of cells 
however arranging the collection from suppliers of cells and there are different 
international laws that cause problems with shipping etc. 

 
16 What are the key policies influencing the resource and how do these influences 

manifest themselves? This includes current policy and future policy 

 • Key policies are the waste battery and battery directive – with lithium ion not having 
longstanding environmental effects it’s a good opportunity to replace the nickel cadmium 
batteries. 

• The waste battery directive applies to all batteries – it doesn’t affect raw materials 
however the cost of getting rid of waste/recycling can impact the quality of the product. 

 
17 In your view, are the regulatory measures for protecting the resource(s) at risk 

adequate? If not, what needs to be done?  
 

 • Counting that owns the resource has the power; the country that 
processes/manufactures it has little control.  

• In EU/west overarching measures protect the industry and environment however in 
South America, Asia etc there’s little control over the trading/health and safety laws and 
the economy, there’s also the political relationships that can hinder trade. 

 
18 Do you think the risks to the resource(s) can be mitigated by existing or future trade 

agreements, policies and regulations? If yes, how? 
 

 • Can be mitigated slightly – trade agreements is one route but it depends on how secure 
the agreements are, as like above the country with the resource has the power and 
policies change with governments. 

19 Finally, we would like to establish what informed you for this discussion, e.g. own 



experience, trade press, fellow business operator, a conference paper or some other 
route?   
 

 • First hand business experience and publications mainly online, little printed text on the 
industry. Fellow operators their suppliers are their nearest link to threats, conference 
papers – exhibitions – white papers. 

 
20 Are there any key documents regarding resource use and your industry that can be 

made available. This may include key policy or research documents, details of future 
considerations etc. 
 

 • Internet sources 

• Department of Energy in USA has a lot of research about the availability. 

• http://seekingalpha.com/article/127163-li-ion-battery-manufacturers-the-bleeding-edge-
of-energy-storage-technology 

• http://www1.eere.energy.gov/vehiclesandfuels/pdfs/program/2008_energy_storage.pdf 

• http://www.yanoresearch.com/press/pdf/484.pdf 

• http://www.yanoresearch.com/market_reports/C51102000?returnPage=%2Fmarket_rep
orts%2FsearchMr.php%3Fsearch_keyword%3Dlithium-ion%26search_code%3D 

 
21 Are there any other comments you would like to make? 

 

 • None 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 
No. Question & Response 

 

1 What are the key resources at risk in your business area? Are there any other 
resources (apart from those identified in the literature review – and included in the 
briefing note) that you think might be relevant in terms of limited future supply? 
 

 The risks with palm oil are not ones of supply, but of the impact which the industry has on 
the environment – notably as a driver of deforestation.  
 
Oil palm is a high yielding crop with enormous scope for future expansion. Short, medium 
and long term there is no issue regarding availability of supply.  
 
At present there are a number of ways the palm industry can expand output. The most 
obvious is improving yields. At present the best growers get 6-8 tonnes of oil per hectare per 
annum but the global average is only 3 tonnes per annum. Higher yields by producers would 
help to increase supply without increasing the land needed for cultivation. 
 
Better and more pervasive use of the right seeds would help, and higher re-planting rates 
would be another mechanism for increasing yield.  
 
Beyond that you can expand the land currently under use for cultivation. However there is no 
need for future cultivation to be in forested areas. There is ample deforested or degraded 
land available. (See data from World Resources Institute) 
 

2 What is the resource used for?  Please name as many applications as you can. 
 

 Palm oil is used in a very large range of products including soap, margarines, shampoo, 
body lotions, peanut butter. In fact about 1 in 3 things you buy in a supermarket contain palm 
oil in one form or another. 
 

3 Have the businesses/industry experienced any recent issues with the resource(s) 
identified? If so what types of issues/impacts have been experienced? Do you 
anticipate any in the future? These might include limited supply, increased price, 
regional issues, geopolitical matters, etc. 
 

 The major issue relating to Palm Oil is the environmental sustainability of the product. In 
south east Asia it is one of the principal drivers of deforestation and thus climate change, in 
the sense that deforestation accounts for around 20% of GHGs.  
 
What is driving demand is rising population, rising disposable incomes in the developing 
world and the use of palm oil as a feedstock for biofuels. If the first two factors alone were 
taken into account the market would be able to meet the increased demand. However if 
public policy on bio fuels stimulates demand excessively then this will have a disastrous 
impact on both the environment and the price of palm oil.  
 
At the moment this is not foreseen as the EU has begun to see the problems with the 
biofuels directive, and under lobby pressure they have tried to establish higher sustainability 
thresholds on the bio oil producers.  
 
One of the possible macro solutions to the rising demand is the sensible use of REDD 
funding to target this palm oil production. REDD can be used to improve productivity in a 
number of ways, it can be used to offer fiscal incentives for more frequent re-planting which 
would increase yields, it could be used to fund the training and development of small-holders 
who are a big part of the industry, and it could compensate growers to plant in degraded 
land instead of forested areas. 

Resource Palm Oil 

Organisation Unilever 



 

4 If you think the resource is at risk of being in limited supply, over what time scale do 
you think the effects will become noticeable and, if relevant, exhausted unless 
measures are put in place?  If you think measures are appropriate, what sort of 
measure(s) do you think would be effective?)  Do you think there might be any future 
issues?  Is the situation likely to change in future – for better or worse?  What leads 
you to this conclusion? 
 

 If biofuels regulations as they stand go uncheck it will start to happen within 5 years. 
However this is unlikely. 
 
Otherwise this question is not relevant for this interviewee 
 

5 Do you have any way to gauge future resource availability against requirements? 
 

 We have a good sense as to how global demand will grow (40 million tonnes today per 
annum is demanded, this will increase to 80 million tonnes per annum in 2030). The industry 
also has a good sense of how this demand will be met through measures outlined above 
(increasing current yields, increasing yields of small-holders etc).  
 

6 In your opinion, what areas of the supply chain will resource issues affect most? 
Why?  
 

 There won’t be a shortage, but if there was it would be serious. Palm oil is a staple food stuff 
for 2 billion of the poorest people on the planet. It is used as cooking oil, and is a very 
important source of calories for them. 
 

7 In what way, will supply chains be affected? 
 

 N/A 
 

8 In your view, what controls do businesses have over the identified risks in the supply 
chain? How effective are these? 
 

 For transport biofuels Shell and Nestle Oil have taken actions on this issue, further details 
would be available from these companies themselves. 
 

9 What are the economic/business implications of the resource(s) being in limited 
supply?  
 

 Not relevant 
 

10 How do you think future resource trends and consumer demand might affect the 
resource’s availability?  In what way might these two drivers influence each other?  
 

 Already covered 
 

11 Do you think businesses/industry is aware of the issues associated with the 
resource(s) at risk? If yes, have steps been taken to manage the risk and if so, how 
have they prepared to manage potential resource risks in the future? 
 

 In terms of risk of a shortage then this not necessary – on the whole the industry is aware of 
the sustainability issues, in the first three months of this year consumption of certified 
sustainable palm oil has met the availability of the resource.  
 
At the moment about 5% of the oil is certified sustainable – mostly used by multinational 
companies such as Unilever, Kraft, Nestle, Tesco, Cadbury, and Sainsbury. 
 

12 Has your business/industry made any changes to the way it acts because of resource 



risks?’ If yes, can you provide some examples? If no, what steps do you think 
business should take? 
 

 Led by Unilever the big multi-national companies are trying to persuade growers in South 
East Asia to adopt sustainable agricultural practices. Good progress is being made. 
 

13 What future trends do you anticipate with respect to resource use? E.g. greater 
demand, restricted supply, impacts on price, a shift to alternatives. How might these 
affect the use of the resources? What do you think are the timescales for those 
trends? 
 

 Greater demand for sustainable oil is likely. 
 

It will possibly get to a point where 100% of palm oil will be grown in a sustainable fashion 
within 10 years. Sustainable Palm Oil was first introduced in 2009 and already consumption 
has increased to 5% of the palm oil market by 2010. 

14 What opportunities do you see for your business from the impacts of resource 
trends? What are the threats? 
 

 The big risk is in NOT addressing the sustainability challenge. Consumers are not aware of 
the issue and it’s only recently that supermarkets have started to do something about it. The 
debate has been led by NGOs, Unilever and Sainsbury. 
 
There is a small premium for the certified sustainable oil. It represents about 2-4% of the 
cost of the product, which is a lot in the commodity market. Up to 10-20 dollars a tonne on 
current prices.  
 
Demand for sustainable oil will convert the markets in EU and USA but the challenge will be 
in driving sustainable demand in India and china. 
 

15 Can you identify any changes in technology, products or innovation that might affect 
the potential risk to business in any way? This could include the use of alternative 
resources 
 

 No 
 

16 What are the key policies influencing the resource and how do these influences 
manifest themselves? This includes current policy and future policy 

 The RSPO (Roundtable on Sustainable Palm Oil) has developed and agreed the principles 
and criteria as to what constitutes the sustainable cultivation of oil palm.  They have also 
accredited the organisations that can certify the plantations which are operating according to 
these criteria. 
 
 Beyond this the financial incentives for change need to come at macro level (REDD). 
 
 

17 In your view, are the regulatory measures for protecting the resource(s) at risk 
adequate? If not, what needs to be done?  
 

 The regulatory measures in Indonesia are adequate on paper but poorly enforced. 
Enforcement is the biggest issue putting forests at risk. 
 

18 Do you think the risks to the resource(s) can be mitigated by existing or future trade 
agreements, policies and regulations? If yes, how? 
 

 REDD, as discussed above 
 

19 Finally, we would like to establish what informed you for this discussion, e.g. own 
experience, trade press, fellow business operator, a conference paper or some other 



route?   
 

 This interviewee was informed for this discussion due to their own experience, as part of 
their daily job and participation in the Roundtable on Sustainable Palm Oil. 
 

20 Are there any key documents regarding resource use and your industry that can be 
made available. This may include key policy or research documents, details of future 
considerations etc. 
 

 A useful background paper will be provided via email, and also a speech from the Reuters 
conference will be sent by email. 
 

21 Are there any other comments you would like to make? 
 

 Government influence in this area can be positive in terms of ensuring the sustainability of 
biofuels are set high and first generation biofuels discouraged, secondly on spending REDD 
funding in suitable fashion.  
 
Awareness is incredibly low among consumers and is likely to remain so as palm oil has a 
small inclusion level in thousands of products, people cannot link product to the crop it 
comes from – awareness may increase based on publicity from environmentalists and 
retailers but not by much.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 
No. Question & Response 

 

1 What are the key resources at risk in your business area? Are there any other 
resources (apart from those identified in the literature review – and included in the 
briefing note) that you think might be relevant in terms of limited future supply? 
 

 Phosphate is vital element for all cell growth, one of 3 key nutrients, nitrogen we can 
manufacture, but phosphate we cannot produce – it is dependent on our buying power. Most 
farmers use phosphate as part of blended fertiliser, but blenders import it. In 2008 phosphate 
prices increased greatly because of oil prices.   
 
China put a tariff of 135% on phosphate stocks (and got taken to WTO about it) because 
they wanted to protect their own stock.  
 
5 countries in world are main countries that produce phosphate– there is an opportunity for 
them to restrict supply. 
 
Stocks are generally an issue in the next 50 – 100 years, with peak phosphate predicted for 
2045 but other estimates say 300 years, however that could be resources with heavy metals 
such as cadmium in it. 
 

2 What is the resource used for?  Please name as many applications as you can. 
 

 Agricultural fertiliser is the biggest user by far – blends of fertiliser as compounds are used 
straight, all types of agriculture, horticulture and animals use it. Non-agricultural use is in 
washing powder and detergents. The biggest sources are fertilisers and leaching into rivers 
from agriculture and human sewerage. 
 

3 Have the businesses/industry experienced any recent issues with the resource(s) 
identified? If so what types of issues/impacts have been experienced? Do you 
anticipate any in the future? These might include limited supply, increased price, 
regional issues, geopolitical matters, etc. 
 

 Price increase is biggest issue – the price spike resulted in people really looking at 
application of nutrients and putting on only exactly what was needed or took a holiday – 
farmers can take phosphate holidays and not apply it for a number of years – that crashed 
the demand for it and prices started to come back down. The Chinese tariff in 2007 was also 
an issue in increasing prices. The price is based on the last load that came into country – 
there is nothing that helps set the price or predicts future prices.  

 
Geo-political issues with China which is a growing user as well as producer, so they won’t 
leave themselves short. US got in trouble from WTO for trading with Morocco on phosphate 
trading arrangements, geo-politics is always a risk when you don’t produce the resource you 
need. The UK has better ability to buy in phosphate that is needed than farmers in poorer 
countries. 

 
An alternative to phosphate as a nutrient does not exist – recycling the produce (either the 
crops produced or via waste products) you use for phosphate is a source, agricultural 
produce removed from land can be re-applied. 

 
As we can’t manufacture phosphate we must focus on phosphate recovery from the food 
chain, waste water, food waste, human waste.  
 
CF and NTl 4.6 billion merger in US in largest nitrogen consolidating – all fertiliser producers 
are consolidating across the world. 

Resource Phosphorus 

Organisation NFU 



4 If you think the resource is at risk of being in limited supply, over what time scale do 
you think the effects will become noticeable and, if relevant, exhausted unless 
measures are put in place?  If you think measures are appropriate, what sort of 
measure(s) do you think would be effective?)  Do you think there might be any future 
issues?  Is the situation likely to change in future – for better or worse?  What leads 
you to this conclusion? 
 

 Industry figures are 50-100 years. Issue with phosphate is it is mined from phosphate rock – 
for every kilo of phosphate rock you produce 5 kilos of radioactive rock as well.  

 
Phosphate rock contains varying levels of cadmium – concerns that we apply cadmium 
because it could go into food chain – this reduces plant growth at high levels, and is also 
dangerous to humans. As phosphate reserves become more scarce the phosphate quality 
gets poorer. 

 
The biggest study this interviewee has seen says phosphate estimates for reserves are 
uncertain – China has reduced reserves estimate by 3 thousand million tonnes in 2009. 
There is great uncertainty – same as oil – is it financially feasible to extract what is left. 

 
This situation will continue – farmers already use treated sludge applications, this is likely to 
increase –public are concerned that human faeces is being applied to land, but have no 
problem applying animal waste to their gardens. 

 
This public attitude means restrictions to farmers from retailers applying sludge to salad 
crops etc – some people want to apply this to cereal crops – which has huge implications – 
coming from retailers and public pressure (not government). There needs to be a change in 
perception. 

 
All very well to take a luxury position but where else can we get phosphate from? Need to 
change people’s opinions – don’t have to sell a doomsday idea about it – if things are sold in 
a positive image – show it as a closed loop sustainable way – people should be happier – it’s 
something that will happen – not so much at moment – at moment when NFU and people try 
to do something they say it’s because farmers have a vested interest – need supermarkets 
to take lead. The media create a huge problem on this issue with huge headlines like 
“human waste applied to food” 
 

5 Do you have any way to gauge future resource availability against requirements? 
 

 Not within this organisation but price is a good indicator – supply reserves are uncertain, 
Defra publications do show fertiliser use surveys and we can see what farmers are applying 
– WRAP and similar groups know in terms of composting how much is used. No way of 
knowing what is in the ground in terms of the resource. 
 
Price will constrain demand, however at what point will law of diminishing margin returns 
come into play? Sewerage is bulky product, at what point will it become cheaper to transport 
it further to use as a fertiliser? 

 
Oil was main driver for the price increase in phosphate in recent years – not sure if price of 
the resource would have increased anyway. It may have done, on its own but not as much, 
people were panic buying as this resource can be stored for later use.  
 

6 In your opinion, what areas of the supply chain will resource issues affect most? 
Why?  
 

 This will affect all of farmers, but to different extents - horticulture will not be too affected as 
they can use other fertiliser, livestock can use slurry, however meat requires more 
phosphate to produce than other products as it relies on crops for bedding and feed – needs 
straw, and arable farmers likely to build back in straw (allow straw to lie in fields and rot back 
into the ground so the nutrients are replaces). People may look at paper and shavings as 
bedding alternatives as a result. 



 
At the moment coal power stations burn straw if they can buy it, effectively sending the 
nutrients up the chimney. Farmers will keep and not sell the straw if price of phosphate goes 
up affecting the power stations. 

 
Higher focus on nutrient recovery and focus on organic fertiliser – nutrients are not balanced 
in organic fertiliser – inorganic has different levels of N,P,K which is better for all round 
growth.  

 
You should only apply fertiliser to crop requirement – such as the amount of N, P, K, but you 
can’t get that in organic fertilisers – as with the growth of a crop like wheat you can’t apply 
organic sludge at all growth stages. There is a limitation on just using sewerage sludge; you 
need inorganic in some cases for ease of spreading it 

 
Sources of phosphate are not just from sewerage sludge – also products and outputs from 
the food chain can be applied – dairy waste, beetroot and plant processing waste contain the 
nutrients, which can be reapplied – controversial among sources of phosphate are animal 
by-products (blood waste, abattoir waste) – need to watch with TSE waste but public 
perception is an issue as the public are adverse to allowing these to be spread.  
 

7 In what way, will supply chains be affected? 
 

 As above 
 

8 In your view, what controls do businesses have over the identified risks in the supply 
chain? How effective are these? 
 

 Farmers can reduce inputs, go on phosphate holidays, but cannot control the need for 
phosphate in the crop. They can control where they get it from, organic source or 
manufactured source, but they have to work within government regulations and sell to 
retailers in food supply chain. 
 
Their hands are tied to the EA treatment of waste etc – the costs associated with applying 
recovered waste to land can be huge – safe sludge matrix  – if government want to look at 
resource scarcity they need to look at if they are incentivising it via regulations or are they 
regulating waste as “waste and not as a product” – it would be different if they were classed 
as by-products/ co-product not waste  
 

9 What are the economic/business implications of the resource(s) being in limited 
supply?  
 

 Higher prices, higher values for organic substitutes, increases travel of bulk, pressure on 
farmers margins – generally doesn’t lead to farm gate price increase, maybe increase in end 
user prices, but difference is not received by the farmer – feeds through to government 2030 
food vision – farmers need to be backed to stay in business. 
 

10 How do you think future resource trends and consumer demand might affect the 
resource’s availability?  In what way might these two drivers influence each other?  
 

 The perception regarding recovered phosphate use and supermarkets is an issue – 
consumers need to recognise that it is a limited resource and need to look at how to make 
best use of it.  

 
Difficult to define if other countries are hedging their bets as to what will this mean in the UK 
- we are not completely reliant on imports, there is 60% self sufficiency on food in UK – we 
will always have imports – those imports could serve as inputs to the fertiliser side.  
 

11 Do you think businesses/industry is aware of the issues associated with the 
resource(s) at risk? If yes, have steps been taken to manage the risk and if so, how 
have they prepared to manage potential resource risks in the future? 



 

 Farmers are aware to an extent that its limited– they know it’s mined and eventually may run 
out – but not in 70 years time – the current demand for composting, sewerage sludge etc is 
driven by price of regulations on it leaching into rivers and not due to the fact that it is finite.  
 

12 Has your business/industry made any changes to the way it acts because of resource 
risks?’ If yes, can you provide some examples? If no, what steps do you think 
business should take? 
 

 There has been a change in the use of organic fertiliser, careful application of fertilisers, 
using phosphate fertilisers the right way at right time, more farmers are aware of other 
sources of phosphate now – NFU has been promoting “produce more, impact less” , farmers 
are taking phosphate holidays and there is more of focus on other nutrients too. 
 

13 What future trends do you anticipate with respect to resource use? E.g. greater 
demand, restricted supply, impacts on price, a shift to alternatives. How might these 
affect the use of the resources? What do you think are the timescales for those 
trends? 
 

 More food production – population due to increase, people in other countries becoming more 
affluent and want to eat more meat and dairy – requires more phosphate – when we don’t 
control any phosphate production as time goes on the price will eventually rise.  Unless 
within the country we use organic phosphate or technology becomes available that would 
make sewerage sludge more balanced as a fertiliser then it might be more acceptable for 
farmers to use it more.  
 
Of the UK the main population is based in the South-East, and so sewerage production will 
be centered in South East – implications in terms of transporting the sewerage to farmland in 
the North. What will fuel price be – it is already increasing, therefore at what point it time will 
it be uneconomic to ship it up the country? How much of it needs to be put onto ground – it’s 
a lot more with sludge than mineral phosphate so need lots and lots of it to get sufficient 
amounts of phosphate. 
 
Heavy metal issues and application of heavy metals are another restriction. Recovered 
waste and sewerage sludge is not devoid of issues with heavy metals either – Defra do 
restrict application of heavy metals onto land. 
 

14 What opportunities do you see for your business from the impacts of resource 
trends? What are the threats? 
 

 Massive opportunity in technology for phosphate recycling from waste chain, downstream 
from the farm gate – opportunity for the farm system to be a closed loop food chain – could 
put green spin on this leading to premium price, like organics?  
 

15 Can you identify any changes in technology, products or innovation that might affect 
the potential risk to business in any way? This could include the use of alternative 
resources 
 

 Phosphate recovery technology  
No technology that means all the phosphate would be exhausted. Technology is a benefit to 
this industry. Unless another technology or industry finds use for phosphate, at present only 
farming and detergents use phosphate – detergents only started using it from 1950s.  
 

16 What are the key policies influencing the resource and how do these influences 
manifest themselves? This includes current policy and future policy 

 Proposals to restrict sale of phosphate rock that has certain levels of cadmium in it will 
harmonise the EU in what they are buying and then gradually becoming stricter. 
 
Food 2030 vision from Defra. Defra need to see if there will be implications for this vision – 
setting clear pathways about it. 150 years nobody used manufactured fertiliser, now 



everyone does. It is very unusual on arable unit to use organic fertiliser. 
 
Water framework directive has implications for getting phosphate out of waste water  
 
General policies on soil use and leaching 
 
Fertiliser planning policies – ‘tried and tested pack’ from the NFU – focus on trying to 
understand different sectors have different awareness levels, beef and sheep different to 
arable, effort to self regulate and self govern to understand how to do this and plan nutrient 
needs.  
 
Waste and landfill diversion policies 
 
Anaerobic digestion policies – where the produce is not classed as waste, it is class as 
product 
 
Future regulations include the soils directive (EU level) and sewerage sludge directives 
 
Policies on burning straw for power 
 
Chinas policies on restricting input/ sales internationally 
 

17 In your view, are the regulatory measures for protecting the resource(s) at risk 
adequate? If not, what needs to be done?  
 

 There are no regulatory measures protecting rock phosphate – the regulations cover just the 
application of it. There needs to be policies to encourage the alternatives, including 
promotion of phosphate and all other nutrient recovery – like anaerobic digesters, no sense 
in them going to landfill, Government has policies to improve rates of take up for AD, what 
about waste and phosphate? 
 
They could help change consumer perceptions – people have not understood the idea of 
industrial recycling. This needs to be efficiently regulated, not over regulated. 
 

18 Do you think the risks to the resource(s) can be mitigated by existing or future trade 
agreements, policies and regulations? If yes, how? 
 

 No. WTO are making agreements, and it does depend on the macro scale and whether 
Defra would be willing to do it, but it seems very likely that Defra would say that industry 
should be left to buy from abroad themselves 
 
China knows it is sitting on increasingly valuable resource so why will it enter a trade 
agreement short of the open market price which is high? 
 

19 Finally, we would like to establish what informed you for this discussion, e.g. own 
experience, trade press, fellow business operator, a conference paper or some other 
route?   
 

 Own experience, papers from farming societies including one from the  international fertiliser 
society on recycling phosphate 

 
Paper by Author Rank Centre – study on phosphate challenges 
 

20 Are there any key documents regarding resource use and your industry that can be 
made available. This may include key policy or research documents, details of future 
considerations etc. 
 

 To follow by email – Dairyco fertiliser prices – from farm brief publications 
 

21 Are there any other comments you would like to make? 



 

 It was good to be asked on this as it became clear this was an issue they may need to act on 
that he (the interviewee) wasn’t previously aware of. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 
 
 
 
 
 
 

 
No. Question & Response 

 

1 What are the key resources at risk in your business area? Are there any other 
resources (apart from those identified in the literature review – and included in the 
briefing note) that you think might be relevant in terms of limited future supply? 
 

 • Rare Earth Metals – bought within components of alloys which can contain upto nine 
compounds. 

• They are sourced globally. 

• Strategic rare earth metals really have one supplier – China. They account for 43% 
of the world’s rare earth metals resources in China, 97% come out of China. 

• China is the single largest source of rare earth metals and they are of use to the 
Chinese economy. 

• Rare Earth Elements aren’t the famous elements. They’re all chemically similar – 
lanthanides, they’re all metals. 

• A rock/core from the ground is likely to include all of the Rare Earth Elements’s in 
one sample. The technology to separate them was developed in Widnes. 

• Thorium Ltd was formed to separate and take out Thorium, they developed the 
technology to separate Rare Earth Elements – China have taken the technology and 
invested heavily in R&D, and although there were alternative mines on the California 
and Nevada border, the Chinese started (in 1980’s onwards) ‘flooding’ the market 
with low cost Rare Earth Elements, so the other alternatives to source Rare Earth 
Elementss from gave up, two opinions on this are that a. it was a deliberate ploy to 
saturate the market or b. it was incompetence with a failure to understand the value 
of the metals and also they wanted to ensure the Chinese were employed. 

• China’s policy on exporting rare earth metals, over the past 15 years they have had 
the monopoly with a hunger to drive their economy. They have strong incentives to 
export and began to include VAT tax export breaks – rebate on exports. 

• “Oil’s in the middle east… Rare Earth metals in China” 

• The export quota system was introduced in 1999/2000 with a limit on overall export; 
each company in China had a limit and had a quota. The early impact was that it 
stopped low value rare earths being filtered to rare earth concentrate, separate rare 
earths and turned into metals. 

• The quota was set a little less than previously which led to buying and selling 
between companies and effectively commodity trading but prevented the export of 
low value rare earth metals. 

• Global industry gets 140,000 tonnes of rare earth oxide. 

• Reduced quotas year on year were noticed around 4 years ago – 50,000 tonnes. 

• Last year there was a reduction of 35,000 tonnes not using it all up, and is being 
reduced by around 5000 tonnes year on year. 

• As the quota reduces the probability of getting Rare Earth Elements out of China is a 
possibility as a result of that 3/4years non Chinese rare earth ventures have taken 
place, in early part of last year there were around 5 potential ventures.  

• The potential of China switching off the tap on Rare Earth Elements means they 
want to get value adding companies in China. 

• In future, the resource in China will still be available but there will be more 

Resource Rare Earth Elements 

Organisation Less Common Metals Ltd 
 
The interview formed more of a 
discussion following the first question. 
This covered aspects of the later 
question. However to ensure clarity and 
continuity from the discussion held, the 
majority of the points raised are 
summarised under question 1.   
 



production based in China. This will mean UK will stop buying metals and have to 
buy the alloys/magnets direct. The Chinese are looking to move more and more 
value adding processes into China 

o The sub plots are that the growth for Neodymium Iron Boron is 15-20% 
annually and without quotas China would struggle to keep this supply up. 
Also, China don’t operate to environmental/health and safety standards 
although it’s improving. There’s the conflict of increased economic growth 
and the environmental and Health and safety checks slowing it down. 

o The environmental case is a strong case for not using China for green 
technologies the REMs are used for i.e. hybrid cars and wind turbines. 

o Great Western Minerals group – Canadian company that is the parent 
company of LCM. Own mines in  Canada, USA and South Africa – the 
corporate plan is that South Africa will produce REMs by 2013 which ties in 
with the time that China’s quotas keep coming down and growth rate means 
China won’t be able to keep up. 

o There are 14 Lanthanides plus Lithium gives 17 elements in REM most of 
the rare earth deposits are ‘light rare earth deposits’ and contain 4  - 
Lanthanum, Cerium, Praseodymium and Neodymium, others aren’t really 
there, driver in industry is requirement for Neodymium Iron Boron. 

o There are western alternatives bringing similar deposits supplying 
neodymium. 

o The rest contain (incl. Neodymium Iron Boron) dysprosium additive to 
modify magnetic properties some of which contain terbium which is used in 
low energy light bulbs. 

o Terbium and dysprosium sit in the heavy rare earth metals and there are not 
so many deposits of them outside China that are of economic value. China 
has only one site of heavy rare earth metals and a regional policy of building 
factories in certain regions they have a T&D department (terbium and 
dysprosium) part of the China government. 

o Strategic availability is environmentally damaging (mining) and next 2 years 
China may restrict export of elements that’ll give problems. There is a 
severe question on the sustainability of rare metals. 

• Export quotas and export taxes are now separated, rare earths taxed at 25% to 
encourage manufacture in China, recently there’s been a Chinese government 
document leaked that they may reduce/remove taxes (end of 2005). This led to a 
‘gold rush’ scenario where everyone claimed to have a rare earth deposit, however 
many weren’t viable options as it is often not economically viable to mine them or 
evaluated to measure the concentrations. 

• Investment increased in rare earth deposits and around 5 have plans to add 
infrastructure. 

• Great Western Technologies (LCM’s parent Company) have a mine in South Africa, 
plans for a separation plant and metal making plant too which gives a full chain ‘from 
mine to market’ 

• LCM could distribute other rare earths if the manufacture gets transferred 
elsewhere, or become a more secure entrenched supplier to the magnet industry. 
Future plans include increased site capacity encouraged by Toyota (for hybrids) and 
German Magnet company’s demand. 

 
2 What is the resource used for?  Please name as many applications as you can. 

 

  
3 Have the businesses/industry experienced any recent issues with the resource(s) 

identified? If so what types of issues/impacts have been experienced? Do you 
anticipate any in the future? These might include limited supply, increased price, 
regional issues, geopolitical matters, etc. 
 

  
4 If you think the resource is at risk of being in limited supply, over what time scale do 

you think the effects will become noticeable and, if relevant, exhausted unless 
measures are put in place?  If you think measures are appropriate, what sort of 



measure(s) do you think would be effective?)  Do you think there might be any future 
issues?  Is the situation likely to change in future – for better or worse?  What leads 
you to this conclusion? 
 

  
5 Do you have any way to gauge future resource availability against requirements? 

 

  
6 In your opinion, what areas of the supply chain will resource issues affect most? 

Why?  
 

  
7 In what way, will supply chains be affected? 

 

  
8 In your view, what controls do businesses have over the identified risks in the supply 

chain? How effective are these? 
 

 • No influence on Chinese supply/tax issues and other international/national bodies only 
influence to develop alternatives. 

 
9 What are the economic/business implications of the resource(s) being in limited 

supply?  
 

  
10 How do you think future resource trends and consumer demand might affect the 

resource’s availability?  In what way might these two drivers influence each other?  
 

  
11 Do you think businesses/industry is aware of the issues associated with the 

resource(s) at risk? If yes, have steps been taken to manage the risk and if so, how 
have they prepared to manage potential resource risks in the future? 
 

 • Yes, companies like Toyota are definitely aware. They liase with companies such as 
LCM and are considering alternatives to China’s monopoly on supply. 

• Steps have been taken including the identification of other supply sources as 57% of 
REM deposits are outside China – a few in Canada, 1 in USA, few in Australia, Russia, 
Vietnam and Malaysia, India, Brazil and questionably Greenland. 

 
12 Has your business/industry made any changes to the way it acts because of resource 

risks?’ If yes, can you provide some examples? If no, what steps do you think 
business should take? 
 

  
13 What future trends do you anticipate with respect to resource use? E.g. greater 

demand, restricted supply, impacts on price, a shift to alternatives. How might these 
affect the use of the resources? What do you think are the timescales for those 
trends? 
 

  
14 What opportunities do you see for your business from the impacts of resource 

trends? What are the threats? 
 

  
15 Can you identify any changes in technology, products or innovation that might affect 

the potential risk to business in any way? This could include the use of alternative 
resources 
 

  



16 What are the key policies influencing the resource and how do these influences 
manifest themselves? This includes current policy and future policy 

 • USA are putting together a strategic groups on rare earths although nothing at the 
moment. 

 
 

17 In your view, are the regulatory measures for protecting the resource(s) at risk 
adequate? If not, what needs to be done?  
 

 • Chinese regulatory measures give these a limited supply and questionable as to 
whether conservation is the agenda or purely economic. 

 
18 Do you think the risks to the resource(s) can be mitigated by existing or future trade 

agreements, policies and regulations? If yes, how? 
 

 • No, risk to future is by wider supply chain and alternatives to China. 
 

19 Finally, we would like to establish what informed you for this discussion, e.g. own 
experience, trade press, fellow business operator, a conference paper or some other 
route?   
 

  
20 Are there any key documents regarding resource use and your industry that can be 

made available. This may include key policy or research documents, details of future 
considerations etc. 
 

  
21 Are there any other comments you would like to make? 

 

  

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 
No. Question & Response 

 

1 What are the key resources at risk in your business area? Are there any other 
resources (apart from those identified in the literature review – and included in the 
briefing note) that you think might be relevant in terms of limited future supply? 
 

 The focus of the interview is on tin alone as it is not associated with other metals in 
extraction. 
 
The UK is only a small part of the world picture consuming about 5,000 tonnes p.a. 
compared to global total of around 300-350,000 tonnes p.a. There has been no domestic 
production in the last 10 years. Following a long period of depressed prices, the last 3 to 4 
years have seen stronger prices for tin. This has resulted in more investment in tin 
exploration but, at present, deposits are not being developed fast enough to balance 
demand (in short to medium term?). 
 

2 What is the resource used for?  Please name as many applications as you can. 
 

 Hundreds of applications from electronics, tinplate, coatings, alloying etc. (see outline in 
Guidance Note on tin). In the UK applications are mainly for tinplate and tin chemicals. 
Solder applications have been declining in UK and Western Europe in the last 10 years due 
to globalisation, with transfers to Asia and Eastern Europe. The largest UK plant is the Corus 
tinplate works in South Wales. UK consumption of tin has halved in the last 10 years. 
 

3 Have the businesses/industry experienced any recent issues with the resource(s) 
identified? If so what types of issues/impacts have been experienced? Do you 
anticipate any in the future? These might include limited supply, increased price, 
regional issues, geopolitical matters, etc. 
 

 A key issue has been the high price and an unusual level of price volatility for global and UK 
tin consumers in recent years. From a price of below US$4,000 per tonne in the early part of 
the decade the price rose to around US$25,000 per tonne in 2008 followed by a crash in 
2008/9. This has now rallied in line with other metals. Factors in this volatility have included 
the activities of investment funds pushing up prices and growth in demand from China. 
 

4 If you think the resource is at risk of being in limited supply, over what time scale do 
you think the effects will become noticeable and, if relevant, exhausted unless 
measures are put in place?  If you think measures are appropriate, what sort of 
measure(s) do you think would be effective?)  Do you think there might be any future 
issues?  Is the situation likely to change in future – for better or worse?  What leads 
you to this conclusion? 
 

 In the short term there will be production limitations due to poor investment (in exploration 
and development) in recent years (see guidance note for a discussion of this). However, 
there should be no risk of resource depletion in the next 20 plus years. It was noted that 
going back through past reserves figures shows a consistent estimate of about 20 years of 
consumption. The USGS reserves figures quoted in the guidance note (5,600,000 tonnes 
equivalent to approximately 18 years production at 2009 rates) are based on data from 
about a decade ago and needs updating. There is a lack of reliable reserves data in many 
areas, and no proper reserves figures for artisanal production of tin, which makes up 
production when demand is high, and some areas with good geological prospects (such as 
Central Africa and parts of Asia) have yet to be explored. Furthermore, price makes a 
difference to the level of economic reserves since higher prices will, for example, make 
reworking of tailings areas more economically viable. In conclusion, there is confidence that 
no limitation in supply will occur for at least 20 years. 

Resource Tin 
Organisation ITRI 



 
5 Do you have any way to gauge future resource availability against requirements? 

 

 In general, there is a lack of accurate information on production. ITRI are keeping track of 
what companies do and developments around the world, but there are uncertainties looking 
up to 20 years ahead, including taking into account future changes in uses (especially for 
electronics applications). 
 
In the UK requirements are small but significant production projects are in the pipeline (see 
Q10). Continuing reductions in consumption are expected but with domestic production in 
development the outlook for the UK is better and better. 
 

6 In your opinion, what areas of the supply chain will resource issues affect most? 
Why?  
 

 Price is of major importance, and more important than resource limitations. If price of tin 
increases the most affected uses are products with large tin content such as pewter, 
whereas electronics industry is less affected due to small amounts of tin used in products. In 
the case of chemicals it is possible to switch way from use of tin but solders do not have 
many such options. However, it should be noted that since different metals prices tend to 
change together there may not always be such an incentive to switch away from tin to 
another metal when the price rises. 
 

7 In what way, will supply chains be affected? 
 

 See Q6 
 

8 In your view, what controls do businesses have over the identified risks in the supply 
chain? How effective are these? 
 

 In terms of price risk, the LME allows hedging of purchases up to 15 months ahead. It is 
down to purchasing managers to do what they can to offset risks? 
 

9 What are the economic/business implications of the resource(s) being in limited 
supply?  
 

 Not concerned that the supply of tin will be limited. See also Q 10 for longer term 
implications.   

10 How do you think future resource trends and consumer demand might affect the 
resource’s availability?  In what way might these two drivers influence each other?  
 

 Worldwide there will be a cyclical situation over the next two years with some availability 
problems causing increases in prices. This should stimulate investment in new supply and 
substitution at the margin. However, this should not be an issue in the long term.  
 
In the UK higher prices would make mine projects in the South West more attractive to go 
ahead and lead to a high proportion of domestic requirements being met by local production.  
 
The two UK projects in the pipeline are:  

• South Crofty in Cornwall. This operated up to the 1990s before closure and is now 
under new ownership which has an exploration program to firm up the business 
plan. It is about 2 years away from restarting but this would need additional 
investment. 

• Tungsten-tin Hemerdon project in Devon. This is owned by Wolf Minerals Limited 
which is advancing the project. 

These projects would produce about 2,000 to 3,000 tonnes per year compared to current UK 
consumption of about 5,000 tonnes per year. 
 
On the demand side, the main increase is coming from Asia and should result in increased 



rates of recycling. There is an expectation of large increases in recovery and recycling of tin 
over coming years to meet the targets of the Waste Electrical and Electronic Equipment 
Directive (WEEE Directive). 
 

11 Do you think businesses/industry is aware of the issues associated with the 
resource(s) at risk? If yes, have steps been taken to manage the risk and if so, how 
have they prepared to manage potential resource risks in the future? 
 

 ITRI provide economic information (on supply, demand, price etc.) to stakeholders. 
Increasing amounts of information and statistics is provided not only by ITRI but also by 
other consultancies and banks. 
 

12 Has your business/industry made any changes to the way it acts because of resource 
risks?’ If yes, can you provide some examples? If no, what steps do you think 
business should take? 
 

 No. There has been no different situation in recent years, apart from a greater price 
fluctuation. In UK there are not many large businesses to deal with. 
 

13 What future trends do you anticipate with respect to resource use? E.g. greater 
demand, restricted supply, impacts on price, a shift to alternatives. How might these 
affect the use of the resources? What do you think are the timescales for those 
trends? 
 

 Following reductions in global tin demand in 2008-9, there has been a recovery in the 
second half of 2009. The expectation is that in the long term we will return to usual demand 
trends (this is covered in the Guidance Note on Tin). In the UK the trend is likely to be for 
lower consumption in future. 
 
Regarding timescales, new mines take 3 to 5 years to be developed while artisanal 
production reactions more quickly to higher prices for tin. Thus artisanal production is 
important in the medium term outlook but not beyond 5 years. 
 

14 What opportunities do you see for your business from the impacts of resource 
trends? What are the threats? 
 

 Opportunities don’t come from resource risk issues but rather from the properties of tin. It is 
not toxic or hazardous and this provides opportunities for substitution of other metals 
(examples of solder and cement products given in guidance note). Therefore, there are lots 
of opportunities for development of tin business related to its properties. 
 

15 Can you identify any changes in technology, products or innovation that might affect 
the potential risk to business in any way? This could include the use of alternative 
resources 
 

 Innovation in use of tin is from non hazardous angle, e.g. fire retardants. Changes in 
technology are important in the electronics business. Trends to reduce materials use in 
these products will possibly cause a move away from the use of solder but this is not 
expected in the near future.  
 

16 What are the key policies influencing the resource and how do these influences 
manifest themselves? This includes current policy and future policy 

 The chemical sector is expecting to be affected by EU’s Regulation on the Registration, 
Evaluation, Authorisation and Restriction of Chemicals (REACH). There is concern that 
particularly smaller companies using smaller amounts of tin may not be prepared to invest 
the necessary cost of meeting the regulation and becoming registered. ITRI is working to 
raise awareness of regulatory requirements among businesses. 
 
ITRI is keen to encourage recycling promoting regulation including Waste Electrical and 
Electronic Equipment Directive (WEEE Directive).  



 
RoHS has resulted in a ban on the use of lead in solder causing an increase in tin use in 
solder (See Guidance Note). However, this has not impacted on UK tin demand. 
 
ITRI is also following developments in the European Commission Strategy on the 
Sustainable Use of Natural Resources and UNEP policy in this area. 
 

17 In your view, are the regulatory measures for protecting the resource(s) at risk 
adequate? If not, what needs to be done?  
 

 There are no more requirements for regulation. Policies for increasing resource efficiency 
and recycling are key in Europe.  
 

18 Do you think the risks to the resource(s) can be mitigated by existing or future trade 
agreements, policies and regulations? If yes, how? 
 

 Not relevant. Tin is not significantly covered by trade regulations. One example is the China 
export quota. 
 

19 Finally, we would like to establish what informed you for this discussion, e.g. own 
experience, trade press, fellow business operator, a conference paper or some other 
route?   
 

 ITRI is a key source of information for the tin industry, providing regular market reports, 
statistics and briefings on environmental matters.  

20 Are there any key documents regarding resource use and your industry that can be 
made available. This may include key policy or research documents, details of future 
considerations etc. 
 

 There is a great deal of information on the ITRI website. They will send links to some 
relevant documents including ITR annual survey of tin usage.  

21 Are there any other comments you would like to make? 
 

 Tin recycling is relevant to understanding the resource issues. There is direct use of scrap 
and recovery/recycling of tin. Large operators dealing with tin (among other metals) recycling 
include Metallo Chimique in Belgium and Fenix in Poland and these are a source of tin to 
companies operating in the UK. 
 

 

 

 

 

 

 

 

 



Annex E: Workshop Summaries 

Stakeholders that participated in either the workshops or interviews 

(alphabetical): 

ABSCo Materials 
AGM Batteries  
Agricultural Industries Confederation 
Asda  
BAE Systems 
British Geological Society 
British Metals Recycling Association 
Boots  
Cardiff University 
Cast Metals Federation 
Cemex  
Chemical Industries Association 
European Copper Institute  
Food and Drink Federation  
Foreign and Commonwealth Office 
Global Electric Vehicles 
Hanson 
International Lead Association 
Interserve Project Services 
ITRI  
Jaguar Landrover  
Johnson Matthey 
Less Common Metals Ltd  
London & Scandinavian Metallurgical Co Ltd 
Maher 
Marine Stewardship Council  
MEL Chemicals 
Mineral and Resource Planning Associates Ltd 
Mineral Products Association  
Ministry of Defence 
Minor Metals Trade Association  
Miller Group 
Namtec 
National Farmers Union  
Nestle 
Ross and Catherall Ltd 
Seachill 
SeaFish 
Seaweb  
SANAB Limited 
Shepwidnes 
Sibelco 
Sita  
Syngenta 
Tarmac  
Tetronics 
The Business Council for Sustainable Development 
The Cobalt Development Institute 
Timber Trade Federation 
Toyota 
Unilever 
Which? 
WRAP 
WWF 



Construction Discussion Group 

No. Topic / Response 

1 Do you agree that this resource(s) pose a risk to business?  Are there any other 
resources that you would place higher? 
 

 The group agreed that there are issues surrounding aggregates that will be a risk to UK 
business going forward. In particular with regards long term supply and availability. 
 
Other resources were highlighted, for example Iron and Steel and glass are likely to be a 
risk to the construction sector. Cement will also be an issue, particularly with carbon policy 
and how this may affect it e.g. CRC. There is far greater competition for concrete and steel. 
There are no alternatives for glass. 
 
A key issue for the aggregates industry that will affect risk is the interpretation of legislation 
and variation in approach between different regulating authorities, which leads to 
uncertainty. In addition some felt that there is an element of gold plating in UK regulations 
at times. 
 
Some of the group felt that recent changes in government and increased localism in terms 
of policy will exacerbate planning problems. It was felt that this was creating greater 
confusion and left the potential for greater local variation, as Local Authorities apply their 
own interpretation. 
 
As recent demand has dropped off some quarries have been closed or mothballed. It is 
often a challenge to reopen them due to surveys that are required and site/equipment 
maintenance in advance of re-opening. Often it is easier to increase production from 
another site, although this may result in increased road miles. 
 
Due to uncertainty going forward, there are constraints in gaining investment in the 
industry. Many of the aggregates firms are international so will pool funding elsewhere if 
there is uncertainty within the UK. 
 
The 2042 deadline for planning of sites will be a concern to the industry. The supply years 
left that are discussed in the literature on aggregates do not truly reflect industry issues 
and concerns. 
 
Other concerns for the aggregates industry, that will influence price and therefore demand 
include the following: 
 

 Transport costs are a high influencing factor for aggregates prices. Rail freight is a 
key mode of transport, however it is anticipated that there will be increased 
completion from passenger rail Passengers on public transport are likely to 
compete with freight carriages pushing up transport costs for aggregates. 

 

 Energy costs and CRC is a key concern to businesses. This will impact businesses 
in the next few years, including operational aspects.  

 
Silica sand for glass production is an increasingly constrained resource, especially at the 
required quality level for some uses, for example solar panels. 
 
There is competition for timber with regards to wood fuel and biofuels. Wood prices will 
continue to rise. International competition (for timber, particularly ply from China) will 
impact UK business. Currently a lot of waste wood is going abroad. The UK is not set up to 
make the most of waste wood as a fuel. 
 

2 In your opinion, where and when will supply chains be affected? 
 

 Smaller aggregate companies may be affected; the cost of obtaining permits will affect 
them as there are changes to the regulatory framework. 



 
The SE businesses will be most affected. The smaller businesses are not likely to be 
aware if they are higher up the supply chain. End users are not as engaged with what is 
going on so unaware until price begins to impact. 
 
The supply of timber and aggregates is different – aggregates are largely domestic, 
whereas a large proportion of timber is imported. 
 
Civil engineering projects generally have it easy with aggregates and not necessarily 
aware of particular issues.  

3 How much control or influence do you feel you have over this risk, and mitigation 
measures? 
 

 Most control lies with public sector. 
 
Restrictions / conditions imposed on a granted planning permission are sometime too 
restrictive, limiting the flexibility of control that can be applied. For example operations may 
need to be up and running within three years – however if demand doesn‟t make it viable 
then this may not be met and essentially the planning needs to be re-applied for. 
 

4 Are businesses aware of these risks in general?  If so, what steps, if any, have they 
taken? 
 

 The aggregates companies are aware and some have 10 year risk plans. Other users are 
probably not aware but not represented at this meeting. Smaller local building suppliers are 
not likely to be aware. 
 
Some of the group highlighted that they felt that there was a level of detachment for 
customers of aggregate supply companies, who had less awareness of the issues. 
 

5 What are the future trends (up to 30 years+) likely to look like in terms of resource 
demand, availability and new technologies? 
 

 Demand for aggregates is linked to construction sector growth.  
Following the recent economic downturn the group expect demand for aggregates to 
remain low for the next 5 years. Key markets include the Private Sector and Infrastructure 
(Public and Utility markets), which are both expected to remain low in the short term. 
 
If there are significant changes in demand for aggregates in a short time period it can be 
difficult to respond due to the regulatory/planning process. Some of this demand would be 
met by increased production from existing sites and marine aggregates. 
 
Demand for sand for glass manufacturing will continue to rise. New technologies such as 
magnetic extraction of iron from sands will continue to improve efficiencies.  
 
The new South Downs National Park includes a number of important areas for some 
resources – the implication of this new designation on supply is not clear yet. 
 
Recent construction for the housing market included a large proportion of flats. In the future 
it is anticipated that the number of flats will drop off and houses will increase – this will 
increase demand for materials generally. 
 
For timber and aggregates there is nothing on the immediate horizon that will affect 
demand – there no significant new materials – any substitution is usually limited due to the 
volumes required. 

6 What businesses opportunities do you feel are generated by these risks?  What 
threats are associated with these? 
 

 Improvements in sustainability will create opportunities for industry has already forced 
companies to look at making efficiencies which has been a positive impact. 



 
Some opportunities do exist, for example ground granulated blast furnace slag (GGBS) 
can be used in cement production as an alternative to virgin material. 
 
Approximately 25% of the aggregates market is supplied by recycled aggregate. The group 
thought that this would not increase significantly due to a number of issues; 

 Changes regarding Para 13 exemptions – Small scale local processing facilities 
will be required to obtain an Environmental Permit – this will increase costs, and 
anticipate that some of these operators will therefore change the focus of their 
activities or cease to trade. This will impact on local supply. 

 Quality protocol – self certified, there is little policing from the regulators at present. 
This means quality of material produced under the protocol can vary.  

 Demand for recycled is not a high as it could be – there are some perceptions 
within the industry that „it is not as good‟ as virgin materials. In addition recycled 
material cannot be used in some cases. 

 The use of recycled materials can be limited by the availability of appropriate 
materials from construction and demolition waste. 
 

The use of recycled materials where applicable, for example on site material, as part of 
restoration / base layers. 
 
There are opportunities to use warm vs. hot mix techniques for asphalt production, allowing 
the use of RAP in the process. 
 
Where possible conveyor may be used instead of haulage, however the capital investment 
is significant.  
 
Magnetic separation during sand processing can be used to reduce the amount of 
chemicals used. 
 

7 What current and future policies do, or are likely to, affect these risks and in what 
ways? 
 

 As above, variations in the approaches taken by different planning authorities affect 
granting of planning or influence whether planning will be applied for in the first instance. If 
it is unlikely companies will make a commercial decision on whether it is worth investing in 
the submission of an application. 
 
Interpretation of legislation is key – for example the Mining of Wastes Directive – some of 
the group felt that regulators do not necessarily understand the requirements, or it is limited 
to a very few specific individuals.  There needs to be confidence in the regulators, which is 
not necessarily there at present. 
 
There are important policy instruments that are powerful in directing the market, for 
example Bream and the Code of Sustainable Homes. Current methodologies of 
environmental profiling under these tools place aggregates as more environmentally 
damaging than timber – it is important that a full LCA perspective is taken. New 
methodologies are developing and evolving as people use these tools that will reduce the 
bias and provide a fairer representation of environmental impacts. This may influence 
design and building materials chosen. 
 
Other regulatory issues relate to conflicting land uses that have developed as other land 
uses e.g. housing have been permitted near to historic uses, such as quarry‟s or concrete 
manufacturing plant. Similarly commercial developments close to wharf facilities may limit 
their capacity or influence operations. 
 
Marine aggregate extraction requires a Crown Licence – issued by one body so less 
variation in approach. 

8 What measures by business or government do you think are necessary to mitigate 
these risks? 



 

 The group highlighted that lobbying in the construction industry is limited and mainly led by 
the aggregates suppliers. The group indicated that construction end users keep 
themselves separate from this. 
 
Government could help by changing public opinion on waste as energy. 
 
There could be a review of how the aggregates tax/levy is used. It could be invested into 
research and development, or used within communities affected by quarrying. 
 
Energy suppliers and users need to be supported more in order to monitor energy usage 
properly. 
 
Regional and local discrepancies in interpretation of policy need to be made more 
consistent.  
 
The EA need to enforce the quality protocol more effectively to drive higher quality recycled 
aggregate. 
 
The marine bill needs to consider the planning of excavation of marine aggregates. 
 
To ensure new technologies or processes are accepted they need to be clearly understood 
and communicated within the sector. 
 
There needs to be stronger messaging on the importance and role of aggregates amongst 
the public – its key uses and implication if it was not available. An increased understand by 
the public may result in increased acceptance of the activities undertaken to supply to 
necessary aggregates. 
 
Promotion of new technologies, for example the use of alternative fuels for kilns used a 
part of cement manufacturing. This will reduce waste to landfill. 
 
Business will focus on: 
 

 Energy efficiency, better use of resources, alternative fuel use,  

 Reduced wastage at the extraction phase – crushing of oversized materials and 
working of deposits e.g. clay that was previously not considered. 
 

Costs for some aspects of aggregates are increasing significantly, for example 
archaeology, which could become prohibiting.  
 
CBA – is it necessary to do all the surveys every time? 
 
Improve quality of recycled content – need feedback from those who use it to those who 
produce it. Thousands of construction companies – fragmentation – validation of materials 
is expensive, will only be done is required, e.g. to meet a specific standard. 
 

 

 

 

 

 

Fish Discussion Group 



No. Topic / Response 

1 Do you agree that this resource(s) pose a risk to business?  Are there any other 
resources that you would place higher? 
 

 Consensus within the group that there is a great risk to UK businesses with regards to 
Fish. It was highlighted that the topic is largely complex and difficult to be able to discuss 
as a high level issue as different types of fish and different sections of the industry have 
their own separate issues. 
 
Consistency of supply and the management of fisheries is a key risk to UK business. 
 
There are two parallel business streams key for the UK; 

 The businesses that rely on imports (most of UK consumption is through imported 
fish).  

 And, the businesses that rely on exports of fish (most of the fish produced in the 
UK is exported for consumption in other countries).  

 
Each of these business streams present different issues that pose as risks to business. 
 
There are short term issues such as quality management of fisheries, political influences 
(such as China controlling international supply) and disease management as well as longer 
term issues such as climate change (LT impacts on oceans) and rising global demand. 
Peak oil and energy costs will have a big impact on very small businesses. 
 
Tuna, Salmon, warm water prawns and Pollack and Mackerel are all species posing a risk 
to UK business for various reasons – they are affected by consumer markets, but also 
other issues, for example competition for feed with land animals leading to the potential 
loss of valuable nutritional benefits.  
 
Welfare and reputational issues could potentially pose a risk to UK businesses. 
 
Increased global demand will directly influence consumer costs. The ability of UK 
businesses to influence global markets is low. 
 

2 In your opinion, where and when will supply chains be affected? 
 

 Smaller businesses such as offshore sole traders that provide local and regional produce. 
Risks here include being poorly connected to the rest of the industry so there are lower 
awareness levels on the issues at hand. 
 
Further down the supply chain towards the end user there is less awareness of the issues 
and risks in the industry. 
 
The larger producers, industry representatives and government are well connected 
together and have appropriate links with retailers. Smaller businesses and food service 
businesses are not as well connected. 
 

3 How much control or influence do you feel you have over this risk, and mitigation 
measures? 
 

 Most control lies with EU. However industry is a few steps ahead in terms of knowing the 
risks and trying to mitigate. It was felt that Policy needs to catch up here.  
 

4 Are businesses aware of these risks in general?  If so, what steps, if any, have they 
taken? 
 

 Larger producers are well aware of risks. Smaller producers will not be as aware. Large 
retailers work well with their suppliers to look at risk mitigation. Food service suppliers and 
local and regional producers are not likely to be aware of the issues in the industry.  
 



5 What are the future trends (up to 30 years+) likely to look like in terms of resource 
demand, availability and new technologies? 
 

 Global resource demand looks set to rise. China and emerging nations will impact on this, 
particularly where fish meal is used in meat production.  
 
Technologies and innovation are happening in aquaculture as this is a relatively new 
industry - fisheries science is improving. 
 
Increased UK consumption patterns will directly influence imports. Exports may become 
more unstable as competition increases in developing nations.  
 
There is a move towards whole ecosystem management rather than management of single 
species. 
 

6 What businesses opportunities do you feel are generated by these risks?  What 
threats are associated with these? 
 

 Improvements in sustainability will create opportunities for industry. There might be a move 
to offshore farmed fish.  
 

7 What current and future policies do, or are likely to, affect these risks and in what 
ways? 
 

 The Common Fisheries Policy reform will impact immediately and in the short term as 
changes take effect. There may be a short term loss for a long term gain.  
 
To provide a framework for the sustainable management of UK fisheries it is anticipated 
that there will be a move towards meeting standards, for example those set by the MSC. 
This will help maintain competitiveness of UK fisheries on the global market.  
 

8 What measures by business or government do you think are necessary to mitigate 
these risks? 
 

 There needs to be increased capacity and understanding for the inshore sector in order to 
minimise risk here. 
Facilitation and engagement with UK fisheries then feeding back to EU policy makers 
would be beneficial to the industry as a whole.  
Within industry, trying to step away from switching suppliers and trying to head towards a 
more consistent steady supplier will reduce risk. 
International customers are fickle and will switch suppliers if pricing and quality is not 
competitive so ensuring industry is on top of this will help to minimise risk to UK 
businesses who export. 

 

 

 

 

 

 

Phosphorus Discussion Group 

No. Topic / Response 



1 Do you agree that this resource(s) pose a risk to business?  Are there any other 
resources that you would place higher? 
 

 It is largely a commercial risk – the reporting of supply issues in some of the literature 
relating to phosphorus is not accurate. There is 300-500 years supply easily available – it 
is a myth that it is a scare resource i.e. 30-40 years supply only. Therefore, in respect to 
the risk posed to UK business this a mainly financial.  
 
Where there is a rapid demand increase there can sometimes be a lag in meeting this and 
getting appropriate supply to the market. 
 
Regulatory issues relating to the levels of contamination e.g. levels of cadmium permitted 
in imports influence supply and also the quality of the phosphorus. Current voluntary 
agreements in Europe allow 60 mg Cd per kg PO2. 
 
The sustainability of supply is driven by economics. Price fluctuations are difficult – often it 
is the farmer who loses out – there can be a certain resistance from retailers to increasing 
their prices 
 

2 In your opinion, where and when will supply chains be affected? 
 

 Impacts through the supply chain – increased costs due to phosphorus are generally 
passed onto farmers. Farmers will not necessarily pass onto their customers – in some 
instances they may just reduce their fertiliser input in the short term. 
 
Risk also to the animal feed industry – phosphate used as an additive. This also means 
there is competition between animal feeds, where P is added to the diet for balanced 
nutrition, and fertilisers for crops. There are enzymes for some livestock diets, however 
these are very expensive 
 
Recovery of sludge is not necessarily cost effective for a small site.  
 
Dairy also required inputs – N P K – Demand for potash - links to recent BHP Bilition bids. 
 

3 How much control or influence do you feel you have over this risk, and mitigation 
measures? 
 

 Public opinion is also a factor – for example farmers may not be permitted to use 
phosphorus recovered from waste water due to the requirements of the customers 
purchasing the crop e.g. distilleries who sell to the Japanese markets. 
 
Supply is a global issue and whilst there are a number of countries that dominate, others 
are available, which allow UK businesses to shop around providing some diversity in 
supply. As a global issue there would be pressure on countries that tried to increase prices 
unjustly from the international arena. Due to the global nature of the phosphorus market 
security of supply is an issue that cannot be dealt with by the UK in isolation. There needs 
to be wider action at an OECD or EU level. 
 
UK is very much a price taker and very small in the global situation. 
 
Periodic media scares and stories do not help the industry.  
 
 

4 Are businesses aware of these risks in general?  If so, what steps, if any, have they 
taken? 
 

 Generally some awareness amongst farmers; they usually want to find out why prices have 
gone up 
 
There has been a change in thought with regards how phosphorus operates within the 



ground. It was previously thought that the Phosphorus was stored and used as required. 
The science is now better and shows otherwise, which is why it is important to apply 
fertilisers and load soils correctly - look to run down the target index – not just constantly 
topping it up. 
 
Application technology is developing allowing more precision agriculture. This allows for 
better management information. More efficient application allows overall consumption to be 
increased through optimisation of yields. 
 
Arable farmers take the advice of agronomists – provide management information and 
allows investment in to the appropriate equipment. There is a cost in getting this 
information. 
 
Purchase made each year – calculation will be made as to the amount required.  This 
means that little is wasted. 
 
There is a balance between the economic and technical optimum 
 

5 What are the future trends (up to 30 years+) likely to look like in terms of resource 
demand, availability and new technologies? 
 

 LT demand difficult to forecast – may have small changes as a result of growing different 
crops. Wheat is the dominant crop, and it is anticipated this will not change in the 
foreseeable future – however in the longer term there could be a shift to other crops in 
response to pressures such as climate change. 
 

6 What businesses opportunities do you feel are generated by these risks?  What 
threats are associated with these? 
 

 As phosphorus becomes harder to extract industry needs to get smarter with recycling in 
order to avoid losses to water. 
 
Rural areas are dominated by small treatment works; the scale of these mean AD is not 
necessarily viable and phosphorus is lost to water systems.  
 
Although there is some diversity in supply, quality can be an issue. For example Cd levels 
can vary in different deposits. There are some technical advances which mean processes 
can deal with increased levels of contamination – de cadminisation. 
 
Organic phosphorus can come in the form of manures and compost, however these can be 
difficult to handle. Smarter methods for the treatment of organics are required so it is easier 
to handle - AD is the job for this. 
 
On farm systems – in some instances the price of the technology needs to come down. In 
addition there needs to be an improvement in distribution networks – re-distribution from 
west to east i.e. dairy to arable is needed – this is starting to happen, will improve as 
material becomes easier to handle. 
 
Compost can be used as an alternative to blended fertilisers, however the NPK will not 
necessarily be balanced, therefore there will always be a need to supplement. In addition 
the nutrients will not necessarily be all available for plant uptake. 
 

7 What current and future policies do, or are likely to, affect these risks and in what 
ways? 
 

 There is a need to have consistent approach between different policy instruments and 
legislation. 
 
The Water Framework Directive – aimed at reducing phosphate in the water – not tied into 
the LT sustainability of phosphorus. 



 
Need alignment with food safety / security and environmental policy – otherwise there is 
the potential for different directions. 
 

8 What measures by business or government do you think are necessary to mitigate 
these risks? 
 

 Biotechnology – engineer the seeds/crops to use N efficiently – starting to look at this for 
phosphorus, but not done at present. 
 
Needs to be further engagement over policy framework – Feel there is over regulation. 
This is certainly the perceived opinion; it would be useful for some research/review of 
regulation to explore this perception. 
 
 Power stations burn straw; however waste regulation controls means that the ash, and 
therefore phosphorus is lost and not recovered. Similarly with AD outputs - when does it 
cease to become waste?  A review of waste legislation and controls may resolve some of 
these issues. 
 
PFA – making it easier to use from a regulatory perspective would help. 
 
Bones – LT option would be to consider the regulatory controls (EU & UK) regarding the 
recovery of P from bones. For example around the use of Category 2 bone meal. 
 
CAP reform in 2013? – Early in discussions – very little intervention.  
 
Feel there is room for public investment in research. 
 
Further consideration of new technologies, such as bio-techs / nano tech, which could 
potentially improve the speed of plant breeding – these are not used in UK at present. 
 
Fertiliser companies are product focused and undertake minimum maintenance research – 
there are no fertiliser trials – economics mean UK business is exposed to global 
competition, rely on German research in many instances.  
 
The group felt there was room for public investment in research or an opportunity to re-visit 
existing research, good data is available, and this would be a useful starting point.  

 

 

 

 

 

 

 

 

 

Palm Oil Discussion Group 



No. Topic / Response 

1 Do you agree that this resource(s) pose a risk to business?  Are there any other 
resources that you would place higher? 
 

  No, the group did not agree that this resource posed a critical business risk for the 
following reasons: 

o There are plenty of substitutes for most uses (although not all) and by and 
large it would be easy to switch processes over to using a different oil. 

o It is not scarce and therefore the UK is not being affected by an increase in 
demand from Asia, which is largely due to population growth. 

o It was the opinion of 1 rep that Palm Oil (PO) was actually one of the most 
sustainable oils if it was farmed sustainably, due to its high yield. 

o It no longer poses the risk it did 5 or so years ago when lobby groups were 
targeting major users due to the environmental effects of the oil farming.  This 
is because the major retailers have taken steps to mitigate the risk through 
setting targets for sourcing PO sustainably.  Therefore although there is a long 
way to go in removing unsustainable palm oil from UK supply chains as a 
whole, they feel the risk is under control. 

o Although using some sustainable PO derivatives is causing a premium to be 
placed on some products (and therefore causing prices to rise) it is expected 
that the price will come down as more retailers require sustainable PO (as 
expected). 

o Traceability of PO is a problem, especially of the smaller derivatives, however 
this is also being addressed.  The first sustainable PO processing plant in the 
UK opened on the 25

th
 August, and they claim to be able to prove the source 

of all the sustainable PO that is processed there. 
 

 The resources that they consider most „risky‟ are those that affect everyone i.e. energy 
and water.  If some commodities were also changed to be speculated upon on the 
financial markets, this would also be considered a substantial risk.  Soya was also 
raised, as there is not really a substitute for soya protein in animal feed, there is a lack 
of R&D and investment in alternatives within the EU, and it creates similar 
deforestation to PO (although without the orang-utans, so it gets less publicity than 
PO).  However 1 rep felt that this was also under control. 

 

2 In your opinion, where and when will supply chains be affected? 
 

  N/A considering the answer above but it is worth pointing out that those around the 
table were all end-users i.e. retailers.  There are a very few, very large suppliers of 
palm oil to UK retailers who might have said differently – but unlikely.  This is because 
when UK retailers made it known that they wanted sustainable PO, the suppliers 
returned and said that this was not possible through the existing sources in Indonesia 
and Malaysia (i.e. the unsustainable hot spots).  They therefore turned to Papua New 
Guinea and Columbia for sourcing and this is now where a lot of UK PO comes from – 
so the supply chains were able to adapt. 

 

3 How much control or influence do you feel you have over this risk, and mitigation 
measures? 
 

  Retailers have had a lot of control.  When the risk initially prompted action by UK 
retailers they were in a position to mitigate as the risk was based on the specifics of the 
supply chain, and retailers are usually in a position to influence that as the end 
customers. 

 

4 Are businesses aware of these risks in general?  If so, what steps, if any, have they 
taken? 
 

  The top retailers are definitely aware.  Many have come together to pay for a 
specialist to specifically represent them at the RSPO.  These include Asda, Boots, 



Co-op, Migros, Iceland, M&S, Sainsbury‟s, Tesco, The Body Shop & Waitrose.  
Most of these also have done research into their supply chains, have identified the 
main impacts of those supply chains, and have made public commitments to go 
fully to sustainable PO by a certain date – usually 2015.   

 The result has been that the major suppliers of PO into the UK (as mentioned 
above) have moved source from Asia to S America. 

 They have also put a lot of effort into publicising their commitments as this is 
necessary to mitigate the risk of PO, that is, from lobbying groups and the resulting 
negative media. 

 They have not, by and large, switched to other oils, as PO is still the best for most 
of the current uses, sustainable or otherwise. 

 However, this knowledge does not extend to restaurants (e.g. McDonalds), 
branded products (e.g. Proctor & Gamble detergents), Biofuels & Cosmetics.  It is 
not known what % of UK PO is covered by the major retailers with public 
commitments (Defra has research about to start on that) and therefore the 
Discussion Group‟s assertion that the UK will be largely reliant on sustainable PO 
by 2015 is currently unverifiable.   

 Also, PO and its derivatives have so many uses that removing the source of the 
risk, unsustainable PO, totally from supply chains will be very difficult. 

 

5 What are the future trends (up to 30 years+) likely to look like in terms of resource 
demand, availability and new technologies? 
 

  Retailers do not see the current position changing much.  They are not expecting lack 
of availability of sustainable PO to become a problem; as long as there is a market 
demand for it, it will be grown – and they plan to only be requiring sustainable in the 
future.  Also important is that many PO plantation owners are replacing the traditional 
trees with more productive varieties so ensure efficiency.   

 Demand in Asia and elsewhere is likely to continue to rise but it is not expected that 
the UK will be affected by it – the UK currently constitutes about 1.1% of the global 
market for PO, so is not a big player. 

 One future risk might be from biological threats, e.g. pests or disease, which might 
conceivably wipe out all PO.  However this is considered unlikely and PO has many 
substitutes. 

 

6 What businesses opportunities do you feel are generated by these risks?  What 
threats are associated with these? 
 

  The group did not highlight any particular business opportunities. This may be as it is 
difficult to answer or clearly identify.  Brand differentiation was unlikely where lobby 
groups were targeting all the major users of PO.  The major retailers all moved 
together and therefore it was about mitigating negative brand publicity rather than 
creating brand advantage. 

 There will be opportunities for sustainable palm oil suppliers as the demand increases 
– no suppliers were present at the workshop so the extent of this is unclear. 
 

7 What current and future policies do, or are likely to, affect these risks and in what 
ways? 
 

  Policy has not influenced the major retailers, and is not expected to in future.  Although 
Government is starting to think about this area, the group did not expect that 
Government Policy in future is likely to be more stringent that their current 
commitments. 

 This was the view of those attending the workshop. It may not necessarily be the case 
for smaller retailers/suppliers. Government policy could have an effect if Government 
started setting procurement standards with respect to palm oil. 
 

8 What measures by business or government do you think are necessary to mitigate 
these risks? 



 

  Some of the group felt that the remaining risks from PO came from its use 
as a Biofuel, and that the UK Government should lobby the EU to remove 
the 5% Biofuel target. Others attending the workshop disagreed stating 
that PO farmed sustainably for biofuels should have no more effect than 
PO farmed sustainably for any other purpose, and the EU target stipulates 
that sustainable PO should be used.  

 The group felt that any policy designed to impact on PO use should have 
full Impact Assessments done to highlight any unintended consequences 
before the Policy is implemented. 

 

 

Rare Earth and Metals  

No. Topic / Response 

1 Do you agree that this resource(s) pose a risk to business?  Are there any other 
resources that you would place higher? 
 

  

 Rare Earths are highest risk and a very current one due to the export quotas set by 
China which has an estimated 97% of world‟s production but only 34% of known 
resources. However it will take time to bring the remaining known REE occurrences 
into production.  

 Rare Earth Metals and Lithium were highlighted as a risk that the automotive industry, 
as well as other industries, had identified due to supply availability and demand 
increasing with investment in renewable energy. The automotive industry group 
considered Lithium sourcing as problematic.  

 Indium was identified as a risk because of its use as a lead substitute meaning its 
importance may increase further.  

 Other materials at risk or potentially at risk include: Tungsten, Chromium and Chromic 
Oxide, rhenium, magnesium, nickel, Indium, Tantalum, Niobium and Gallium.  

 There was some debate over the inclusion of Platinum Group Metals with some groups 
including it whilst elsewhere there was the strong view that there is absolutely no 
shortage of platinum-group metals. This may be indicative of different perceptions of 
different sectors of industry and a lack of an overview as well as particular supply 
issues rather than a general shortage. Further work is required to quantify the issues 
surrounding the availability (how much there is) and supply (how much is entering and 
finding its way along the supply chain).  

 There was considerable debate over what metals should go on the list and there are 
others which weren‟t included.  

o Doubts expressed by one group over the inclusion of lead and copper on the 
list although Copper was discussed due to its price volatility. One group 
decided lead, copper, lithium and tin were not key materials as there are ample 
reserves.  

o There was some discussion over Cobalt (which is mainly found in the Congo) 
with some including it and other expressing surprise at its inclusion. Whilst it is 
true that China and Russia are significant producers/refiners, there are 
significant reserves in the Congo and others under development (e.g. New 
Caledonia and Madagascar). Cobalt is also a by-product of Nickel and copper 
ores and also exists as deep sea nodules, so is not considered under threat in 
the foreseeable future.  

o There was a strong feeling that lists can create their own problems because 
they are too neat whereas the actual problem is varied and changeable (e.g. 
new technology, changing market conditions, new policy drivers) and rigid 
adherence to a „list‟ can be too inflexible.  

 Some members expressed distrust of the references used in the research – i.e. 
inclusion of some materials like lead indicated the sources were of dubious quality  



 Felt that the threat/risks associated with Rare Earth Element (REE) is very much a risk 
that needs to be addressed now, given the potential issues if there is no access to 
resources.  

 That said, despite the discussion about REEs and the current difficulties, other mineral 
resources are subject to the same level of 'difficulty' in relation to certain considerations 
discussed (i.e. China controls most of production and applies export quotas). This risk 
should be looked at in total - it applies to many other minerals at the same level and 
equal attention should be applied to a basket of critical minerals, not just REEs.  

 

2 In your opinion, where and when will supply chains be affected? 
 

  There will be impacts throughout the global supply chain. Extraction and refining are 
the key areas which can affect supply chains The main problem is that demand can 
change very fast whereas developing new production streams can take many years – 
this includes exploration and developing a mine as well as actual extraction and 
refining.  

 Materials which have few global sources (extraction/refining), located in areas which 
may be geo-politically unstable or monopolise markets (e.g. China)  

o REE – affected now by China  

o Cobalt – increasing risk due to concentration of supplies in Congo and China 
and increase in demand from green technologies – but new supplies coming 
on stream (New Caledonia)  

o Indium – within next 5 years  

o Brazil is also a major player for Niobium  

 Control of materials (raw and refined) is critical - China is securing reserves elsewhere, 
beyond it geographical boundaries and increasing control of the refining of resources  

 

3 How much control or influence do you feel you have over this risk, and mitigation 
measures? 
 

  Participants felt they had no control or even that they were “impotent” in the face of the 
market influence exerted by China over Rare Earths  

 It is important to understand the risk in the supply chain – what are we facing?  

 Some control/mitigation measures can be developed in areas which industry can 
influence such as  

o Increasing recovery/use of secondary materials  

o Improved design to be less material intensive (thrift) and allow for recycling, re-
use and re-manufacture  

o Innovation for substitution  

o Smarter purchasing strategies including multiple suppliers, ethical purchasing, 
specification flexibility and closed loop relationships (scrap back to suppliers)  

o Education – through funding by the Government to get skilled University 
trained people into exploration and mining companies worldwide so that we 
can influence decisions on extraction of strategic metals. The UK used to be 
exporters of exploration and mining geologists and due to cuts this has been 
reduced. The educational expertise still exists but it needs urgently to be 
strengthened.  

 

 The industry is keeping a watchful eye on what is happening, once alternatives to 
mitigate risk become more economically viable then there will be changes. At the 
moment the incentive to mitigate the risk is mixed.  

 There needs to be the drive and investment in new technology to mitigate risk and use 
alternatives. Alternatives, at the level they may be required at, may become equally 
critical or difficult to source.  

 For the UK there needs to be investment in manufacturing and engineers, so we are 
not just a service economy - Need LT investment in education and training.  

 Government support is needed to develop other responses such as:  
o Strategic stockpiling of materials (as in Japan)  



o Practical support for new initiatives (eg re-opening mines or developing new 
refining plants) though loan guarantee schemes (as in Germany with its KFW 
Initiative)  

o A longer term strategic plan for the UK and linking UK foreign policy to 
business needs  

 However, it was also felt that the UK alone would have little control influence and 
activity to control/influence supplies should be conducted at EU level or even by WTO 
(at the same time as identifying specific niche opportunities for the UK to play an role in 
the EU).  

 

4 Are businesses aware of these risks in general?  If so, what steps, if any, have they 
taken? 
 

  Generally the group found it difficult to make any predictions because Rare Earths are 
used in many new and developing technologies and markets can change quite quickly  

o Demand (for RE & Cobalt)will continue to increase  

o The trend will continue towards low carbon technology – particularly „energy 
storage‟ e.g. magnets/batteries. Increased portability and minimisation will be 
important.  

o Demand will continue to increase from developed and emerging economies  

o Alternatives will continue to be scarce and won‟t be without their own risks and 
may become equally critical or difficult to source.  

o Recycling will increase  

o China is increasingly less likely to sell the raw material – instead they will 
provide the product, for example the magnet containing the alloy. This will 
impact on business that would otherwise manufacturer the magnets in 
UK/Europe  

o Increased requirement for ethical sourcing of raw materials  

o New technologies will emerge e.g. leaching and use of microbes  

o New technologies will also be required e.g. landfill/spoil heap mining  

 In order to remain competitive, UK business will be forced to develop niche, higher 
value, products with more complex alloys requiring those materials which are at risk – 
thus demand will increase  

 Legislation - current and new - will heavily impact trends  

 Information about markets and technologies less easy to source from government 
compared to „old‟ DTI days  

 

5 What are the future trends (up to 30 years+) likely to look like in terms of resource 
demand, availability and new technologies? 
 

  As resources increase in scarcity and price, alternatives will become become 
economically attractive/viable e.g. development of new mines – alternatives to China – 
however these may face the threat of being undercut by established mines e.g. China  

 Where there is risk, there is opportunity in the financial/ insurance markets.  

 Opportunities:  
o Recycling and substitution due to WEEE regulations, Landfill Tax and Landfill 

Directive, continued high market prices  

o More R&D is needed to develop new/alternative technologies – closer links 
between universities/research institutes and industries. Government support 
for R&D in strategic areas  

o New opportunities exist to develop new sources of Rare Earths outside China  

o Alternatives to metals e.g. polymers (LCA may identify other materials which 
have lower carbon costs)  

o Increased knowledge of less common metals  

o Further exploration and exploitation of smaller deposits  

o Hydrometallurgy – bioleaching of metals from ores and recyclate  

o Nano-materials  

o Specific niche applications  



o More efficient processing  

o Development of mineral deposit models (to identify further deposits)  

o There may be a rise in start up innovation/research companies. Car financing, 
mobile repair and secondary life battery use businesses may have 
opportunities  

o Pay as go vehicles may become more important, particularly driven by the End 
Of Life directive  

o Alternative energy storage will be key; it is no use powering electric vehicles 
from dirty energy.  

 

 Threats  
o Uncertainties in investments due to their scale and uncertainties over long 

term stability of high market prices (making return on investment possible) if 
Chinese Govt decides to change quota system leading to price drops. State 
support will be required to reduce the financial risks  

o Alternatives are not necessarily risk free  

o Competition from primary producers  

o Downshift in some sectors (leading to reduced demand)  

o Loss of skills in key industries and in university education – geology, minerals 
and metallurgy  

o Scale of investment needs  

o No real interest in resource management issues/lack of Govt policy or support 
in this area  

 

6 What businesses opportunities do you feel are generated by these risks?  What 
threats are associated with these? 
 

  

 There needs to be recognition of the social (and economic) value of these materials – 
laissez-faire approach will not work if there is significant political influence in major 
world markets e.g. China and RE  

 There is a lack of direct advocacy within government (e.g. Ministry for 
Metals/Materials)  

 Current policies affecting this area:  
o Zero Carbon agenda – driving demand for REE within renewables sector  
o Legislation to reduce the toxicity of materials in products e.g. a move from 

lead/cadmium in batteries to lithium etc.  

o The EU REACH Regulation is also impacting this area (not a level playing 
field). Concerns over the imposition of the EU REACH Regulation was 
expressed by a number of participants: whilst it is recognised as compelling 
chemical management initiative with many laudable intentions, the whole 
process has become fiercely complex with metals (certainly cobalt) seeming to 
be disproportionately targeted by regulators. This could potentially have 
unintended but adverse consequences.  

o The 2012 transport fines for tailpipe emissions from cars will have a negative 
impact on the industry and consumer economically and drive demand for more 
efficient cars that may increase demand on risk resources.  

o Lack of targeted funding of university exploration and mining geology degrees 
– more staff are urgently needed and this requires ring fenced funding for 
these posts.  
 

 Future policies required:  
o Need for primary material sourcing to be embedded in policy  

o Stimulation of R&D initiatives and collaborations including with universities  

o Stimulation of investment through loan guarantees etc (as per German KFW 
Initiative)  

o UK government needs a longer term strategy surrounding this issue. At the 
moment there is too much focus on short term issues following the down turn. 



R&D investment is needed. Policies need to be co-ordinated with EU.  

o Transport policies should be encouraging public transport use and alternatives.  

o There should be more encouragement of homeworking.  

o Strategic stockpiling  

o Consider a protectionist approach  

o Funding for University education is essential in this area  
 
Other issues identified include:  

o Other EU environmental legislation which may have direct impacts or 
unintended effects  

o Similar monopolies emerging like RE/China  

o Levies on primary raw materials  

o Carbon taxes  

o Chinese stockpiling  

o Maintenance of Free Trade - UK policy not strong enough to influence global 
markets. This is needed at EU level.  

 

7 What current and future policies do, or are likely to, affect these risks and in what 
ways? 
 

  Diplomatic initiatives to address the RE quota issues with the Chinese government  

 Trade agreements & policies  
o Need a strong advocate for metals, minerals and materials in Govt  

o UK level recognition of strategic importance of these materials and EU level 
agreements with China to flex its quota policies  

 Providing a long term strategy to give consistency and certainty to industry to inspire 
confidence  

 Development of business consortia to reduce risks  

 Strong Govt/industry/R&D interface (like Japanese MITI example). Greater R&D  

 Investigation on UK/EU sources of materials  

 Bi-lateral/EU agreements with resource rich countries  

 Increasing Landfill Tax/Co-ordinated UK recycling policy for these materials  

 Stockpiling and increasing material security will help to mitigate risk or develop 
bargaining power.  

 Support in gaining grants and funding for businesses is needed.  

 Improved recycling  

 A better longer term transport policy is required.  

 Support for exploration, mining, extraction, processing technologies in universities in 
undergraduate and research programmes is essential  

 

8 What measures by business or government do you think are necessary to mitigate 
these risks? 
 

  Niche business is well aware of the issue (miners, traders etc)  

 Large companies and manufacturers are aware to some extent (depends if directly 
affected) e.g. multinationals, traders, large retailers  

 Those further down the supply/manufacturing/retailing chain are generally unaware  

 High prices themselves are not an issue but unpredictable or unequal pricing policies 
cause problems.  

 There is a need for central awareness raising at EU and UK level.  

 Currently industry is not in a position to take steps to reduce risk on these resources. 
The industry is generally reactive rather than proactive.  

 Some businesses are looking at ethical sourcing  

 Trade associations and bodies are engaging with the issues especially at EU level  

 Cascading information to members/share knowledge  



 But not all businesses are members/recognise the value of membership  

 There is increasing press relating to this topic – there needs to be better scientific 
understanding in the press to ensure reporting is balanced  

 

9 Other points raised in the group feedback session:  
 

  Little is understood about REEs etc. Only recently started to use the – long term 
implications not known. There is really very little known either about the resource base 
of many of these minerals, including the 'alternatives', or indeed their properties in the 
environment.  

 Recycling – commercially driven and will only take place if it is economically viable 
(policy can influence prices).  

 Initiatives like increased recycling, improved design, making material go further etc 
need support by the essential development of primary ores and metal and real policy 
support (not just another list) at least at the EU level. There is a danger of the 
perception that the solution is recycling and this is simply not the case.  

 Need a positive approach to the issue of resource risk – form co-operative trade 
agreements with other countries / business consortiums  

 View may be that price fluctuations affect everyone – but no, it is an international 
market and process pressure outside of UK/Europe are not necessarily the same e.g. 
China/India – creates a competitive difference.  

 Legislation encourages recovery of some metals e.g. End of Life Vehicles Directive 
and Lead – not necessarily the case for „new‟ metals  

 Important the final report is clear that there are other resources that pose risks  

 Design with recovery in mind (Ecodesign) – make it easy to recover materials.  

 LCA approach to get a better understanding of the impacts  

 Education of the public – NIMBY but want the latest technology  

 Policy makers need to be aware changes take time, changes to resources use or 
supplies cannot just happen in a short time frame (e.g. new mines take 10-15 years to 
develop)  

 Risk list, key aspects for different resources  

 Need to be clear on risks and what is actually „critical‟  

 University Education needs to be strengthened in these areas  

 Is there the prospect of rationing based on the strategic importance of certain sections 
of British Industry? For example, the UK Government has committed itself to a legally 
binding reduction of 80% in CO2 emissions by 2050. A key component to the 
achievement of this objective is renewable energy which requires many of the minerals 
currently under discussion and if industry is unable to meet demand what will be the 
Government‟s strategy? There needs to be consideration of minerals strategy within 
the UK's Renewable Energy and Micro-generation strategies.  

 The UK needs to have a strong materials research base in order to develop new 
materials/alternatives/processes to counter potential future materials shortages. This 
means that there should be no cuts to materials departments in UK universities in the 
forthcoming spending review - instead there should be increased support for what has 
been a very successful UK research activity.  

 



Annex F – World Trade Possible Futures  

Some interesting work which informs consideration of the international trade aspects of resource risks 

has been undertaken by the Foresight programme
1
. World Trade Possible Futures were considered 

up to 2020 it was assumed that:  

• Climate change still a priority 

• Global population increases rapidly 

• Growth in emerging and developing countries 

• There is an ageing populations in most developed countries 

• Technological advances continue at a rapid pace 

The key uncertain factors having a major influence on world trade over next 10 years were chosen as: 

• The extent to which resources will be available and affordable. 

• Whether international institutions will play a greater role in global governance/willingness of 

global organisations to coordinate actions. 

Four scenarios were developed:  

Global innovation (Scarce natural resources, coordinated global institutions) 

In this scenario energy and mineral prices stay high due to owing to a dearth of new discoveries 

and low investment. Access to resources becomes a significant trade issue, and a number of 

countries respond by restricting exports. Thus a greater emphasis is placed on tackling this in 

international trade agreements and there is also international cooperation on allocating 

revenues to climate change investment ( low carbon technologies) boosting the global market.   

 

Global Citizen (Abundant natural resources, coordinated global institutions) 

There is strong recovery from recession and increased global collaboration, strengthening 

national and international regulatory regimes.  Leading global firms, in particular Asian 

multinationals, move ahead with innovations and design improvements in high-technology 

products. 

 

Fragile Alliances (Abundant natural resources, fragmented global institutions) 

There is quick recovery from recession but no significant agreements on trade and climate 

change. “Trade between human capital-rich and resource-rich countries flourishes, with 

powerful multinational lobbies taking the lead”. Rapidly industrialising developing countries form 

a complex bilateral deals and cartels of resource-producing countries protect their interests. 

There are great inefficiencies and poor allocation of resources, resulting in a lack of innovation, 

low responsiveness to consumer demand and expensive and low-quality products.  

 

Deglobalisation (Scarce natural resources, fragmented global institutions) 

The global economy does not return to growth and there is commodity price stagnation and a 

slump in trade and investment. Countries adopt different strategies of protectionism and 

bilateral deals. An impact of this is the shortening of supply chains, both geographically and with 

vertical integration. Innovation and wages have reduced and consumer prices are higher. 

Droughts and climate shocks disrupt food production resulting in export restrictions and high 

and volatile food prices. 

                                                           
1
 Foresight (2009b) World Trade Possible Futures, Foresight programme of the Office of Science and Innovation. 

http://www.foresight.gov.uk/Horizon%20Scanning%20Centre/Reports.asp  

 


