
  

 

 

 

 

 

 

 

 

 

Raw materials critical to the Scottish 
economy: Non-technical summary 

 
 
 
Project Code: ER27 
 
Who this non-technical summary is intended 
for: Policy makers, businesses and their trade 
bodies, economic development organisations, 
and those with an interest in sustainable 
development 
 
 
Introduction 
 
In recent years businesses and governments around 
the world are increasingly realising that natural 
resource availability poses a threat to economic 
growth, the environment and political stability. Four 
key issues are at the heart of concerns about access 
to resources: 

1. Growing global population (9 billion by 2050) 

2. Increasing affluence, particularly in Asia, 
leading to greater demand for goods 

3. Increasing use of novel materials, which are 
dependent on the properties of resources at risk 

4. Geopolitical issues such as concentration of 
ownership, trade restrictions, etc. 

 
Scotland’s economy relies on raw materials for its 
functioning. However, very little is known about which 
materials are critical to the economy and the security 
of their supply. At the same time, Scotland produces 
20m tonnes of controlled waste annually, 36% of 
which goes to landfill. This waste may be a source of 
some of these same critical resources. 
 
This report provides a non-technical summary of work 
undertaken by AEA for the Scotland and Northern 
Ireland Forum for Environmental Research to explore 
the risks faced by businesses in Scotland and identify 
the resources with supply risks. An understanding of 
the risks faced by business is an essential first step in 
ensuring that Scotland can achieve strategic 

objectives of low-carbon sustainable economic 
growth.  
 
The resources studied encompass: 

 Biological resources (resources related to or 
produced by living organisms, including timber 
and fish) 

 Mineral and metal resources which are needed 
to build high-technology and many other 
products  

 
The critical resources of water and oil were not 
considered within the scope of this study as they are 
addressed in detail in other studies.  
 
 

Resources at risk 
 
The literature reviewed as part of this work identified 
that many resources are potentially at risk. The 12 
resources listed below are considered particularly 
important for Scotland, but these are only a subset of 
more than 40 resources identified in the literature with 
importance in Scotland. These 12 critical resources 
were selected based on consideration of consumption 
levels, availability of alternatives, scarcity, supply 
distribution, geopolitical influences, technology 
change, and public attitude. This study represents an 
assessment of a “snap shot” in time, and the 
availability of these and other resources will be 
affected by various factors (e.g. technological change, 
government policy). 
 

1. Aggregates: Scotland both imports and 
produces and exports aggregates. Aggregates 
are principally used in the construction sector. 
Demand will continue to increase in the coming 
decades due to house-building targets, coastal 
defence and renewable energy infrastructure. 
Factors affecting supply include planning and 
environmental considerations, aggregates levy, 
and rising energy costs.  
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2. Cobalt: Cobalt is used for making high 
performance metal alloys, and is a key 
component in rechargeable batteries used in 
electronics and electric vehicles. It is also used 
in the manufacture of steel, glass, ceramics, 
and as a pigment. The UK is 100% dependant 
on imports and is a large user. Cobalt has high 
price volatility and there are limited 
opportunities for substitution. China has signed 
long term contracts with the Democratic 
Republic of Congo. 

 
3. Copper: Copper is used in electrical cables, 

transformers and other electronic components. 
It is also important for construction (plumbing, 
cladding) and transportation (overhead wires for 
trains). A new use is in solar cells. Demand is 
increasing due to infrastructure development in 
emerging economies and price rose 400% from 
2000-8. Virgin copper is sourced largely from 
four countries (Chile, China, Peru and the 
USA), the first three of which experience 
varying levels of labour unrest. However, used 
copper is increasingly recycled and can be 
extracted readily from waste streams.  

 
4. Fish: Scotland is a significant producer and 

exporter of fish and is particularly threatened by 
declining stocks. As well as for direct food use, 
fish is processed into animal feeds. Globally 
demand has increased at twice the rate of 
population since 1960, due to changing diets 
and health promotion messages. However 65% 
of all fisheries exploited since 1950 have 
collapsed.  

 
5. Indium: Although not important as a raw 

material, products containing indium (e.g. 
LCD’s, solar cells, touch screen devices such 
as laptops and phones) are widely and 
increasingly used in Scotland. Demand is likely 
to increase with only 8% of TV’s currently LCD 
and solar cells expecting 10-fold growth by 
2013. However estimates of reserves range 
from 4-13 years. In response to this, Japan has 
included indium in its national stockpile of rare 
metals.  

 
6. Lead: Lead is used predominantly in lead-acid 

batteries, and is widely used in the construction 
industry. Demand is expected to grow driven by 
the demand for vehicles in China and India 
where only 1% of the population currently own 
a car. Specialist battery applications are 
becoming increasingly important for electric 
vehicles and are expected to become more 
important in the next few years. Supply is 
limited to a small number of countries. Price 
rose fivefold since 2002. Lead is widely 
recycled in Scotland and typically recovered 
during demolition of older buildings and removal 
of old pipe work.  

7. Lithium: Lithium is used in rechargeable 
batteries for electronic equipment and electric / 
hybrid vehicles, among others. Usually, 
components containing lithium are imported 
before being incorporated into finished 
products. Seventy percent (70%) of lithium 
comes from Chile, Argentina and Bolivia – the 
Lithium Triangle, and reliance on such a small 
producer base has its risks. Recycling 
infrastructure is still in its infancy.  

 
8. Palm oil: Palm oil is produced in tropical areas 

with 85% from Malaysia and Indonesia. It is an 
ingredient in a great many prepared foods and 
cosmetics produced and consumed in Scotland. 
Biodiesel is a relatively new use, which is 
expected to grow to 10% of EU fuel market by 
2020. However the environmental impacts of 
planting in rainforests and releasing stores of 
carbon have brought about consumer 
pressures for sustainable sourcing, and 
certification schemes have been developed to 
demonstrate sustainable sourcing.  

 
9. Phosphorus: Phosphorus is important in the 

manufacture of fertilisers and agri-chemicals. 
Scotland’s farmers rely on phosphorus to boost 
agricultural productivity and no substitutes exist. 
The UK is 100% reliant on imports from 
Morocco (42%), China (26%), and the USA 
(7%). Demand will grow due to increasing 
population, dietary changes, and the growing 
use biofuels. Global scarcity threatens 
agricultural practices. Recently prices have 
increased rapidly for mineral phosphorous in 
the form of phosphate rock. 

 
 

Figure 1: Phosphate rock commodity price 2006-
2008. 
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10. Rare earth elements (REE): REEs such as 
dysprosium, terbium, lanthanum and 
neodymium are critical to high technology and 
there is recognition that they will underpin the 
shift to a low carbon economy. They are used in 
permanent magnets and rechargeable batteries 
for wind turbines and electric cars. Other uses 
include energy efficient lamps, fibre optic cables 
and the storage and transport of hydrogen. 
Supply is dominated by China which supplies 
97% of world demand, and recently introduced 
export quotas. Other mines are in development 
but will take several years to come into 
operation. Recycling is difficult and costly. 
Japan in particular is investing heavily in R&D 
for recovery. Figure 2 shows the anticipated 
world supply and demand for REE through to 
2014.

1
 

 
 

Figure 2: Supply of REE projected to 2014. 

 
 

 
11. Timber: Scotland has considerable timber 

resources, yet the UK still imports two thirds of 
its total consumption. Much of the wood 
produced in Scotland is used in paper, card, 
board and bio-fuels. Wood imports are required 
for the construction sector and to fill unmet 
demand for bio-fuels. However, Scotland has 
increased harvests in recent years and has 
ambitious plans for increasing forest cover. 
Global demand for timber is growing rapidly. 
Certification schemes have developed to 
demonstrate sustainable sourcing, with 85% of 
UK harvest now certified. However it is 
estimated that 10% of imported timber came 
from illegal sources.  

 
12. Tin: Tin is widely used in the food and drink 

sector for packaging. Tin also has important 
applications in electronics, principally as solder. 
Both of these are important sectors in Scotland. 
The UK is currently 100% reliant on imports, but 

                                                 
1
 http://avalonraremetals.com/_resources/IL_010.01_Magnetics.pdf. 

as prices rise, the opportunities and incentive to 
re-establish tin production in the UK (including 
Scotland) will increase, as will the drive to 
recover tin from waste streams.  

 
As part of the research, an assessment was made of 
the risks associated with projected long-term supply 
and demand for each of these twelve resources. The 
results of this assessment are presented in Table 1. 
 
 
Table 1: Risks associated with projected long-
term supply and demand. 

Resource Demand Supply Overall 
assessment 

Aggregates    

Cobalt    

Copper    

Fish    

Indium    

Lead    

Lithium    

Palm oil*    

Phosphorous    

Rare earth 
elements 

   

Timber    

Tin    

* Certified sustainable palm oil is included in the table because this 
is what supply and demand are moving toward. 

 
Table 1 key 

Risk Demand Supply 

Low Static or reducing Increasing; no supply 
issues 

Medium Some increase Static; potential supply 
issues 

High Significant increase Decreasing; supply 
issues 

 
 

Sectors at risk 
 
Table 2 presents the scale of use of these 12 critical 
resources by Scottish economic sector. One can see 
the respective contribution of each sector to the 
Scottish economy and, therefore, extrapolate the 
potential impact of reduced supplies or higher costs of 
these critical materials could have on the Scottish 
economy and future economic growth. 

http://avalonraremetals.com/_resources/IL_010.01_Magnetics.pdf
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Table 2: Scottish sector reliance on the 12 critical resources and the main uses of these resources.  

Sector Total output 
of products 
(£ million)

 2
 

Resource Main uses 

Construction 19,435 Aggregates Civil engineering projects, suppliers, and developers 

Timber House building 

Lead  Roofing, cladding, and flashings 

Copper Plumbing and electrics 

Food and 
drink

3
 

7,378 Palm oil Many food products 

Fish Direct consumption as food 

Agriculture, 
fisheries, and 
forestry

4
 

3,264 Phosphorus Fertilisers 

Fish Fish feed, primary product produced 

Timber Primary product produced 

Automotive 
(vehicle 
production)

5
 

434 Rare earth metals Magnets and alloys for electric vehicles, and rechargeable 
batteries. Key component in high-tech products 

Lead Lead batteries 

Lithium Electric vehicle batteries 

Cobalt Rechargeable batteries 

Electronics 
and IT 
hardware

6
 

2,008 

 

Rare earth metals Mobile phones, computers, and other high–tech products 

Indium LCD Screens and touch-tone phones 

Copper Wiring and circuit boards 

Lithium Rechargeable batteries 

Tin Solder (replacement for lead) 

Chemicals
7
 3,651 Tin Tinplate and chemical uses 

Cobalt Pigments 

Palm oil Detergents, cosmetics, and soaps 

Engineering
8
 8,667 Tin Tin plate 

Rare earth metals Magnets for wind turbines 

Indium Solar cells 

Cobalt High-performance alloys for aero-engine producers 

Copper Solar cells 

 

 
Taken together, Tables 1 and 2 also identify areas of potential opportunity for industry, government, researchers, 
entrepreneurs, etc. 
 
 
Opportunities 
 
Resource risks may actually provide an opportunity for business. This has been the case for many businesses 
already; solutions and alternative methods of working have improved efficiencies within business or improved 
business reputation and consumer opinion. In some cases businesses are born out of creating a solution to a 
resource risk and there may be opportunity for development of UK businesses here.  

                                                 
2
 Total output of products at basic prices is available from Input-Output Tables, Scottish Government 2008. Basic price is the amount received 

by a producer for a product, minus taxes and plus subsidies.  
3
 SIC 8-19. 

4
 SIC 1-3. 

5
 SIC 77. 

6
 SIC 69-75. 

7
 SIC 37-45. 

8
 SIC 56-66, 76, 78, 80. 
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These opportunities include: 

 Developing alternative resources which have 
lower supply risks and environmental impacts 

 Preserving primary resources, in particular 
sustainable management of renewable 
resources (e.g. timber, fish, and palm oil) 

 Securing supplies and/or markets for a 
resource  

 Reducing the environmental impacts from 
extraction of non-renewable resources to 
enhance public acceptability and reduce 
regulatory burden 

 Identifying and pursuing process efficiencies to 
ensure valuable resources are not wasted 

 Developing or utilising closed-loop systems for 
recovery of critical materials from waste 
generated in the manufacture process to 
ensure they are available for future use 

 Reducing waste to landfill to avoid loss of 
valuable resources and reduce disposal 
charges 

 
 

Key findings and recommendations 

 Many resources are critical to the functioning of 
the Scottish economy. 

 Economic growth and growing wealth 
(particularly in Asia and India) will increase 
resource pressures in the coming years. 

 Increasing demand in response to growing 
population and changing consumer tastes will 
impact on the availability of resources. 

 Price volatility and generally increasing prices 
can be expected for most resources. 

 Many resources are globally traded 
commodities and any impacts on the supply of 
these resources internationally will have 
significant knock-on impacts on Scotland. 

 Lead times for development and exploitation of 
new resources (e.g. new mining operations) 
may exacerbate short-term scarcity. 

 Policy areas that may be impacted include the 
move towards a green economy, promotion of 
low-carbon technology and food security.  

 Scotland is not the only country looking to 
create a greener economy; the demand and 
competition for alternatives that help achieve 
these goals is global. 

 

 Businesses need to understand what resources 
they use, both directly and through their supply 
chain and what pressures there are likely to be 
on these resources in the future. 

 Renewable resources need to be managed 
sustainably to ensure they can be replenished 
and, thus, remain available into the future. 

 Non renewable resources need to be used 
efficiently and not dispersed into the 
environment, rendering them unavailable for 
future use. 

 As availability of resources becomes 
constrained recycling will become increasingly 
important. End of life goods provide a 
potentially valuable source of resources that 
would otherwise have to be sourced from 
elsewhere.  

 There is an opportunity for the Scottish 
Government to take a strategic approach to 
resource use and to address these issues at 
UK and European level.  

 
 

Further Information 
 
Copies of this summary, and the other research 
outputs, are available for free download from 
www.sniffer.org.uk 
(Enter “ER27” in Project Search field) 
 
Contact for further information: 
 
SNIFFER 
E-mail: info@sniffer.org.uk 
Phone: 0131 557 2140 
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