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Executive summary 

 

This work for the Scotland and Northern Ireland Forum for Environmental research  (SNIFFER) builds 
upon information collated as part of Defra‟s Sustainable Consumption and Production (SCP) Evidence 
Programme.  In particular it draws heavily upon earlier work by AEA contained in a Defra report 
“Future Resource Risks” which explores the issues of resource scarcity and risks from the perspective 
of the challenges for the UK economy.  
 
Evidence suggests that certain materials and resources are under threat and that their availability and 
market price in the medium to longer term is uncertain. This includes biological resources, such as 
timber and fish and also mineral resources such as rare earth elements necessary to build high 
technology products that many see as essential to both business viability and of policy goals of 
Sustainable Economic Growth and the reduction of harmful greenhouse gasses.   
 
The resources identified as posing the most significant risk to Scottish business were found to be: 

 Aggregates 

Scotland imports aggregates as well as producing and exporting principally for use in the 
construction sector for infrastructure, ground works and maintenance. 

 Cobalt 

Cobalt is used in a number of important electronic components and products including batteries and 
pigments used across Scotland.  

 Copper 

Copper is found in electrical cables, transformers and other electronic components, virgin copper is 
sourced largely from Chile, China, Peru and the USA. However used copper is increasingly recycled 
and can be readily extracted from waste streams.  

 Fish 

Scotland is a significant producer and exporter of fish but is particularly threatened by declining 
stocks. As well as direct food use fish is processed into animal feeds.  

 Indium 

Although not important as a raw material products containing indium such as solar cells, touch 
screen devices such as laptops and phones are widely and increasingly used in Scotland, declining 
availability of indium threatens the availability of these products used in Scottish business and in 
Scottish homes.  

 Lead 

Used in the construction industry and in specialist applications such as batteries lead is widely 
recycled in Scotland and typically recovered during demolition of older buildings, and old pipe work. 
Specialist battery applications are becoming increasingly important for electric vehicles and are 
expected to become more important in the next few years. 
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 Lithium 

Lithium is another important component of electric vehicle manufacture; commonly components 
containing lithium are imported before being incorporated into finished products. Global scarcity 
threatens the businesses which rely upon imports of these components. 

 Palm oil 

Palm oil is a component of a great many foods produced and consumed in Scotland. The relative 
productivity of Palm nuts has led to widespread adoption of palm oil in food and cosmetics. Pressures 
on palm oil for sustainable sourcing could increase prices and lead to increased food prices or the 
need to make use of substitutes. 

 Phosphorus 

Phosphorus is important in fertiliser and agri-chemicals as well as a niche use in flares particularly for 
the offshore industries. Scotland‟s farmers rely on phosphorus to boost productivity and global 
scarcity threatens agricultural practices. 

 Rare earth elements 

Rare earth elements are used in small quantities in a great many specialist metals and electronics 
applications for Scotland‟s globally successful engineering and fabrication businesses. Availability of 
these elements is increasingly controlled by a small number of producers leading to concerns about 
supply and availability. 

 Timber 

Scotland has considerable timber resources; much of the wood produced in Scotland is used in 
paper, card, board and biofuels with imports of wood being required for the construction sector and to 
fill unmet demand for biofuels. Although Scotland has ambitious plans for increasing forest cover 
global demand is growing rapidly.  

 Tin 

Tin is widely used in the food and drink sector for packaging but also has important applications in 
electronics both of which are important sectors in Scotland. As prices rise the opportunities to re-
establish tin production in the UK and Scotland increases as will the drive for recovery of tin from 
waste streams.  

The threat of increased scarcity of resources poses challenges to the supply chains of a number of 
important sectors of the Scottish economy. This report analyses seven of those sectors in more detail, 
specifically; 

 Construction 

The construction industry makes use of aggregates, timber, lead and copper and faces a number of 
other pressures on costs.  

 Food and drink 

The food and drink sector in Scotland is a significant employer drawing on primary inputs made in 
Scotland and making use of palm oil, tin, and fish resources that could be threatened. 
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 Agriculture fisheries and forestry 

This sector is extremely important to Scotland and particularly so to livelihoods of people living outside 
of the central belt. They make significant use of phosphorus and obviously fish and timber as primary 
products.  

 Automotive (vehicle production)
1
  

Although there is limited vehicle production in Scotland there is a small but important electric vehicle 
capability that has the potential to grow in coming years, in addition there are a number of companies 
supporting the vehicle industry supply chain so the impacts on the vehicle production sector will be 
experienced in Scotland. Vulnerability is particularly felt in respect of rare earth elements, lead, cobalt 
and lithium as important inputs into essential components. 

 Electronics and IT 

There are areas of strength in the Electronics and IT sectors in Scotland which are potentially 
vulnerable to availability of rare earth elements, copper lithium and tin. Scotland‟s expertise includes 
application of specialist alloys for high performance tasks in the offshore energy and defence 
industries.  

 Chemicals 

The chemicals sector is a source of high skill and relatively well paid employment, its vulnerability is 
most obvious in relation to cobalt in pigment production, palm oil for cosmetics and perhaps also tin. 

 Engineering 

Resource risks arise through limited supplies and restricted availability coupled with increasing 
demand for their use. Increased demand stems from three main sources; population growth, the 
growth of Asian economies demanding resources for their own use  and increasing demands for 
renewable and low carbon technologies alongside demands for new products. 
 
The growing power of Asian economies and China in particular has the potential to severely restrict 
supplies of materials including rare earth elements and other metals from reaching global commodity 
markets as their export is increasingly restricted. 
 
Renewable and low carbon technologies currently require scarce and precious metals for catalysts 
and battery technologies as well as in materials used for construction of wind turbines and photo-
electric cells. As demand for these products increases market forces can be expected to increase 
prices unless exploitation of reserves can be increased to match demand. Even so, new technologies 
will be required to minimise use and waste as well as increase our capacity to extract such materials 
from waste streams. 
 
From engagement carried out with Scottish businesses there was little evidence of planning for a 
resource constrained future and other problems such as the state of the economy, access to skills 
and international competitiveness seem to dominate. They appear to be relatively unprepared for 
increased scarcity posing risks to future employment and sustainable economic growth into the future 
as there was a lack of awareness and concern expressed about future resource issues.  
 
Efforts to combat climate change through low and zero carbon energy and transport systems are 
potentially threatened by availability of critical mineral resources. 
 
Other policy areas potentially threatened by increasing scarcity include, low carbon growth, green 
jobs, sustainable economic growth may be threatened by access to scarce mineral resources and the 

                                                      
1
 The automotive industry in Scotland is very small but includes important participants in electric vehicle 

technology and is therefore included in this analysis. 
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Food and Drink National Policy on secure food supplies may be at risk from scarcity or restricted 
access to phosphorus.  
 
This project is a scoping exercise to review anticipated future resource risks faced by Scottish 
business and identify those resource issues which represent the greatest threats and opportunities for 
businesses in the short medium and long term. In addition, data on the nature and scale of those 
threats and opportunities have been assembled to provide a stronger evidence base for the business 
case for resource efficiency within specific sectors. 
 
The initial phase of the project focused on reviewing the literature to establish the current and 
potential future trends for the resources identified. Broadly, in the medium to long term resource use 
will increase as a result of factors such as population growth and economic demand. 
 
Key sectors that use these resources were identified and sector specific drivers were considered to 
inform a series of scenarios that explore the potential economic and competitiveness impacts. The 
scenarios highlighted a number of key considerations for businesses, including whether supply is 
domestic or imported, the importance of resource cost in the final product, cost and availability of 
substitutes or recycled resources, the ability to pass price increases through the supply chain and the 
multinational nature of a sector. 
 
A brief exploration of ongoing research into resource substitution and resource recovery being 
conducted by Scottish Universities provides some insight into areas of potential opportunity or 
comparative advantage for Scotland in overcoming future resource constraints.  
 
The research has highlighted a number of key points for both biological and mineral resources that 
business and the Scottish Government will need to consider going forward to address the issues of 
resource risks. 
 
Key opportunities for business lie in the following areas: 
 

 Alternative resources - developing/ conducting research into potential substitutions for 
materials which are currently used or through developing new processes to allow for different 
materials to be used 

 Preserving primary resources - through the development of more efficient extraction 
methods or developing the use of recycled materials in a product. 

 Closed loop systems - development of these types of systems allows for more effective 
control over the process and ensure products are produced at the levels required and 
reduces the amount of waste material produced 

 Alternative materials - free production and reduce hazardous wastes 

 Securing supply / markets for a resource  

 Reduce environmental impacts 

 Process efficiencies - future opportunities to develop and refine industrial processes to 
make them more efficient (e.g.  produce less waste, more effective design of products to 
minimise amount of material use, improved techniques) 

 Minimise risk to secure future investment – make it attractive 

 Reducing waste to landfill - through more effective process design, designing products to 
allow them to be easily recovered at end of life and improving techniques for recycling of 
materials can all help to reduce the amount of waste going to landfill.  

 
Faced with growing awareness internationally of resource risks and scarcity other countries, quite 
notably China are developing strategies to respond to and mitigate resource scarcity. The EU have 
identified the issue of resource scarcity as a priority for further action and identified a list of 41 
potentially scarce resources. This report represents an early step for Scotland in understanding 
something of the issue and in beginning the process of developing a strategy to benefit from the 
opportunities that may come as well as preparedness for the constraints that increased scarcity may 
impose.  
 
It is understood that there are other resources that will pose a risk to a wide range of businesses other 
than those specifically focused on in this research. This research represents an early review of the 
landscape of resource risks and only provides a preliminary indication of the top 12 resources that 



 

P a g e  8  |  
 

could be at risk.  It is very likely that other materials have resource risks and the identification of these 
risks relies heavily on the choice of criteria, their weighting, data availability and any data gaps. 
Further research in specific sectors and materials would be desirable to explore these issues in more 
detail. 
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1 Introduction 

 

1.1 Background 

The Scottish economy has a turnover of approximately £196 billion (2006 data
2
). The majority of this 

can be attributed to the service sector (£107 billion), but manufacturing (£38 billion), oil and gas (£26 
billion) and construction (£14 billion) all make substantial contributions. With the exception of a few 
areas i.e. the food and drink, chemicals and aggregates industries, Scotland‟s economy relies on 
adding value to products produced elsewhere. This requirement to import materials and components, 
in addition to the depletion of some non-renewable natural resources, represents a significant area of 
risk to the Scottish economy. 
 
To quantify, and therefore mitigate this risk it is necessary to understand what raw materials are 
fundamental to the functioning of the Scottish economy. This study aims to present an overview of 
what the critical resources are for the Scottish economy, the likely future scenarios and trends, 
resource availability and finally the business perspective on these resources to effectively allow the 
user to engage with Scottish business.  
 
This work for the Scotland and Northern Ireland Forum for Environmental research  (SNIFFER) builds 
upon information collated as part of AEA‟s research for Defra‟s Sustainable Consumption and 
Production (SCP) Evidence Programme.  
 
Many of the resources considered in this report are globally traded commodities, and the products 
and services that rely upon them are themselves traded globally. This means that many of the risks to 
the Scottish economy also relate to UK and global availability and demand rather than specifically to 
Scottish circumstances. 
 
There is compelling evidence that certain materials and resources are under threat and that their 
availability and market price in the medium to longer term is uncertain.  Such resources include 
timber, water and fish and also resources necessary to build high technology products that many see 
as essential to both business viability and also delivery of policy goals including responding to climate 
change.  
 
The extent to which business is aware of these threats is highly variable.  Awareness is pivotal to 
action being taken by business to conserve the resources and to find alternatives.  Work recently 
developed for Defra identified that UK business could save over £6 billion by adopting resource 
efficiency measures that cost nothing or would pay back within a year. There is every reason to 
suppose such savings are as available to Scottish business as to the UK business  
 
This report explicitly excludes consideration of fossil fuels as there is already a well established 
literature concerning fossil fuel use. A review such as this cannot realistically add to understanding the 
issues and risks associated with depletion of fossil resources.  
 
The project team explored the possibility of including water resources in this analysis and learned of 
work being undertaken by the University of Strathclyde to set out the nature of the issues and 
opportunities for Scotland in treatment of this resource. It is understood that that work will not be 
available until later in the year. Rather than pre-empt that study it was felt more useful to concentrate 
effort on the exploration of issues associated with other resources, water was therefore excluded from 
the prioritisation exercise undertaken as part of task 1. 

                                                      
2
 www.scotland.gov.uk/Publications/2009/01/29150444/34 
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1.2 Project aims and objectives 

The purpose of this project is to review future resource risks faced by Scottish business to: 
 

 Identify those resource issues which represent the greatest threats and opportunities for 
businesses in the short medium and long term; and 

 Assemble data on the nature and scale of those threats and opportunities to provide a 
stronger evidence base for the business case for resource efficiency within specific sectors 
 

This has been achieved through a number of different research tasks that have considered the supply 
and demand trends and scenarios, sector viability, economic and competitiveness impacts, 
opportunities and the importance of early action, and emerging research in resource use and resource 
efficiency being undertaken in Scottish Universities.  

1.3 Scope 

The project provides an indication of some resources that pose a risk to Scottish business and 
explore the wider business perceptions in view of these risks. It is not intended as a definitive list of 
resource risks, and there will be many other resources that pose risks to a wider range of businesses 
other than those involved in this research. 
 
The research is intended to provided an initial overview of the risks for a range of resources, and 
provide an indication of the types of risks that are associated with them, the business perceptions and 
the issues that need to be considered when taking the agenda of resource risk forward. Although 
focused on a set of identified resources, the key messages will be applicable across different 
business sectors when considering the specific resource risks associated with their activities. 
 
In addition, only risks that could affect the bottom line of Scottish businesses are covered in the 
project. This includes direct risks, for example the scarcity of a resource causing price increases for 
inputs and indirect risks, for example reputational risks due to public opinion from the use of a 
resource, which could affect sales and therefore profit. 
 
Once the prioritisation of resources was completed the project focused on the key sectors that use the 
resources identified, taking a sector approach rather than a specific resource approach. 

1.4 Purpose and structure of the report 

The outputs from the project will be used by members of the SNIFFER steering group and the 
Scottish Government to inform policy in the area of resource risk. It will also identify additional 
research requirements and where future communications and work with specific business sectors is 
required. 
 
This final report has been written with policy development in mind. The report is structured to provide 
analysis of the resources at risk and the impact these resource scarcity risks may have on different 
sectors of the Scottish economy. This is set out in the following sections: 
 

 Introduction 

 Identification of key resources 

 Stakeholder engagement 

 Sector assessment –  viability and assessment of economic competitive impacts 

 Exploration of scenarios for future resource constraints 

 Opportunities for business 

 Conclusions / key messages  
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2 Identification of key resources 

 

2.1 Literature review 

The issue of resource scarcity and its impact on businesses, technologies and people that rely upon 
them has been documented in a number of reports, articles and web pages.  A review has been 
conducted for literature available in the public domain on this topic and is summarised in the chapter 
below.  Our starting point was the literature list identified in our proposal.  This was augmented by 
other sources as the work progressed. The majority of this work is only available at a UK scale, 
reflecting the challenges of disaggregating resource use and scarcity at a devolved administration 
level. 
 
Key reports were first reviewed to provide an overview of resource scarcity and associated issues for 
the UK.  A number of resources were identified in the reports as topics of concern to UK business and 
consumers. This was further augmented by exploration of literature specific to the Scottish economy.  
 
„The Economic Importance of Minerals, 2004‟, British Geological Society outlines how crucial natural 
resources are to the UK economy and sustainable development.  Key sectors highlighted as important 
users of natural resources are construction, manufacturing, transportation, energy generation and 
agriculture. Scotland, like the UK, is a heavy user of natural resources like many industrialised 
nations.  Imports of resources are heavily relied on even though we do have high value domestic 
commodities, notably energy minerals and aggregates.  There is little primary production of raw 
materials in Scotland which is increasingly reliant on foreign imports of natural resources.  This is a 
trend that is set to continue as global population rises with per capita incomes growing particularly 
among less developed nations.  
 
China is highlighted as particularly important to security of mineral imports.  Rapid growth of China‟s 
economy has resulted in increased imports of resources to China, contributing to sharp rises in world 
commodities pricing.  China dominates world supply of numerous metals and industrial minerals. The 
result of this is that China is increasingly influencing world markets.  
 
„The UK Economy, Addressing Long Term Strategic Challenges, 2008‟, BERR gives an insight to 
resource consumption trends for the UK and worldwide looking ahead. Significant trends identified in 
the work show a dramatic increase in per capita incomes in emerging markets such as India and 
China.  Over the last fifteen years, exports to India have increased by more than 8 per cent per year, 
while exports to China have grown twice as fast again year on year.  The composition of these 
exports reflects the UK‟s strengths in high skill manufacturing and service activities which dominate 
the figures. 
 
„Perspectives on the “Environmental Limits” concept, 2007‟, Defra presents a list of minerals that are 
considered important to the UK economy.  It states that rare earth elements are considered critical to 
high technology.  The list has helped to identify resources to apply criteria to assess risk to Scottish 
and UK economies. 
 
„Material Security and Policy Instruments to Aid Substitution and Recovery, 2009‟, Oakdene Hollins 
discusses issues surrounding access to natural resources and the increased media attention that the 
subject has received in recent years.  The paper mentions geopolitical concerns over nations taking 
monopoly over supply of resources, particularly rare metals that are critical to military intelligence and 
high tech applications.  The paper also highlights the issue that specialist materials required for major 
categories of green products are sometimes produced by highly polluting and carbon intensive 
processes.  Other concerns are mentioned around the lack of substitutability of these materials.  Rare 
earth metals, which qualify in all of the above categories, are under particular investigation due to their 
strategic importance in electric vehicles.  However, the material security issue is being addressed 
more widely, as a parallel to peak oil concerns, in case the world may be “running out” of such non-
renewable metals and minerals.  Geopolitics is a cause for concern because metals and minerals 
supply is dominated often by just a few companies or countries, for example China.  Environmental 
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impact issues are also a cause for concern due to increased demand which has led to greater 
impacts, often in countries with weak governance structures. 
 
The report „Guidelines for Identifying Business Risks and Opportunities Arising from Ecosystem 
Change‟, World Business Council for Sustainable Development, outlines the importance of 
ecosystems in terms of the risks and opportunities posed to business. It says implications include: 
 

 Operational 

 Regulatory and legal 

 Reputational 

 Market and product 

 Financing 
 

The authors note that business more often than not fails to recognise the linkage between ecosystem 
health and their bottom line.  Those businesses that do recognise the challenge tend to focus on risks 
and not the opportunities missing a potential revenue prospect. 
 
To help business, the work provides an account of the Ecosystem Services Review (ESR) method for 
business managers setting out the five key steps to strategy development.  By adopting this approach 
the authors argue, business will become more sustainable and will be better placed to recognise new 
opportunities whilst limiting exposure to risks.   
 
Business and Ecosystems - Issue Brief 1 Ecosystem Challenges and Business Implications, Earth 
Watch Institute et al, summarises a four year international appraisal of the condition and trends in the 
Earth‟s ecosystems.  It says that over the past 50 years human activity has altered ecosystems faster 
and more extensively than ever before in human history.  Business, the authors note, not only affect 
ecosystems but rely on them for the provision of materials and resources.  The report observes that 
business in general fails to recognise the link between its activities and ecosystems and is therefore 
unable to respond to opportunities and risks.   
 
Over consumption? The use of the World‟s Natural Resources, Friends of the Earth et al, 2009, 
declares that natural resources are the basis for our life on Earth. It adds that humanity‟s rapidly 
growing consumption of these resources is causing severe damage, which is resulting in (1) climate 
change, (2) shrinking fresh-water reserves, fish stocks and forests, (3) the destruction of fertile land, 
and (4) species extinction. To continue to thrive on this planet, it notes that lifestyles will need to 
become more sustainable, so that we are able to protect the natural resource base and fragile 
ecosystems.   
 
The report provides a compilation of information on current trends in European and global resource 
use noting that mankind extracts 50% more natural resources than only 30 years ago, at about 60 
billion tonnes of raw materials a year.  The trend is ever upwards the authors add, with Europe being 
the continent with the highest net-imports of resources at three tonnes per person per year.  Europe 
thus benefits from a major transfer of resources from poorer, low consuming countries to richer, high 
consuming countries.   
 
Quantification of the business benefits of resource efficiency, Defra 2007, focuses on resource 
efficiency savings requiring low or no financial investment whilst reducing the quantity of waste 
produced or the consumption of energy or water.  The study estimated the total value of low-cost / no-
cost resource efficiency savings to range between £5.6 billion to £7.4 billion.  Energy (52%) and waste 
(41%) are the two areas where the greatest opportunity was identified.   
 
The Economics of Ecosystems and Biodiversity (TEEB), European Commission, 2008 aims to 
promote a better understanding of the true economic value of ecosystem services and to offer 
economic tools that take full account of this value.  The ultimate aim for the work is to provide policy 
makers with tools to incorporate the true value of ecosystem services into decisions.   
 
Since commencing this project early in 2010 there has been growing interest in resources and the 
risks associated with economies and business. New reports have been published since the literature 
review was completed earlier this year, including; 
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 “Critical Raw Materials for the EU”, June 2010, which identifies a list of raw materials at EU 
level that are considered as critical. Resources for the purpose of this study are classed as 
critical when the risks of supply shortage and their impacts on the economy are higher 
compared with most of the other raw materials.  
 

 UNEP have also published a report “Metal Stocks in Society-Scientific synthesis” which 
discusses global stocks of metal resources and the limitations of data available on stock piles 
for different countries. The paper also discusses the merits of using stock pile information and 
how observing growth and decay patterns of stocks is possibly of more value.  
 

 Other countries are also starting to consider the issues, for example in the US, the 
Department of Energy is to set out a strategy to increase US production, find substitute 
materials and use Rare Earth elements more efficiently in response to growing concern 
around resource security and risk in particular resources used for green technology and 
defence. The Pentagon will complete a study of the US military‟s dependency on the 
materials. 

2.2 Resource prioritisation 

Given the nature of the project as a scoping exercise, as well as the large number of resources that 
potentially pose a risk to Scottish businesses, an initial list of resources was identified from existing 
published material. Table 1 lists the initial resources identified from the literature using a pragmatic 
approach. 

Table 1: Initial list of resources identified for further screening (alphabetical) 

 

Aggregates Algae Aluminium Antimony Cobalt Copper 

Coral Fish Fluorspar Gold Indium Lead 

Lithium Marine 
Aggregates 

Molybdenum Nickel Palm Oil Phosphorus 

Platinum (and 
Platinum 
group metals) 

Rare Earth 
Elements 

Silver Tantalum Tellurium Timber 

Tin Titanium Zinc    

 
Additional data in respect of these materials can be found in Annex C. 
 
To prioritise the resources further a series of criteria were developed, additional information was then 
sought from the literature in order for the criteria to be applied. This process in outlined in more detail 
below. 

2.3 Scoring methodology 

The criteria and scoring used for the prioritisation of resources was developed through an iterative 
process with the project steering group.  
 
A variety of criteria were used to address the direct and indirect risks, hence inclusion of aspects such 
as press coverage and geo-political issues alongside consumption and scarcity criteria. The finalised 
scoring methodology is summarised below and in detail in Annex A. The matrix summarising how it 
has been applied to the different resources is included in Annex B. 
 
In general the criteria were scored as follows: 
 

 High – 3 point 

 Medium – 2 points 

 Low – 1 point   

 No information – 1 point 
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Production/consumption was 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 scoring system is to award more 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. 
 
Criteria considered were; 
 

 Combined consumption/production and scarcity/availability  

 Availability of alternatives 

 Supply distribution 

 Supply domination 

 Extent of geopolitical Influences 

 Press coverage 

 Price fluctuation 
 
All criteria were given equal weighting. 
 
The completed matrix (Annex 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 biological 
resources, for example algae and coral, where very limited information was found.  
 
Full details of how the prioritisation was undertaken can be found in Annex A. 

2.4 Summary of key resources 

The project steering group reviewed the list of resources identified from the application of the scoring 
methodology and were in agreement that the following resources should be the focus of the remaining 
work undertaken as part of this project (alphabetical): 

 Aggregates (land and marine) 

 Cobalt 

 Copper 

 Fish 

 Indium 

 Lead  

 Lithium 

 Palm Oil 

 Phosphorus 

 Rare Earth elements 

 Timber 

 Tin 

These resources have been identified on the basis of the criteria outlined.  This is not intended to be a 
definitive list of resource risks, and there will be many other resources that pose risks to a wider range 
of businesses which could be explored in further research. 
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2.5 Prioritised resources – summary information 

For the twelve priority resources, further research was undertaken to understand the future trends and 
availability of the different resources. This focused on the impacts and influences relating to demand 
and supply, in particular: 
 

 For each resource, research has been undertaken to analyse trends, drivers for demand 
change and policy drivers that may affect the availability of the resource in the future. 
Potential impacts on the resources such as industrialisation, consumer demand, changes in 
process efficiency and technology and population growth have been considered, along with 
the impacts these will have on consumption and importantly the risks and opportunities they 
present to industry.  
 

 For each resource, the drivers of change and fluctuation in availability are discussed, focusing 
on issues including the geopolitical influences on resource supply, international and national 
trading policies on supply and technology and economic factors which may promote or hinder 
production in the future for the identified resource. 
 

 For each resource we present an assessment of the nature of resource use in Scotland, 
illustrating where and how each resource is used from extraction of primary products to 
eventual disposal. 
 

Literature sources utilised include international and national trade associations, knowledge transfer 
networks, national geological surveys, regional development agencies, academic institutions and 
government agencies.  
 
Additional detailed information collated as part of this research for each of the resources for the UK is 
provided in Annex C and Annex F. The key findings are summarised in Sections 2.6 to 2.17 below. 

2.6 Aggregates 

In Scotland 9,025,000te sand and gravel; 1,602,000te sandstone and 28,168,000te crushed rock 
were produced in 2007

3
. 

 
In Scotland the value the construction sector was £12-3 billion in 2007 employing 160,000 people. 
The recession in recent years is likely to have reduced those figures substantially due to the decline in 
new construction projects and house building in particular. 
 
In Scotland there are three main uses for aggregates; 1) infrastructure construction- principally roads; 
2) ground works / foundations for construction projects and 3) in post maintenance work for utilities, 
e.g. back filling the area after the work has been carried out. Recycled aggregate is commonly used, 
e.g. ground glass is used in significant quantities in infrastructure repair/ roads as an alternative to 
primary aggregate.   
 

                                                      
3
 BGS UK Minerals Yearbook (2008) 
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Table 2 Aggregates in the Scottish supply chain 

 
 Primary 

Extraction/ 
Production 

Products produced 
in Scotland using 
primary material 

Material produced 
in Scotland with 
components 
which require the 
primary resource 
in their 
manufacture 

Main Sectors 
using materials 
in Scotland 

Disposal 

Aggregates 
 

Majority of 
resource 
comes from a 
local source. 
Scotland 
produced over 
28 million 
tonnes of 
aggregate in 
2007. 

1)Infrastructure 
construction- 
principally roads;  
2) ground works 
/ foundations for 
construction 
projects and  
3) post-
maintenance 
work for utilities 
(back filling the 
area after the 
work has been 
carried out). 

 Construction 
sector 

Aggregate is 
commonly 
recycled or 
formed from 
recycled 
components, 
for example 
ground glass 
in 
aggregates 
used in road 
manufacture. 

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 Scottish  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.  

2.7 Cobalt 

There is unlikely to be much direct use of cobalt in Scotland, however cobalt is used in a number of 
products used by Scottish Industry. These include alloys, batteries and pigments. Much of the direct 
use of cobalt is as radioactive cobalt in x-ray equipment but this has been mostly replaced by 
alternative technology.  

Table 3 Cobalt in the Scottish supply chain 

 
 Primary 

Extraction/ 
Production 

Products produced 
in Scotland using 
Primary material 

Material produced 
in Scotland with 
components 
which require the 
primary resource 
in their 
manufacture 

Main Sectors 
using materials 
in Scotland 

Disposal 

Cobalt Some cobalt-
bearing ore in 
Scotland 
around 
Perthshire and 
have 
historically 
been exploited, 
although 
currently none 
of the reserves 
are 
commercially 
viable 

Radioactive 
cobalt in x-ray 
equipment- 
although largely 
replaced by 
other materials 

Used in alloys, 
batteries and 
pigments used 
by a wide 
range of 
Industries in 
Scotland 

Electronics 
and medicinal 
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Demand will remain static in the short term and then begin to grow at a moderate rate as the global 
recession slows down. 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. 

2.8 Copper 

The Scottish electrical industry uses significant quantities of copper in electrical components and in 
cable manufacture. Large scale construction and industrial sectors in the west of Scotland are all 
major copper consumers. Other industries in Scotland which require copper include aircraft carrier 
manufacture, ship building and the offshore industry and wind turbines transformer producers. 

Table 4 Copper in the Scottish supply chain 

 
 Primary 

Extraction/ 
Production 

Products produced 
in Scotland using 
Primary material 

Material produced 
in Scotland with 
components 
which require the 
primary resource 
in their 
manufacture 

Main Sectors 
using materials 
in Scotland 

Disposal 

Copper None- rely on 
imports from 
countries such 
as Chile, 
China, Peru 
and the US 

Electric cable 
and electronic 
components. 
 

Roofing, 
aircrafts. 
Incorporated in 
a wide range of 
components 
which are 
utilised in the 
manufacturing 
industry in 
Scotland 

Electronics 
industry 

 99% of 
copper can 
be recycled 

 
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, Scotland is reliant on 
imports which could potentially be a risk to 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 to explore if copper prices continue to 
rise. 

2.9 Fish 

Fisheries are a very important industry for the Scottish economy, including both farmed and wild fish. 
The Scottish fisheries industry was worth £395 million in 2008

43
. Fish is used in the food industry but 

also in fish processing for the manufacture of feed for farmed fish.  
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Table 5 Fish in the Scottish supply chain  

 
 Primary 

extraction/ 
production 

Products produced 
in Scotland using 
primary material 

Material produced 
in Scotland with 
components 
which require the 
primary resource 
in their 
manufacture 

Main sectors 
using materials 
in Scotland 

Disposal 

Fish Yes- Landed 
£395 million 
worth of goods 
in 2008. Wild 
caught fish and 
fish farming 
are both 
important 
sectors of the 
economy. 

Directly as food  
but also further 
processing to 
produce feed 

 Food Industry  

 
While major fish stocks are reported to be overexploited and depleted on a global scale, supply to 
Scottish business are predominantly thought to be from well managed seas and of sufficient supply. 
The UK with a very strong base of operations within Scotland 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.  

2.10 Indium 

The Scottish electronics industry makes use of components with indium although there is no primary 
use. A likely growth area is in solar panel manufacturing. However this is not currently a major 
industry in Scotland. 

Table 6 Indium in the Scottish supply chain 

 
 Primary 

extraction/ 
production 

Products produced 
in Scotland using 
primary material 

Material produced 
in Scotland with 
components 
which require the 
primary resource 
in their 
manufacture 

Main sectors 
using materials 
in Scotland 

Disposal 

Indium  No local 
sources- main 
supplier of 
Indium to 
industry is 
China 

Minimal direct 
use- though as 
solar industry 
increases direct 
use of indium 
would likely 
increase as 
significant 
component of 
solar cells 

Electronics 
industry in 
Scotland 
makes use of 
many 
components 
which have 
indium 
incorporated 

Electronics 
including- 
LCD TVs, 
Solar PV, 
Touch screen 
devices e.g. I-
pad 

Produced as 
a bi-product 
of zinc 
manufacture 

 
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 Scottish retailers and business.  
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Primary indium production, 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 businesses, and until discarded will not be available for 
the global market for recovery.  

2.11 Lead 

Construction industries in Scotland continue to use large quantities of lead in roofing. In addition there 
is a considerable use in components such as batteries and other electronics parts, many of which are 
manufactured outside Scotland but used in Industry here. Historic use included the manufacture of 
ammunition. A large proportion of the primary lead used in Scotland is recycled. 

Table 7 Lead in the Scottish supply chain 

 
 Primary 

extraction/ 
production 

Products produced 
in Scotland using 
primary material 

Material produced 
in Scotland with 
components 
which require the 
primary resource 
in their 
manufacture 

Main sectors 
using materials 
in Scotland 

Disposal 

Lead  No local 
sources of raw 
lead- reliant on 
raw material 
from China 
and Australia  

Used in 
construction 
industry for 
roofing 

Commonly 
used in 
components 
such as 
batteries and 
other electronic 
parts 

Construction 
sector and 
Electronics 
Sectors 

Widely 
recycled 

 
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

4
.  

 
In the long-term, the risk to 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 Scotland. 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. 

2.12 Lithium 

Lithium is not widely used in Scotland although products containing lithium are. In particular batteries 
for specialist uses and electric vehicles which may become increasingly important for Scotland as 
transport is increasingly decarbonised. 
 
 
 

                                                      
4
 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) 

http://minerals.usgs.gov/minerals/pubs/commodity/lead/myb1-2008-lead.pdf
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Table 8 Lithium in the Scottish supply chain 

 
 Primary 

extraction/ 
production 

Products produced 
in Scotland using 
primary material 

Material produced 
in Scotland with 
components 
which require the 
primary resource 
in their 
manufacture 

Main sectors 
using materials 
in Scotland 

Disposal 

Lithium No 
documented 
sources 

Little primary 
use in Scotland 

Batteries and 
electric 
vehicles 

Electric 
vehicles,  

Batteries are 
commonly 
able to be 
recycled but 
many will be 
disposed of 
in landfill. 

 
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

5
. 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 availability of lithium and reserves. 

2.13 Palm oil  

Palm oil is used significantly in Scotland‟s food manufacturing industry and cosmetics sectors. It is 
used in a wide range of products and demand is increasing due to the lower costs associated with it 
compared to other alternatives.  

Table 9 Palm Oil in the Scottish supply chain 

 
 Primary 

extraction/ 
production 

Products produced 
in Scotland using 
primary material 

Material produced 
in Scotland with 
components 
which require the 
primary resource 
in their 
manufacture 

Main sectors 
using materials 
in Scotland 

Disposal 

Palm oil None- 
dependant on 
imports 

Widely used in 
the food 
manufacturing 
industry and 
cosmetics 

Secondary food 
products 

Food 
manufacturers  

 

 
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 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. 
 

                                                      
5
 Madison Avenue Research Group, 2009. Available at www.madisonaveresearcg.com/lithiummkt09.htm 

(Accessed on 27 April 2010). 

http://www.madisonaveresearcg.com/lithiummkt09.htm
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2.14 Phosphorus 

The majority of phosphorus in Scotland is used as a component of agrichemicals and fertilisers in the 
dairy and arable agricultural sectors which are an important sector for Scotland. Other uses include 
phosphorus in flares for the offshore industry. 

Table 10 Phosphorus in the Scottish supply chain 

 
 Primary 

extraction/ 
production 

Products produced 
in Scotland using 
primary material 

Material produced 
in Scotland with 
components 
which require the 
primary resource 
in their 
manufacture 

Main sectors 
using materials 
in Scotland 

Disposal 

Phosphorus None Manufacture of 
fertilisers and 
other 
agrochemicals 

Phosphorus 
flares in the 
offshore 
industry 

Agriculture 
and food 
production 

 

 
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 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 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.  

2.15 Rare earth elements 

The main user of REE in Scotland is the electronics and defence electronics industries such as Selex, 
BAE systems, Thales and Doosan Babcock. The other key area of use is in research establishments.  

Table 11 Rare earth elements in the Scottish supply chain 

 
 Primary 

extraction/ 
production 

Products produced 
in Scotland using 
primary material 

Material produced 
in Scotland with 
components 
which require the 
primary resource 
in their 
manufacture 

Main sectors 
using materials 
in Scotland 

Disposal 

Rare earth 
metals 

Some reserves 
are known in 
the north west 
of Scotland 
although 
unlikely to be 
commercial 
viable sources 

Research 
establishments  

Electronics 
industry and 
defence 
industry 

Electronics 
and education 

 

 
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.   
 

2.16 Timber 



 

P a g e  2 2  |  
 

Timber is widely available in Scotland, although the demand for higher quality wood with fewer knots 
results in materials being imported from other major suppliers such as Scandinavia. There are plans to 
increase the cover of woodland in Scotland. Currently the main uses of timber are construction, biofuels, 
paper and packaging-particularly in the food industry.  Increased demand for wood as a source of 
biofuels has led to establishment of long term supply contracts with companies in Scandinavia. 
 

Table 12 Timber in the Scottish supply chain 

 
 Primary 

extraction/ 
production 

Products produced 
in Scotland using 
primary material 

Material produced 
in Scotland with 
components 
which require the 
primary resource 
in their 
manufacture 

Main sectors 
using materials 
in Scotland 

Disposal 

Timber Yes- widely 
available 
though heavily 
depend on 
imported 
sources for  
higher quality 
products 

Construction- 
housing, 
biofuels,  

Paper and 
packing 

Construction 
and food and 
drink 
(packaging) 

Wood-based 
materials are 
widely 
recycled 

 
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 in housing construction and sustainable 
building standards as well as public 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. 

2.17 Tin 

Tin is currently used as containers for the food and drink industry and in the production of printed 
circuit boards. There is little direct use of primary tin except for the electronic industry, where the food 
and drink sector makes use of tin for tinned foods although typically tins are produced elsewhere and 
assembled in Scotland where the food content is added. 

Table 13 Tin in the Scottish supply chain 

 
 Primary 

extraction/ 
production 

Products produced 
in Scotland using 
primary material 

Material produced 
in Scotland with 
components 
which require the 
primary resource 
in their 
manufacture 

Main sectors 
using materials 
in Scotland 

Disposal 

Tin None currently 
operational in 
Scotland. 
Some potential 
domestic 
mines 
reopening in 
the UK 

Electronics 
industry- printed 
circuit boards 

Components 
for the 
electronics 
industry, Food 
and drink 
packaging 

Electronics 
Industry and 
Food and 
Drink 

Widely 
recycled 

 
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 
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alternatives (at the same time, price increases may increase the availability of economic reserves and 
stimulate investment in production). 

2.18 Summary section/interpretation 

Based on the research undertaken as part of the literature review tasks and summarised in Sections 
2.6 and 2.17, an assessment of each resource has been made against demand and supply to provide 
an indication of where high, medium or low risks exist.  For the purposes of this assessment, Table 14 
shows how high, medium and low are allocated. Table 15 indicates the long term supply and demand 
risk for the different resources. 

Table 14 Assignment of high, medium and low risk 
 

 Demand Supply 

Low Static 
/Reducing 

Increasing / no 
supply issues 

Medium Some increase Static / potential 
supply issues 

High Significant 
increase 

Decreasing / 
supply issues 

Table 15 Summary of resource risk with respect to long term demand and supply 
 

Resource Demand 
 

Supply Overall 
assessment 

Aggregates     

Cobalt    

Copper    

Fish    

Indium    

Lead    

Lithium    

Palm oil (Note 1)    

Phosphorus    

Rare earth elements    

Timber    

Tin    
 
Note 1: Certified Sustainable Palm Oil has been considered here, as this is where the demand and supply will be moving 
towards 

 
Table 15 includes an overall assessment of the risk to that resource taking into account both demand 
and supply.  This risk has only been categorised in two levels due to the lack of specific information 
and the difficulty in determining if the overall risk and the combination of the interaction between both 
supply and demand.  It should be noted that the analysis presented in Table 15 is subjective and 
based on the understanding gained from the literature review. It clearly shows that for some resources 
in the long term there are potential conflicts between supply and demand. These will of course be 
influenced by future developments that influence supply and demand, for example technology shift or 
discover of new reserves. 
 
The longer term trends are presented in the analysis, as the recent short term trends will be 
influenced by the recent economic downturn, which may provide a misleading situation if considered 
against demand and supply for  the different resources. 

2.19 Identification of sectors 

The research has highlighted the key uses for the different resources and has allowed the main 
sectors that use the twelve resources to be identified. The identification of the different sectors is 
based on the earlier literature review information, which highlighted the main uses. The sectors have 
been identified at a high level. Table 16 provides a summary of the sectors identified and the relevant 
resources as used in Scotland. 
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Table 16 Summary of key businesses sectors   
 

Sector Total output of 
products and 
basic prices (£ 
million)

 6
 

Resources Main uses 

Construction 

19,435 

Aggregates Civil engineering projects / 
suppliers / developers 

Timber House building 

Lead  Roofing / Cladding / Flashings 

Copper Plumbing / electrics 

Food and drink
7
 

7,378 
Palm oil Many food products 

Fish Direct consumption as food 

Agriculture, 
fisheries and 
forestry

8
 3,264 

Phosphorus Fertilisers 

Fish Fish feed, primary product 
produced 

Timber Primary product produced 

Automotive (vehicle 
production)

9
 

434 

Rare earths Magnets an alloys for electric 
vehicles, rechargeable 
batteries – key to high 
technology 

Lead Lead batteries 

Lithium Electric vehicle batteries 

Cobalt Rechargeable batteries 

Electronics and IT 
hardware

10
 

2,008 
 

Rare earths Mobiles, computers, other 
high technology 

Indium LCD screens / touch tone 
phones 

Copper Wiring / circuit boards 

Lithium Rechargeable batteries 

Tin Solder – replacement for lead 

Chemicals
11

 

3,651 

Tin Tinplate and chemical uses 

Cobalt Pigments 

Palm oil Detergents/cosmetics/soaps 

Engineering
12

 

8,667 

Tin Tin plate 

Rare earths Magnets for wind turbines 

Indium Solar cells 

Cobalt High performance alloys for 
aero-engine producers 

Copper Solar cells 

 
The information presented above in Table 16 has been used to graphically illustrate the scale of each 
sector and their exposure to resource scarcity risks. Figure 1 represents the scale of the sector in 
Scotland based on GVA.  

                                                      
6
 Total Output of products at basic values available from Input-Output Tables, Scottish Government 2008 

7
 SIC 8-19 

8
  SIC 1-3 

9
 SIC 77 

10
 SIC 69-75 

11
 SIC 37-45 

12
  SIC 56-66, 76,78,80 
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Figure 1 Illustration of the Scottish sectors and the number of resources they use which are considered at risk. 

 

 
 
This figure provides a useful visualisation of sectors most at risk due to concerns about supply and 
demand in the future and the relative contribution that sector makes to the economy. The column 
width represents the value of output produced by the sector as a whole and the shaded blocks 
represent the numbers of resources at risk, (red) and resources considered in this study utilised by 
the sector (red and green combined). For example it can be seen that the engineering sector in 
Scotland contributes a greater proportion to the Scottish economy than the automotive industry and 
both have three resources which could be considered as at risk.  
 
It should be noted that the resources highlighted do not represent risks to the entire GVA of these 
sectors. Further research would be needed to identify the detail of the scale of risk to GVA associated 
with each of the resources. It is clear, however, that sectors providing considerable GVA and the 
associated employment and investment opportunities face risks based on potentially scarce 
resources.  
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3 Stakeholder engagement 

 

3.1 Introduction 

A key aspect of this project is to understand the business perspectives of the risks associated with the 
use of the resources highlighted. Stakeholder engagement exercises were conducted at a UK scale 
and the results of this analysis can be found in Annex E. 
 
Limited engagement with Scottish representative bodies was also carried out. The objectives of 
engaging with industry were: 
 

 To provide an insight into how businesses perceive resource risks. 
 

 To identify parts of the supply chain businesses believe will be affected more than others. 
 

 To understand if or how they are addressing resource risks. 
 

 To explore actions that both businesses and government could take to mitigate the risks. 
 
At a UK scale, engagement with industry was undertaken through one to one interviews and 
workshops. Relevant organisations were identified in relation to the business sectors and resource 
use from across the supply chain. Organisations included individual businesses, trade associations, 
NGOs, consumer bodies and researchers. 

 
For the purposes of the interviews a semi structured questionnaire was designed to gather information 
from business representatives for each resource. This was designed to provide a series of appropriate 
prompts to ensure respondents had reasonable scope to volunteer information and ideas with respect 
to the key objectives outlined above. Sessions were effectively open-ended, with interviewees able to 
provide as much commentary as they wished. The interviews conducted lasted typically around 60 
minutes each. The transcripts from the interviews are presented in Annex D. 
 
Interviews were held with representatives for all resources except timber and indium. Interviews for 
these two resources were unable to be secured within the required timeframe. Participants were 
predominantly large companies and trade associations representing a range of activities across the 
supply chain.  
 
In addition a number of Scottish trade associations and representative groups were contacted to 
explore both the state of knowledge and preparedness of industry in Scotland. 
 
A series of UK scale workshops were arranged to support information gathered at the interview stage 
and allow engagement with a wider selection of industry representatives. The workshops were split to 
take into account the fact that some stakeholders may have an interest in more than one particular 
resource. Workshop themes were based around sectors workshops were run for: 
 

 Construction: covering industry representatives of resources aggregates and timber 
 

 Food and drink: covering industry representatives of resources palm oil, fish and phosphorus 
 
Findings of the stakeholder workshops held at a UK Scale are presented in Annex E.  
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3.2 Summary of stakeholder engagement 

The interviews and workshops have provided valuable feedback. The key issues and topics that arose 
from the stakeholder engagement have been summarised below. The feedback received is based on 
those involved in the stakeholder engagement and does not necessarily include views from all sectors 
that have an interest with a particular resource or from all organisations within a particular sector. This 
should be borne in mind when considering the feedback. Generally the stakeholders contacted as part 
of this project have welcomed the opportunity to input, and have expressed an interest in the findings 
and being engaged in future resource risk studies.  
 
A key observation has been the extent to which it has been possible to engage with smaller 
businesses, which has been limited. In addition feedback from stakeholders who were interviewed 
and attended the workshops indicated that they thought smaller businesses would be less aware of 
the issues. This is possibly due to smaller businesses not having specific roles to allow them to keep 
up to date on these wider business issues, for example Sustainability Managers. 
 
In Scotland the stakeholder feedback was sought from a limited number of contacts to elicit views and 
experiences of sector representatives and to gauge awareness of the issues for business in Scotland.  

Table 17 Stakeholder consultations in Scotland 

 

Organisation Response 

Scotland Food & Drink No response 

National Farmers‟ Union (Scotland) No response 

Scottish Food & Drink Federation No response 

Scottish Council for Development and Industry Response received 

Chemicals Industries Association for Scotland Response received 

Electronics Scotland Response received 

Scottish Construction Forum Response received 

Scottish Renewable Energy Forum Response received 

Scottish Engineering No response 

Ineos Response received 

Other- Construction sector consultant Response received 

National Microelectronics Institute Response received 

 
Scottish sector association overview 
 
Discussions focused on three main questions; 

1. What are the most critical resources for the sector? 
2. What are the trends for those resources?  
3. What are the opportunities and is there innovation currently taking place or planned for the 

future? 
 
The following section of the report highlights the key messages from these interviews. Overall it was 
noted that many of the contacts did not feel they could give a detailed view on the sector as it was 
often such a diverse group. A lot had different materials on which they depended, or they did not see 
resource availability as a major problem for their sector. More detail can be found in Annex D. 
 
Scottish Construction Forum  
 
Trends 

 A major problem faced by the construction industry is they do not know what the work load is 
likely to be in the future and this has further uncertainty given the Government spending 
reviews and the likely cuts in Scottish funding.  

 Overall the market is expected to contract over the next five years. 
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Resources 

 Home grown timber is not commonly used in the construction industry in Scotland as it has 
too many knots and the sector demands a higher quality product. 

 Stone/ Slate:  there are often difficulties in obtaining local supplies due to conflicts with 
heritage interests. Slate and stone can be obtained from Spain for cheaper than local 
sources. 

 Due to uncertainty in the market, it is too difficult to say if any resources are at risk. 
 
Chemical Industries Association 
 

 This is an extremely diverse sector ranging from pharmaceuticals to petrochemicals so 
making any generic comments is difficult. Therefore an overview of the sector is given 
referencing some site specific issues. 

 Raw materials of particular concern to this sector are hydrocarbons, natural gas, water and 
energy. 

 Other raw materials vary from site to site so there is a requirement to talk to specific 
companies to get their perspective on what is critical to them. 

 There are a limited number of companies in the supply chain and this could present large 
problems for the industry. 

 Interviewees were not aware of any particular resources which are at risk. 

 Rare earth metals are used in catalysts. There could be a problem with supply however many 
reactions have two or three potential catalysts which they can in response to variably in 
supply and demand (caused by conflict for example). This area is being researched in depth 
by the industry,  

 Overall the sector is very aware of issues due to the limited number of suppliers, e.g. there 
are only 3/ 4 major suppliers of Chlorine in UK or Europe. 

 
SCDI 
 

 In the production and construction sector they see the growth of markets in the Far East 
driving prices up for local industry.  

 Rising transportation costs cause particular problems for the construction industry especially 
in the current economy, but also for any industry in Scotland. There is a question of how 
much this could be influenced by innovation or within business control 

 Growth of industry in the Far East has lead to a shift in global trade patterns and has meant 
the availability of concretes and metals has diminished. 

 In the tourism and retail sector a particular concern is wheat, both as a result of climate 
change and the recent ban of Russian wheat following large forest fires. 

 The knock-on effects of natural disasters such as the Pakistan floods are also raising 
companies‟ attention to security of supply. 

 In the manufacturing industry, key resources are metals, quarried materials and concrete. 

 There is a big impact of the growth of the Chinese market on the life sciences. 

 For industry in general survival is the key, they may be aware of resource depletion but the 
critical thinking for them is costs. This kind of thinking tends to take place on a more strategic 
level. 

 Increasing examples of companies working together to share best practice, which is viewed 
as increasingly important. 

 Fisheries are a particularly well studied industry. The group and the whole population are 
generally very well aware of the concerns surrounding fish stocks. Fisheries are becoming 
increasingly dependent on farmed fish to supply demand. 

 SCDI have seen a lot of innovation in industry to drive down the use of resources (e.g. 
Scotash, Diageo) 

 Already seen a lot of pressure put of supply chains for improved efficiencies through the 
green agenda. 

 
Inneos 

 Their major concern is having trained people but not the raw materials, so are investing 
heavily in developing skills. 
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 Distribution infrastructure for getting the raw materials and distributing products are the critical 
factors in decision making. 

 Some exotic metals are used in reactions and the concern for industry is the price rather than 
availability. 
 

National Microelectronics Institute 

 Did not see the issues as relevant to their sector 
 
Electronics Scotland 

 The sector is thought to be too diverse to pick up any generic trends or issues. 

 They did not see the issues covered by the questionnaire as relevant to their members 
concerns. 

 
Scottish Renewables 
 

 Suggest they do not have sufficient knowledge to answer for the sector as a whole and would 
suggest contacting specific manufacturers to obtain their views. 

 
Conclusion  
 
Overall the picture in Scotland is very mixed with many sectors facing more immediate concerns such 
as skills and orders. Awareness generally is low and time horizons are perhaps too short to identify 
particular resource scarcity concerns. It may also be that businesses feel unable to influence resource 
scarcity issues much and will simply respond to the conditions as they arise. We return to these 
issues in the conclusions and recommendations section below. 
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4 Impacts on sectors of the economy 

 

4.1 Introduction 

The key sectors have been identified in Section 2.19 above. These formed the focus of the work to 
consider sector viability and make an assessment of economic and competitive impacts. 
 
In terms of sector viability, the impacts and influences on each sector have been considered, 
providing an indication of where in the supply chain the threats may impact and the timescales over 
which the threats may operate. 
 
Factors that have been considered include the following: 
 

 Ways in which worldwide stock may change and the availability of new reserves. 

 Whether consumption patterns will change and to what extent. 

 Whether access to resources could be restricted by other means, for example regulatory or 
geo-political factors. 

 The possible use of alternatives or substitution and the implications of their use. 
 
Many of these factors are presented at a UK scale, because that is the scale at which data are 
available however where appropriate we highlight additional specific issues for Scotland. The sector 
viability and potential economic competitiveness for the seven sectors identified in Section 2.19 are 
presented below.  

4.2 Construction 

4.2.1 Sector viability 

Sector overview 
 
Construction is a major contributor to the UK economy and uses a significant amount of natural 
resources. Changes in trends within this sector are far reaching and of high magnitude to UK 
business. 
 
The UK construction industry consists of over 250,000 firms employing 2.1 million people in a variety 
of roles. The sector includes construction materials and products; suppliers and producers; building 
services manufacturers, providers and installers; contractors, sub-contractors, professionals, advisors 
and construction clients and those organisations that are relevant to the design, build, operation and 
refurbishment of buildings.  
 

In 2007 the UK construction sector contributed 9.2% of the nation‟s GVA (Gross Value Added).
13 It 

accounts for 90% of all non-fuel mineral use, and a large proportion of timber use.
14

 Around 380 

million tonnes of resources are used each year in the construction sector within the UK.
15  

 
The construction sector in Scotland covers a wide and diverse range of activities, ranging from small-
scale projects of low value to large commercial and infrastructure projects of high value.  The sector is 
important to the Scottish economy, with turnover in the region of £12-13 billion

16
. The sector employs 

                                                      
13

 www.bis.gov.uk/policies/business-sectors/construction 

14
 www.natural-building.co.uk/environmental_impact.html 

15
 www.bre.co.uk/filelibrary/pdf/rpts/waste/Roadmap_8-page_low-res-1.pdf 

16
 Scottish Construction Forum‟s Industry Manifesto (February 2007): 

www.scocon.org/filelibrary/scottish_construction_forum_industry_manifesto_february_2007.pdf & Scottish 
Enterprise: www.scottish-enterprise.com/sedotcom_home/your-sector/construction-main/construction-facts.htm 

http://www.scocon.org/filelibrary/scottish_construction_forum_industry_manifesto_february_2007.pdf
http://www.scottish-enterprise.com/sedotcom_home/your-sector/construction-main/construction-facts.htm
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in excess of 161,000 people
17

.  The current economic difficulties have hit the industry hard with the 
private house building sector being affected the worst.   
 
The Scottish construction industry has been particularly badly hit by the economic downturn, with 
private house building coming to an almost complete halt, commercial property work scaling back 
significantly, leaving public sector projects as the only significant activity in the industry throughout 
2009/2010. Predictions for 2010/2011 remain bleak and construction jobs will continue to be under 
threat and the future of many medium and small sized construction businesses remains in doubt. 
 
The construction industry is the largest single producer of waste in Scotland, with some 11.8 million 
tonnes of construction and demolition waste accounting for 52.25% of national waste totals

18
.  

Consequently, it is seen as a key area where significant improvements can be made, not only to 
reduce the environmental impact of the sector, but also to help Scotland meet future landfill reduction 
targets.  
 
Businesses, industry commentators, and support organisations do not often quote the economic 
contribution of the construction sector.  However, the most recent figures available are based on the 
industry prior to the current sector downturn and global financial crisis. Readers should bear this in 
mind when viewing the data, as it is likely that they do not necessarily reflect the industry‟s current 
state.  
 
Relevant information is available through Scottish Government Statistics

19
. Table 18 below highlights 

a number of key economic factors from March 2008. The construction sector is represented by 
Standard Industry Classification (SIC) code 45. 

Table 18 key economic factors in the construction sector 

 

Sector (SIC) Number of enterprises Number of employees Turnover (£million) 

Construction  17,040 130,800 16,876 

 
What are the key influences on the sector? 
 
In the past decade the construction sector has grown rapidly due to large investment in new 
developments in housing and infrastructure. Economic growth (GDP) is clearly a key factor in 
determining construction demand.  
 
The recent recession has greatly impacted upon construction with the sector among the top three 
most heavily affected.

20
 In the short and medium term

21
 the recession will continue to impact on 

construction as demand for new private building remains weak, Government expenditure cuts directly 
impact public sector building and the reluctance of banks to take on risks of private investment 
projects

22
. Funding for public projects is uncertain at the moment, for example recent announcements 

                                                      
17

 Scottish Enterprise:  
www.scottish-enterprise.com/sedotcom_home/your-sector/construction-main/construction-facts.htm 

18
 SEPA – Waste Data Digest 8 (2008) 

19
 Scottish Government Statistics (2008 and 2006) – www.scotland.gov.uk 

20
 www.building.co.uk/news/construction-will-be-one-of-industries-worst-hit-by-recession/3135773.article 

21
 For further information on short to medium term construction market forecasts see: 

www.building.co.uk/data/market-forecast-on-the-level/5003054.article 

www.theconstructionindex.co.uk/market-data/regional-construction-forecast-data/latest  

22
 Camecon, 2010 UK Industrial Press Release, July 2010. 

www.camecon.com/UK/UKEconomySectors/PressRelease_UKEconomy_and_Sectors.aspx  
 

http://www.scottish-enterprise.com/sedotcom_home/your-sector/construction-main/construction-facts.htm
http://www.scottish-enterprise.com/sedotcom_home/your-sector/construction-main/construction-facts.htm
http://www.building.co.uk/data/market-forecast-on-the-level/5003054.article
http://www.theconstructionindex.co.uk/market-data/regional-construction-forecast-data/latest
http://www.camecon.com/UK/UKEconomySectors/PressRelease_UKEconomy_and_Sectors.aspx
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state that cuts from the largest government construction project Building for Schools of £55bn.
23

 
Demand for primary aggregates through the construction sector was down 25% in 2009.

24
 

 
The UK Population is predicted to rise in the coming years (the population of the UK was 61,792,000 
in mid-2009. This is an increase of 394,000 (0.6 per cent) on mid-2008 and is equivalent to an 
average increase of over 1,000 people a day

25
). There is a similar trend of population growth in 

Scotland although some of this will be fuelled by net in migration from England and outer countries. 
Growth in population and trends in people living longer and demanding single occupancy 
accommodation means that the difference between housing demand and supply is likely to have 
widened into 1.1 million homes in England alone by 2022. Most of this gap is in London and the South 
East.

26
 There is some uncertainty over Coalition Government home building plans after targets via 

regional spatial strategies to provide more homes up to 2020 were scrapped. The Scottish 
Government had a target to increase the number of new homes by several thousand annually 
although this has not been met in recent years. New incentives for house building in England and 
Wales have been announced but it is not currently clear how this will operate, nor how it will be 
reflected in Scotland. However, industry predictions expect that in the period to 2019 private housing 
and infrastructure will take over from public sector and private commercial sectors as the fastest 
expanding sectors

27
.  

 
Historically, data have shown correlations between demand for aggregates and economic growth as 
well as population growth. However, there is evidence of a weakening in the direct correlation since 
analysis over the period 1994 to 2005 shows construction output growing steadily but aggregate use 
staying constant. The explanation appears to be more related to a shift in the types of construction 
projects being commissioned rather than in construction methods

28
. 

 
Also predicted is a shift from new work into repair and maintenance in a more constrained public 
investment world.  The movement towards energy efficiency and sustainability of buildings (whole life 
performance) will make new demands of the construction industry and create new opportunities. 
Changing construction methods toward modular housing may slightly reduce the demand for 
aggregate or toward higher thermal mass buildings may increase the demand for concrete and 
aggregate

29
. 

 
According to construction industry predictions there will be a slow and steady recovery but 
“construction output will not return to 2007 levels until around 2018, and the industry‟s growth rate in 
real terms is projected to average 1.8% a year in the decade to 2019, compared with 2.5% a year in 
the decade to 2007”

30
. As 40% of the workforce in the construction sector is self employed

31
, the 

recession will heavily impact on individual livelihoods and families. 
 
As well as the recession and recent government budget announcements the change in central 
government policy may impact upon the construction industry. Localisation of the planning system set 
out in the Conservative and Liberal Democrat Manifestos will change trends. Some of the industry 
believes the changes have the potential to severely constrain recovery in the housing and private 

                                                      
23

 http://construction-manager.co.uk/news/government-abandons-700-bsf-schools/ 

24
 www.agg-net.com/news/uk-aggregates-industry-unable-to-replenish-reserves?utm_source=Agg-

Net+Industry+News+-+UK+%26+Ireland&utm_campaign=b7ec52960a- 

25
 www.statistics.gov.uk/cci/nugget.asp?id=950 

26
 www.jrf.org.uk/media-centre/shortage-homes-over-next-20-years-threatens-deepening-housing-crisis 

27
 CIC (2010) The Impact of the Recession on Construction Professionals- A View from an Economic 

Perspective, Construction Industry Council. 
www.cic.org.uk/newsevents/ImpactRecessionProfessionals-EconomicPerspective.pdf 

28
 MIRO (2010) Aggregate Industry Horizon Scan, Report for Mineral Industry Research Organisation, June 2010 

29
 MIRO (2010) Aggregate Industry Horizon Scan, Report for Mineral Industry Research Organisation, June 2010 

30
 CIC (2010) The Impact of the Recession on Construction Professionals- A View From an Economic 

Perspective, Construction Industry Council. 

www.cic.org.uk/newsevents/ImpactRecessionProfessionals-EconomicPerspective.pdf 

31
 www.statistics.gov.uk/elmr/03_10/downloads/ELMR_Mar10_Brink.pdf 

http://www.cic.org.uk/newsevents/ImpactRecessionProfessionals-EconomicPerspective.pdf
http://www.cic.org.uk/newsevents/ImpactRecessionProfessionals-EconomicPerspective.pdf
http://www.statistics.gov.uk/elmr/03_10/downloads/ELMR_Mar10_Brink.pdf
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development markets – therefore damaging the potential for sustained economic recovery.
32

 By 
localising the planning system, government are aiming to streamline processes and make 
efficiencies.

33
  

 
Other policy drivers will affect sections of the construction industry supply chain. Half waste to landfill 
voluntary commitment and the Aggregates Levy Sustainability Fund will have an impact on the sector 
as construction companies are encouraged through policy to be more efficient with the materials they 
use. Waste reduction and reuse initiatives may mean demand for primary materials is reduced as 
more secondary material and on-site materials are used. This will impact supplier and retailers of 
primary materials. 
 
Other policy specifically affecting aggregates companies are the Water Act and Waste Mining 
Directive.

34
 Companies supplying recycled materials may be positively influenced by these policies, as 

the exploitation of primary aggregates becomes more difficult. The Strategy for Sustainable 
Construction, Code for Sustainable Homes and UK Timber Procurement Policy

35
 are currently likely to 

favour timber over aggregate based products, although it is anticipated this will be less noticeable in 
the future as policies and codes are reviewed in light of increased understanding of the impacts of 
aggregates based materials.  Retailers may have to revise what they supply and look to other 
suppliers as they explore the sustainability of their supply chain and are driven by regulation.  
 
Internationally, developments in China and India as well as other rapidly emerging economies will 
influence the construction industry. UK construction companies are actively seeking opportunities for 
development in India

36
 and overseas.  

 
How will changes in the sector affect resource use? 
 
The current demand for primary aggregates through the construction sector is down 25% in 2009.

37
 

This is likely to be from a combination of factors with the predominant influence being the recession 
followed by policy and trend changes in favour of recycled aggregates. Aggregates companies will 
have been affected economically by this shift.  
 
Recent news suggests that the UK aggregates industry is unable to replenish reserves despite a 25% 
decrease in demand.

38
 In the longer term aggregates companies will need to manage supply to 

survive. Businesses further down the supply chain are also likely to have been impacted; smaller 
retailers supplying aggregates may have been negatively affected by a decrease in demand for 
purchases. As previously discussed, limited supply and high demand for aggregates in the south east 
and London will still be an issue going forward especially as these areas are heavily affected by 
housing shortages and escalating population growth.  
 
Cost of oil and fuel will also impact the construction sector choice in material use as costs are placed 
upon aggregates that need to be transported to different areas of the UK from source. In the medium 
and longer term it is likely that aggregates demand will increase again due to infrastructure and 
housing needs. Demand for sand for glass manufacturing will continue to rise.  
 
The MIRO study

39
 expects considerable cost increases over the period to 2030, with key drivers 

including energy costs and planning restrictions. But resultant increases in price may have a limited 
impact on the demand for aggregates due to low elasticity of demand (due to its low substitutability for 

                                                      
32

 www.mineralproducts.org/10-release012.htm 

33
 Open source green paper, Policy Green Paper 14, 2010. Conservative Party 

34
 Personal comment from industry stakeholder 

35
 www.cpet.org.uk /uk-government-timber-procurement-policy 

36
 Infrastructure in India, a vast land of construction opportunity, 2008, Price Waterhouse Coopers 

37
 www.agg-net.com/news/uk-aggregates-industry-unable-to-replenish-reserves?utm_source=Agg-
Net+Industry+News+-+UK+%26+Ireland&utm_campaign=b7ec52960a- 

38
 www.agg-net.com/news/uk-aggregates-industry-unable-to-replenish-reserves?utm_source=Agg-
Net+Industry+News+-+UK+%26+Ireland&utm_campaign=b7ec52960a- 

39
 MIRO (2010) Aggregate Industry Horizon Scan, Report for Mineral Industry Research Organisation, June 2010 

http://www.cpet.org.uk/
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many end uses and low proportion of total construction spending). However, impacts will be felt by 
construction companies and costs are likely to pass through the supply chain to the end user. 
 
Use of alternative materials where possible, such as steel and timber in the construction industry 
appears to be a growing trend. Evidence from industry suggests this is due to evolving building design 
and marketing from steel and timber sectors.

40
 This shift towards use of alternative materials has 

already impacted on the aggregates sector by reducing demand and looks likely to continue going 
forward within housing and buildings. Infrastructure for roads and civil engineering will still demand 
aggregates. Specialist retailers supplying one material stream to the construction sector from 
aggregates are likely to be heavily impacted from alternative resource use. 
  
Where trends in aggregate demand have fallen, demand for timber has increased. This pattern is 
linked where a shift to alternative materials in the construction sector has been observed. 
 
Timber demand in the UK construction sector is still strong despite the economic downturn. The 
market share for timber frame construction has continued to advance despite the severe trading 
conditions that set in during 2008.

41
 Globally, demand for timber is set to rise, particularly for China 

and India as development and population growth soars.
42

 This may impact on UK timber suppliers 
that have to pay more for imports as they compete with other countries that are supplying emerging 
nations. This has already been observed, with some European timber producers exporting more to 
China and Dubai which have seen construction booms.

43
 Cost of oil and fuel will mean rises in cost of 

timber for UK imports for construction again impacting firstly on suppliers and retailers however, costs 
are likely to be passed through the supply chain to end user. A shift in trends to more sustainable 
homes as well as policy influence is likely to mean high demand for timber is here to stay. High 
demand in the longer term, potential competition from other sectors for the resource such as 
renewable energy and increasing costs of timber will continue to impact the construction industry 
across the whole of its supply chain. 
 
Demand for copper in the UK has not increased and does not look set to increase in the short medium 
or long term, with consumption levels not likely to exceed 1983 levels.

44
 However infrastructure 

projects will mean demand for copper will not decrease. Competition for copper from other sectors 
may rise. Copper is a key component for many renewable energy technologies so as demand rises 
from this quarter so will demand for copper. Most electrical applications use copper, including the 
anticipated switch electric and hybrid vehicles, so other sectors will heavily affect the demand of this 
material. 
 
Technology advances and research and development in aggregate extraction such as enhanced 
exploration techniques, remote sensing systems (satellites), enhanced interpretation of surface 
data/vegetation, predictive deposit modelling, enhanced sensing of underground structures and 
formations and marine exploration

45
 will enable the industry further in providing aggregate to the 

construction sector. New technologies such as magnetic extraction of iron from sands will continue to 
improve efficiencies. 
 
It is unlikely that there will be a viable alternative for aggregates or timber in the short to medium term.  
Any substitution with other materials is limited due to the volumes required for construction. 
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 Aggregates Sector Review, 2009 The Boston Consulting Group, Produced for the Carbon Trust 

41
 UKTFA 2010 preview 

42
 www.moneyweek.com/investment-advice/timber-the-ultimate-growth-investment.aspx 

43
 Fencing contractors association, UK 

44
 The British Non-Ferrous Metals Federation 

45
 NERC / ES KTN Resource extraction roadmap 
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4.3 Food and drink 

4.3.1 Sector viability 

The food and drink sector for the purpose of this report covers a vast variety of businesses including 
food and drink manufacturers, wholesalers, retailers and caterers. The UK food and drink supply 
chain accounts for 7% of GDP and employs 3.7 million people.

46
 Food and drink is the largest 

contributor to manufacturing in the UK with contributions of 15.5% GVA in 2008
47

 to the economy.  
 
Consumer expenditure on food and drink rose 5.2 per cent from 2007 to £173bn in the UK in 2008.

48
 

UK exports are currently worth around £13.2bn per annum with around 60% of exports going to EU 
members

49
. In 2007, the UK attracted £8.4bn international investment from food and drink 

manufacturers.
50

 Exports are an important revenue stream for manufacturers, farmers, growers and 
the general UK economy. 
 
Despite the current economic challenges, food and drink manufacturing, combined with hotel and 
catering businesses still employ over 300,000 people in Scotland. Although most food manufacturing 
businesses, particularly those companies supplying the luxury market, struggled in 2009, it was a 
better year than expected for the hotel and hospitality industry, which may have received a boost 
resulting from Visit Scotland‟s Homecoming celebrations.  

The figure below illustrates the total gross value added (GVA) at basic prices in Scottish food and 
drink manufacturing for each year 1998 to 2007. Between 2000 and 2006 total GVA in food and drink 
manufacturing increased year on year - rising from £1,969m in 2000 to £3,154m in 2006. The latest 
data for 2007 show a slight fall in total food and drink manufacturing GVA. Drink manufacturing has 
been the main driver of the increase in total food and drink manufacturing GVA over the period and in 
2003 drink manufacturing overtook food manufacturing GVA.  

                                                      
46

 Cross government food research strategy, 2009, Defra 

47
 Value of Food and Drink Manufacturing to the UK, 2010, Cambridge University, produced for Food and Drink 
Federation (FDF) 

48
 A menu for the world. An investor‟s guide to the food and drink industry, 2010, BIS 

49
 www.fdf.org.uk/imports_exports.aspx 

50
 ONS/DEFRA Food Statistic Pocketbook 2009 

http://www.scotland.gov.uk/Topics/Statistics/Browse/Agriculture-Fisheries/TrendData
http://www.scotland.gov.uk/Topics/Statistics/Browse/Agriculture-Fisheries/TrendData
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Figure 2 Total gross value added (GVA) at basic prices in Scottish food and drink manufacturing for 
each year 1998 to 2007 (Source: Scottish Annual Business Survey 
(SABS)

 

 
In total, the UK imports about £26 billion worth of food and drink each year, more than half of which 
goes for further processing. 
 
What are the key influences in the sector? 
 
Consumer, regulatory and market pressures are key influences for the food and drink sector. The 
recession does not appear to have impacted as much as other sectors. 
 
Health concerns of UK consumers are driving new product development. Functional food such as 
energy drinks and pro-biotic yoghurts and cholesterol reducing margarine is growing as a market.

51
 

The functional food market has grown steadily at a rate of 13 per cent from £335 million in 2008.
52

 
The drinks industry, too, is responding to the growing emphasis on health. Total UK sales of soft 
drinks were worth £9.83bn in 2007. Sales of bottled water increased in value by 39.4 per cent 
between 2003 and 2007, as did fruit juices. Sales of fruit smoothies in 2007 were worth in excess of 
£200m. 
 
Consumer perception and demand is particularly important and trends towards healthier food have 
resulted in food manufacturer‟s response to design and production of products. £15bn worth of 
products had less fat, sugar and salt in them in 2007 compared to 2004

53
. Due to impending trans-fat 

labelling regulation, many food manufacturers are seeking alternatives to partially hydrogenated 
vegetable oil.

54
 Palm oil is an alternative to trans fats so use in food may increase as manufacturers 

reduce trans fats in food due to policy pressures. 
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 ONS/DEFRA Food Statistic Pocketbook 2009 

52
 A menu for the world. An investor‟s guide to the food and drink industry, 2010, BIS 

53
 A menu for the world. An investor‟s guide to the food and drink industry, 2010, BIS 

54
 www.cspinet.org/new/pdf/palm_oil_final_5-27-05.pdf 
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Environmental concerns from the public are likely to influence the sector. Products that have a 
perceived lower carbon footprint or lower environmental impact are expected to become increasingly 
important. 
 
Demographic trends such as the rise in the number of working women and growth in single person 
households has driven change in the sector. Innovation driven by demographics has resulted in 
packaging solutions, designed to fit with busy consumer lifestyles. For example, fish products in 
microwaveable pouch-packs

55
.  

 
UK policy such as Defra‟s 2030 Food Strategy

56
 aimed at low carbon, ethical, affordable and healthy 

will impact upon the sector as businesses work towards these goals. Impacts could potentially mean 
manufacturers switching suppliers if they don‟t make the grade. An overall driver for improvements in 
environmental and social performance will affect food and drink businesses especially where 
competition is ever increasing. Policy on food labelling, food standards and EU and global policy will 
continue to regulate food and drink companies. Packaging regulations will continue to impact upon 
food and drink manufacturers as they seek technology and innovation to ensure compliance whilst 
meeting consumer demand. 
 
The food and drink market is becoming more competitive. Developing nations such as Brazil, China, 
India and Argentina are increasingly adding value to their own agricultural raw materials and 
consuming them domestically instead of importing products. This is impacting on UK exporters as 

demand is reducing.
57

 

 

Cost of raw materials is rising
58

, also putting pressure on manufacturers. Rising costs of water and 

energy are likely to massively impact the sector largely in the short medium and long term for food 
production, processing and transportation. Rising costs of timber will affect packaging prices for 
manufacturing and processing.  
 
Issues surrounding climate change will become increasingly important to the sector. For example, 
there is increasing evidence that rises in sea temperatures are affecting fish species. Warm-water 
southern fish are becoming more abundant further north while cold-adapted northern fish have shifted 

further north to escape warming.
59

 A knock on effect is that as species decline or migrate the fishing 

industry will be impacted. This is also likely to continue to impact all the way up the supply chain to 
end users in the long term. A recent Defra report states that 75% of UK stocks and some imports (for 
example tuna) are overexploited. There is evidence that this is and will negatively impact the 

environmental and socio-economic aspects of food and drink business.
60

  

 
As weather conditions and a changing climate affects food production then this is also likely to impact 

businesses further up the supply chain.
61

 

 
Climate change is likely to have a number of specific impacts for the food and drink industry in 
Scotland and the products on which they rely. The Scotch Whisky industry is of great importance to 
the economy and is iconic for the nation. As such, it will continue to play a disproportionate role in this 
sector. Significant threats include water availability and supply due to climate impacts. The quality of 
the Whisky product could suffer from impacts on the crops on which the industry rely

62
. The other 

industry particular impacted is fisheries which represent a far greater proportion of income in Scotland 
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compared with the UK as a whole, with climate change likely to affect native fish species distribution 
and survival (see below). 
 
How will changes in the sector affect resource use? 
 
Sales of fish and fish products are forecast to grow at a faster rate than the rest of the food market in 
coming years. This trend is because of perceived health benefits and more convenient packaging for 
use.

63
 The market value for fish and shellfish was worth £2,295m in 2008, an increase of 15% since 

2006. Price per kilo of fish and shellfish products has increased by 9% over the same period.
64

 This 
means demand looks set to rise for fish in the short, medium and longer terms. Issues surrounding 
sustainability of fish and meeting demands are currently and will continue to be of high importance to 
the industry going forward. Policy drivers and consumer demand need the industry to provide a 
sustainable supply and responsible fishing. This coupled with the fact that the supply of fish and 
shellfish is becoming increasingly complex, with both optional and mandatory restrictions on the 
capture of wild fish and rapid growth in fish farming

65
 means intense pressure on the industry for the 

foreseeable future.  
 
Trends in increased demand for fish also include tinned fish such as tuna, mackerel and sardines

66
. 

This may impact on the need for tin or steel as a resource for food packaging. 
 
Consumer and retailer pressure is likely to impact upon the Palm Oil industry (over 50% of UK‟s palm 
oil consumption goes into food, 1 in 10 supermarket products contain palm oil

67
) as demand for 

sustainable sources is sought. Demand is not likely to go down as the trend for healthier food 
products is in keeping with including palm oil in products. This is especially true where there is now 
public pressure to reduce trans-fats in products

68
. Competition for the resource for biofuel may 

become more important in the medium to long term. 
 
Innovation in the food and drink industry is fast paced and new products are emerging quickly. 
Government strategy is encouraging production of more food using fewer resources and lower 
carbon.  Technology and use of alternatives such as using plant alternatives to feed farmed fish rather 
than the use of wild fish for feed is available; however there is some resistance in the industry to use 
alternatives.

69
 Use of alternatives may become increasingly important for UK business especially 

where global markets compete for fish meal, for example the rise in meat production using fish meal 
in China. 
 
Unilever has recently invested in Solazyme including a company that harvests algal oil, a liquid that 
can be used as an alternative to palm oil in food. Such an alternative may be viable in the longer term. 
Consumer testing and trials will take at least 5 to 7 years before the algal oil can be used in food.

70
 

4.4 Agriculture 

4.4.1 Sector viability 

Agriculture is central to the rural economy, to rural communities and to the management of over 70% 
of the UK land area. UK agriculture provides around 60% of food for UK consumers. The rest is 
imported. Agriculture exports from the UK were worth 1.5 billion pounds in 2009

71
. 
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The farming industry has seen profitability fluctuate in the last 10 years but over all there has been a 
downward trend in the past 30 years. Total income from farming has fallen from around £7bn in the 
mid 1970s to 4 billion in 2009 although there has been a small rise in recent years.

72
 Such trends are 

thought to be due to increased raw materials costs, fuel prices and increased competition as well as 
policy changes in subsidies for farmers. Agriculture‟s contribution to GVA is in the region of 0.6%.

73
 

Total agricultural employment has consistently declined through the period with predictions of a 
continuing decline for around another 10 years.

74
 

 

Figure 3 Long term trends in farming income in real terms at 2009 prices; United Kingdom 

 

 
75

 
 
The agricultural sector has remained resilient during the recession due to a number of factors.  The 
weakening of the pound has resulted in exports being more competitive in favour of UK farmers. 
Single payment subsidies from Europe have been of extra benefit to UK farmers due to a stronger 
euro to sterling exchange rate. Low bank base rates for borrowing and a stable continued demand for 
produce has meant less impact for the sector in comparison to others although certain areas such as 
organic farming have suffered in the down turn. 
 
Agriculture is generally a commodity business that provides low returns. Farmers have sought to 
protect themselves from this by diversifying into other activities and many farms are now home to 
other sorts of business. It is expected that there will be lots of price volatility for agricultural produce 
now and for the foreseeable future.

76
 This is likely to be due to variations in global commodity pricing 

coupled with the recession and EU policy changes.  
 
Increases in global commodities prices of produce such as wheat, has meant profits going directly 
back to farmers. 
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In the last 10 years agriculture has shifted in favour of larger farms. This has been due to smaller 
farms no longer being economically viable therefore the number of acquisitions of smaller farms into 
larger businesses has occurred.

77
 Other trends include the industry becoming more efficient (total 

factor productivity rising by around 15% since the mid 1990s)
78

. 

Agriculture is an important sector of the Scottish economy. The majority of land in Scotland is under 
agricultural production and the sector is responsible for much of Scotland's food exports. In rural 
areas the industry creates many economic, environmental and social benefits, with a large number of 
people directly employed in agricultural activities. 

In real terms, total income from farming (TIFF) almost tripled between 1990 and 1995, this was 
followed by a fall until 1998 due to BSE, Foot and Mouth Disease combined with a strong pound and 
weak commodity prices. Since 1998, TIFF has doubled, recovering to 60% of the peak seen in 1995. 
The latest figures for 2009 show a decrease of £20 million in TIFF to £589 from 2008 levels.  

In 2009 output value has fallen by £63 million (2.7 %) while inputs have increased by £47 million (3 
%). Other costs to farmers have fallen by £27 million (6.3 per cent) while the value of de-coupled 
payments and subsidies has increased by £72million (12.8%). These combined with a £8 million 
(2.7%) increase in fixed capital consumptions combine to represent an overall decrease TIFF of £20 
million (3.2 %) 

Figure 4: 2009 Scottish Total Income From Farming (TIFF) estimates, Scottish Government Rural and 
Environment Research and Analysis Directorate. 
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The Forestry sector in Scotland harvested a total of 6.5million m
3
 over bark standing of timber in 

2008. This represents a decrease of 8% from the previous year, but is similar to the level in 2004-
2006. Over the longer term, the quantity of timber harvested has increased relatively steadily since 
the early 1990s as illustrated below. 

The latest forecast from 2006 indicated that timber availability would rise from an annual average of 
6.9 million m

3
 in the period 2007-2011, to 8.2 million m

3
 in 2012-2016 and 8.9 million m

3
 in 2017-

2021. Current hardwood production is around 50,000 m
3
, but more could be produced if markets were 

available. 

 

Figure 5 Timber harvested in Scotland 1976-2008 

 

Fisheries are another key industry in Scotland. In 2008 there were around 1,480 jobs supported 
directly by farmed fin fish production and about a further 350 jobs in farmed shellfish production. The 
first sale value of aquaculture output was estimated to be approximately £367 million in 2008. The 
production of farmed Atlantic salmon, including smolts, accounted for about two-thirds of the jobs. 
 
Figure 6 below illustrates that the total production of salmon increased between 2002 and 2003, there 
was a drop in production in 2004 and 2005 with a small increase again in 2006 followed by a another 
small reduction in 2007 and 2008. 
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Figure 6 Salmon production in Scotland during 2002-2008 

 

 

 
What are the key influences in the sector? 
 
Policy influences such as CAP reform (EU Common Agricultural Policy) has shifted from direct 
production payments to favour consumer demand by paying farmers single subsidies based on wider 
sustainable values such as animal welfare, environmental and food safety rather than funding per 
production values

79
) has impacted the sector leading to changes in management of farms and an 

overall trend of success of larger farms and acquisitions of smaller holdings. This is also likely to 
mean consumer demand has an even greater influence on the sector going forward. 
 
Defra‟s 2030 Food Strategy

80
 aimed at low carbon, ethical, affordable and health will impact upon the 

sector as businesses work towards these goals. Impacts could potentially mean manufacturers 
switching suppliers if they do not make the grade. An overall driver for improvements in environmental 
and social performance will affect suppliers especially where competition is ever increasing. Policy on 
food labelling, food standards and EU and global policy will continue to regulate farmers. 
 
The World Trade Organisation has a great impact on the UK agricultural sector by acting as a global 
market regulator,

81
 impacting upon imports and exports of produce in and out of the UK. There may 

be some negative effects from the World Trade Organisation such as increased competition on 
exports from other countries and less profits for farmers as commodity prices are forced down.

82
  

 
Extension of the EU may mean more competition from new member states

83
, this is likely to be a 

longer term issue as members catch up to UK quality standards. Some UK businesses are looking to 
invest in eastern European land for food production, a trend that started in the past few years.

84
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Population rise will increase demand for food production in the UK in the medium term, this is likely to 
increase opportunities for farming. Climate change may help enhance crop productivity in line with 
projected temperature and weather changes. Cattle and pig farming may suffer if animal welfare is 
affected from increasing temperatures. Pest and disease patterns will be more unpredictable, 
potentially costing the industry in the medium to long term.

85
 Estimates suggest that global food 

production needs to rise by more than 50% by 2050 above today‟s levels to cope with rising food 
demand

86
. This coupled with the changing dietary requirements of Brazil, China and India may have a 

positive effect for UK meat exports. If the Chinese match the diets of modern Koreans, it will mean a 
3.7% fall in global demand for rice, but a 27% increase in global consumption of meat and fish.

87
 This 

would increase demand for both cereal and dairy farming demand for animal feed rises with increased 
meat production. 
 
Rising energy and water costs will heavily affect the sector in the future. Impacts on energy costs to 
business have already been seen. Fertiliser costs have also been affected and this will continue to 
impact on UK farmers. Fertiliser use within the UK has declined slightly; this is likely to be due to 
increased efficiency of use through technology such as precision farming.

88
 

 
Other innovations in technology for the sector such as improved animal genetics are predicted to 
increase outputs.

89
 

 
The impact of biofuels is another influence that is likely to become increasingly important. It will 
reduce land available for other crops, whilst also increasing demand for sugar, corn, and oilseed rape 
for bio-diesel.  
 
Climate change and agriculture 
 
Agriculture in Scotland is likely to be significantly affected in Scotland due to climate change. A 
change in crop species and productivity of land will impact the raw materials which are needed to 
meet future demands. Some of the implications include:  
 

 The projected warmer, drier summers may mean changes such as a longer growing season 
and the viability of new crops in Scotland. However, warmer and wetter winters could see 
crop damage due to flooding or the introduction of new diseases. The different species of 
crops could have different nutritional requirements and lead to a change in the demand for 
fertilisers and hence phosphorus. Longer growing seasons and more intensive use of land for 
production will require a greater input of fertilisers to replace the nutrients lost as more cycles 
of crops are grown on the same land. 

 Increasing CO2 concentrations and warmer temperatures will lead to increased growth rates 
for arable crops and grasses. This could improve the productivity of the agriculture sector in 
Scotland.   

 The food and drink industry could adapt to new market opportunities such as summer food 
which could have a knock on consequence on the raw materials it requires.  

Forestry is likely to be impacted by climate change which could impact both the type of species 
grown in Scotland and the quality of the wood. It is important to recognise that forest and woodland 
management is a long term process, with timber rotation periods of between 50 and 200 years, 
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depending on species. Within these time periods the climate is projected to change significantly with 
impacts varying across Scotland. Some of the implications include: 

 Native species may be lost as climate conditions become unsuitable for their growth, the 
introduction of alternative species may be required.  

 Although warmer growing season temperatures will tend to increase the productivity of most 
tree species, this is only the case if soil moisture is a non-limiting factor. In some areas of 
eastern Scotland dryer summer conditions could result in drought stress.  

 As temperatures increase conditions are likely to become more favourable for existing pests 
and diseases; exotic pests and diseases may also become prevalent in areas that were 
previously inhospitable.  

Fisheries are an extremely important sector to the Scottish economy. Scotland's freshwater fish 
populations have a global reputation. In total there are over 50,000 km of rivers and 30,000 lochs and 
there is a growing farmed fish and shellfish sector worth around £367 million per year. Some of the 
likely impacts on climate change on this sector include: 

 The consequences of increased ocean acidification caused by the uptake of CO2 are not yet 
fully understood. Impacts could include reducing the ability of species to form shells and 
skeletons, reducing growth and survival rates and negatively impacting reproduction, 
respiration and growth. 

 Warming of the seas around Scotland is likely to result in changes in the distribution and 
composition of fish stocks. This could lead to a decline and/ or shift in native species such as 
to more northerly locations and there is likely to be an increase in the incidence of southern 
species. The uncertainty of these changes poses a potential threat to the fishing industry.  

 Increases in rainfall intensity and resulting flooding could impact on freshwater fish such as 
salmon as river surges are likely to become more common. 

 Non native species suited to warmer waters may become more prevalent in Scottish waters to 
the detriment of native species.  

How will changes in the sector affect resource use? 
 
Phosphate rock for use in fertilisers is in high demand worldwide particularly in emerging nations such 
as Brazil, India and China. However, demand for fertiliser in the UK has levelled off. Phosphate 
application rates for England and Wales have been falling gradually for the past 30 years. This trend 
may well reverse if crop and grassland yields are to be maintained.

90
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Figure 7 Great Britain Fertiliser Usage between 1984 and 2004 

 
 
Trends going forward mean that as world demand for production rises then so will demand for 
fertiliser. Even with technology advances such as precision farming and potentially the reintroduction 
of GM farming in the long term, demand for fertiliser for the UK is likely to rise despite recent trends. 
Population growth will create a market opportunity for UK businesses in the supply chain as food 
demand rises.

91
 

 
In the next five years there is going to be an investment of £75million pounds for research and 
development of innovations and new technologies for crop productivity, sustainable livestock 
production, waste reduction and management, and greenhouse gas reduction.

92
 Technology 

advances aim to increase food production outputs, resistance to pests and disease and reduce impact 
on the environment. Drivers behind technology advances appear to mainly be energy security and 
climate change, human health needs and utilising and reducing waste. For example, in recent years 
there have been developments in producing bio energy crops, creating different “healthier” products 
and creating energy from waste as well as using waste as foodstuffs for animal feed.

93
 Advances in 

communications, information sharing, computerisation and biosensors for the industry will also 
improve decision making, both for the farmer and consumer.

94
 Whether genetically modified crops 

could to some extent offset the challenges faced remains to be seen given the political and ethical 
issues surrounding the issue. 

4.5 Automotive (vehicle production) 

4.5.1 Sector viability 

Sector overview - automotive/vehicle production 
 
The automotive (vehicle production) sector accounts for just over 6% of UK total manufacturing, with a 
turnover of £10.2 billion

95
. There are over 40 automotive producers in the UK

96
, with many more 

companies from other sectors, most notably electronics and IT hardware, feeding the supply chain. 
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The automotive industry in Scotland is limited to the production of specialist vehicles and supporting 
the supply chains of vehicle manufacturers. It does however include the production of a wide range of 
vehicle types including heavy commercials, buses, earth-moving equipment, aerial working platforms, 
refuse collection trucks, fire-fighting vehicles, rough terrain vehicles and armoured personnel carriers.  
 
While the recession is reflected in reduced numbers of import and exports (£27.6 billion and £19.7 
billion respectively) the industry has retained employment of over 180,000 staff

97
.  

 
What are the key influences on the sector? 
 
UK car production increased sharply in June 2010, up 28.6% on June 2009

98
 with almost 118,000 

cars produced per month. This is the eighth month in a row that production has increased, but at a 
steadier rate than the 54% increase witnessed in May 2010. 
 
Sales have continued to see an increase, despite the end of the car scrappage scheme in which new 
buyers were offered up to £2000 if they scrapped a car which was older than 10 years.  
 
Car sales are likely to increase towards the end of the calendar year, ahead of the VAT rise in 
January 2011. A grant funding scheme for low carbon vehicles to the value of £43 million pounds 
launched by The Department for Transport will potentially boost demand further. Under the 
programme, car buyers from January 2011 will receive a grant worth 25 percent of the value of the 
vehicle, up to a maximum of £5,000

99
. 

 
The UK has a target to cut the country‟s carbon emissions by 34% by boosting renewable electricity 
production, insulating homes and encouraging carmakers to produce low-carbon vehicles in Britain.  
 
Additionally, Toyota and Nissan have announced plans to build electric vehicles in the UK, with 
Nissan building a new lithium battery production plant adjacent to the car facility in Sunderland, 
expected to be operational to supply European production of the Nissan Leaf electric car by 2013, 
with initial annual production of 60,000 units.  
 
Global annual vehicle sales are expected to reach 100 million by 2020 which coupled with an 
increasing population could result in still further increases in vehicle numbers on the road.  
 
How will changes in the sector affect the resource use?  
 
Palm oil is considered to be at most risk from government policy change to ensure that resources are 
sustainably sourced. Lessons may be learnt from the timber supply chain, where sustainable certified 
products are increasingly preferred by buyers. In the case of substituting palm oil, quality biodiesel in 
the UK that meets BS EN 14214 in the case of biodiesel intended for use as an automotive fuel could 
lead to a reduction in demand for palm oil (although import and export restrictions of biodiesel may 
apply). The Quality Protocol for Biodiesel (England and Wales, 2009) sets out the criteria for the 
production and use of biodiesel derived from waste cooking oil and rendered animal fat

100
. The 

Quality Protocol aims to increase market confidence in the quality of products made from waste, 
aiding increased recycling and recovery.  
 
Scarcity and high price of Rare Earth Elements (REE) (the mining and supply are currently largely 
dominated by China), are looked upon as likely limiting factors on the future of electric vehicles and off 
shore (gearless) wind turbines, as well as hindering the development of low carbon technologies. 
Should China ban export of certain REE the threat of very limited supply to UK electronics and 
automotive sector in the short to medium term is significant until new sources can be explored. 
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Alternative technologies to limit / reduce quantity of REE in electric vehicle motor magnets and 
internal LCD displays appear limited

101
, with substitutes thought to be inferior in performance, other 

REE or more expensive materials such as platinum group elements
102

. REE recycling is considered 
difficult and expensive due to them being commonly used in compound form, with recycled materials 
experiencing reduced performance in comparison to those prepared from primary raw materials. Re-
use of magnets especially is thought viable - in many applications the lifetime of a magnet is longer 
than that of the device in which it is used.  
 
The risks to the automotive sector may be dependent on whether car manufacturers import raw 
material for parts assembly or have mainly an assembly function to produce a finished product. The 
capability to source materials locally will also be important in terms of where in the supply chain the 
risk will impact.  
 
Lead and tin recycling rates globally are as much as 75% in some countries

103
. With the UK shifting 

from a manufacturing base to service function, the availability of the resource should remain stable 
and be of little impact on the UK industry. One option is to buy in ready assembled components or 
products, compliant with EU Restriction of Hazardous Substance regulations, from China and the Far 
East where resources are sufficient to sustain demand. As the UK emerges from the recession and 
world economies recover, supply of tin will become a larger issue, and as prices are forced up UK self 
sufficiency in tin may come into question. It is interesting to note that one UK mine supplying tin and 
tungsten is reopening after being closed for over 60 years.

104
 

 
It is thought that 90-95% of lead acid batteries arising as waste from the automotive sector are 
recycled in the UK, some 90kt per year. The primary focus in recovering the intrinsic value is the 
metal, lead and silver - lead acid batteries contain approximately 65% lead by weight. As car 
production capacity in developing countries surges, the UK will be in direct competition for resource, 
price and availability of resource for import (compliant with EU standards restricting use of hazardous 
substances). 
 
It is unclear what percentage of new vehicle production will utilise lithium based batteries in either 
hybrid or electric vehicles. The price of lithium compounds for use in batteries, have been less in 2010 
compared to previous years, attributed to the recession and a decline in market demand. This serves 
to further reduce the cost of automotive battery production, although only in the short term. 
 
All automotive batteries are banned from landfill, and the feasibility of a UK battery recycling facility 
has been the subject of a market study completed by RENEW on behalf of Valpak. Honda and Toyota 
have developed effective nickel metal hydride batteries from their hybrid vehicles, offering the 
customer $200 when it is returned at the end of its life. Should such a system be implemented in the 
UK (in line with the Battery Directive), the volume of spent batteries being returned will not increase 
substantially until at least 2020 due to the long life expectancy or current batteries.  
 
It is predicted there will be an increased volume of lithium ion batteries on the market as early as 
2015, with the potential for over 150 tonnes to be recovered per annum

105
, also recovering cobalt. 

Cobalt (a secondary or by product of copper production) is slowly being replaced with cobalt-
manganese-nickel compounds, recovery of cobalt through battery recycling, and replacement with 
alternatives will confirm projections of static market demand for this material in the longer term for the 
sectors identified.  
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Hybrid and electric vehicles are expected to use nickel metal hydride batteries in preference over lead 
acid batteries, although should lead acid batteries be advanced to perform to the same standard, 
demand for lead will almost certainly increase. The UK may be impacted at all stages of supply, 
suffering from increased prices in the context of global mass balance of lead supply and market.  

4.6 Chemicals 

4.6.1 Sector viability 

Sector overview 
 
The chemical industry produces over 95,000 different commodity, speciality and consumer chemicals 
and chemical products

106
.  It is a major contributor to the UK economy and the second largest 

manufacturing industry after food and beverages. The industry represents 12 per cent of total UK 
manufacturing

107
 with an annual turnover of £55 billion

108
, of which speciality chemicals (such as 

dyestuffs and paints) produced by some 1,300 companies
109

 contribute £11.2 billion
110

. The chemical 
industry also accounts for 1.3 per cent of gross value added in the UK economy

111
. More broadly, the 

chemical industry underpins over half the UK economy and chemistry-using industries account for 
over £700 billion in global sales

112
. 

 
With exports of £45.8 billion

113
 and imports of £37.0 billion

114
, the chemical industry is the 

manufacturing industry‟s number one exporter, with an annual trade surplus of nearly £9 billion. 
During 2009 the chemical industry added £30 million to the UK balance of trade every working day

115
. 

 
Despite the impact of the recession, the industry remains a major employer, with its 3,125 companies 
providing direct employment for 214,000 people

116
 and supporting several hundred thousand 

additional jobs throughout the UK economy. The skilled nature of work in the chemical industry is 
reflected in workers‟ pay, which is on average 20 percent higher than other manufacturing sectors

117
. 

The value added per employee for workers in the chemical industry (£113,000
118

) is nearly twice that 
of the average for UK manufacturing.  
 
The chemical industry in Scotland is well established. Base chemicals and chemical products are 
supplied to partners and consumers throughout the world and, with strong links to universities, the 
industry embraces innovation and has adapted to meet global needs. 13,500 people are employed 
directly in the chemical industry which includes more than 100 core companies, not including the 
supply chain companies. The chemical industry generates £3.4 billion a year, 10.5 per cent of Scottish 
manufacturing turnover. The GVA of the chemicals industry in Scotland was over £1 billion in 2004.  
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The industry in Scotland is very aware of rising resource costs and has considerable expertise 
involved in process development to facilitate improvements in efficiency and productivity of existing 
processes. 
 
Scotland‟s chemicals and pharmaceuticals industries have struggled during the recession as domestic 
markets contracted and their export markets dried up. The outlook for these companies is however, 
brighter than many other sectors as the international recovery gathers pace. The diversity of the 
sector has offered some resilience and certain areas, such as life sciences, have been little affected 
by the downturn as most of their European sales are driven by public sector spending which, has 
been maintained throughout this difficult period. As Government deficits are cut in coming years, this 
robust performance may come under threat so the industry may look more towards improving 
efficiency and reducing overhead costs. 
 
What are the key influences on the sector? 
 
Approximately half of the chemicals produced by the UK chemical industry are used directly in 
consumer products. The other half is sold to other industries as inputs to their products and 
services

119
. Changes in consumer spending, consumption patterns and industrial activity (for both 

home markets and export markets) all have a direct impact on the chemical industry.  
 
Consequently the recession has had and continues to have a significant impact on the chemical 
industry. The sectors which sell significant quantities of chemicals to the automotive and construction 
markets have been hit hardest, including commodity chemicals, plastics, and paints

120
. Speciality 

chemicals, while not free of recession-related impacts, have proved more resilient.  Falls in demand 
across the chemical industry have been aggravated in some cases by the tightening or withdrawal of 
credit and trade credit insurance. The recession has seen the chemical industry lose 10 per cent of its 
workforce and output is not expected to return to pre-recession levels until at least 2012

121
. For the 

moment, fiscal stimulation measures appear to have stabilised UK demand and lower foreign 
exchange rates have helped to buoy export activity

122
.   

 
Linked to the recession and wider issues of government policy, there is a question mark regarding 
future investment in the UK chemical industry. In the last nine months of 2009, investment in the 
chemicals sector averaged around £600 million per quarter. In the last of those quarters it had 
declined to £515 million, according to figures from the UK Office for National Statistics

123
. This is 

compared to an average of around £750 million per quarter before 2008. Reduced demand, 
uncertainty over economic recovery and difficulties in obtaining funding from the banks are all factors 
affecting changes in investment. 
 
Although recession-related impacts and investment are perhaps the most immediate influences on the 
chemical industry, there are a number of other factors that represent a mix of risks and opportunities 
over the longer term: 
 
 Regulation: the chemical industry is highly regulated due to the hazardous nature of some 

substances and processes and their potential impacts on human health and safety and the 
environment. There is also a growing body of regulation addressing security and energy and 
climate change issues in the chemical industry. The majority of policy, legislation and regulation 
that impacts the chemical industry is now developed at the EU level and subsequently transposed 
into UK law.  

 Energy costs: as an energy intensive sector, the chemical industry is reliant on competitive and 
reliable energy supplies. Although since 1990 the chemical industry has improved its energy 
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efficiency by 34%
124

, increasing costs in the future and a greater emphasis on emissions trading 
(with reductions in the free allocation of allowances for energy intensive sectors) may undermine 
the UK‟s position as one of the global leaders in chemicals production and trigger the relocation of 
production overseas.  

 Low carbon economy: concern about climate change is driving a growing interest in low energy 
and low carbon economies. While the chemical industry has come under pressure to reduce its 
own energy consumption the opportunity also exists for it to develop new materials to support low 
energy systems and energy efficiency throughout the economy

125
; a low carbon economy is likely 

to rely on the chemical industry (e.g. solar photovoltaic (PV) technologies rely on solar grade 
silicon and industrial gases supplied by chemical manufacturers). Already, it is estimated that for 
every unit of greenhouse gas emitted during chemical production the resulting products enable 
savings of 2-3 units

126
.  

 Sustainable raw materials: there is a growing interest in increased use of sustainable raw materials 
in the chemical industry; this will primarily mean a change in emphasis from petroleum based 
feedstock to raw materials derived from biological (renewable) sources. Inorganic raw materials 
are by definition non-renewable but consumers are beginning to question how these materials are 
produced, the environmental and social burdens of such production and the options for recycling to 
supplement or replace primary production and substitution with renewable alternatives.  

 Public attitudes: despite its strategic position in the UK economy, according to some sources, less 
than 20 percent of the UK‟s population has a favourable attitude towards the chemical industry

127
, 

making the development of new facilities more difficult than it would be with a better rating. In the 
medium and longer term this may result in the relocation of chemical production capacity to 
countries where public health and safety concerns are less marked and public opinion possibly 
buoyed by employment prospects, more positive.  

 
Until recently the UK chemical industry has been viewed as an attractive option for private equity 
investors

128
, with significant government initiatives and incentives (for example, R&D tax credits and 

grants) promoting the development and growth of this strategic sector
129

.  However, industry leaders 
have complained that they are encumbered by burdensome regulation, energy problems and the 
continuing lack of business finance, which are acting as barriers to further investment in the UK

130
. 

According to some industry analysts, the recent decision by a major chemical company to relocate its 
headquarters to Switzerland because of corporate taxation concerns may be the first in a sequence of 
high profile relocations. This would drive down investment still further, despite government initiatives 
to support and promote the industry. Given that 70% of chemical businesses operating in the UK have 
overseas headquarters (giving them great flexibility in where they invest), failure to address these key 
issues (real or perceived) may further dent investment in the UK chemical industry and the transfer of 
capital to emerging markets in Asia and the Middle East. 
 
How will changes in the sector affect resource use? 
 
Cobalt chemicals are primarily used as dyes and pigments by glass, ceramic and paint 
manufacturers, in catalysts used by the oil and gas industry (to remove sulphur from crude oil and in 
gas-to-liquid technology) and in batteries for electric and hybrid cars. Tin chemicals have wider 
applications including catalysts, fire retardants, cement additives, and PVC stabilisers

131,132
. Overall, 

dyes and pigments make up 2 per cent of the UK chemical industry‟s total gross value added, with 
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paints standing at 9 per cent, of which cobalt chemicals are only a small proportion. Many other tin 
and cobalt chemicals fall into the „other industrial speciality‟ category which represents a further 9 per 
cent of the total gross value added

133
.  Again, cobalt and tin chemicals represent only a small fraction 

of that 9 per cent share.    
 
There is no indication that the recession is having an impact on the production or consumption of 
cobalt or tin chemicals. At a general level the economic performance of speciality chemical producers 
has been impacted less than that of the producers of commodity and consumer chemicals. 
 
Investment, energy and public opinion concerns appear relatively uniform across the chemical 
industry and there is no greater risk for cobalt and tin chemicals than for other chemicals produced by 
the industry. Although all of these factors may see cobalt and tin chemical production relocated from 
the UK to overseas. Both cobalt and tin chemicals are well positioned with respect to human health 
and environmental regulations and are unlikely to experience undue pressure relative to other 
chemicals. The development of a low carbon economy may stimulate cobalt chemical consumption in 
electric and hybrid cars (assuming cobalt-containing lithium-ion batteries are the battery of choice).  
 
The developing interest in identifying renewable materials as inputs to the chemical industry is likely to 
have a direct impact on cobalt and tin chemicals (and other inorganic materials). For cobalt and tin 
chemicals this may result in some substitution by alternative materials, although widespread 
substitution is likely to be constrained by the high performance of tin and cobalt chemicals in many 
applications; in simple terms they are often „the best for the job‟. This constraint may emphasise 
instead the need to ensure cobalt or tin comes from recycled sources or „responsible‟ mining 
operations. Downward pressure on non-renewable inputs may also result in substitution with more 
environmentally favourable alternatives (such as the replacement of cobalt chemicals by iron 
chemicals in certain paints).  
 
If supplies of tin or cobalt were to become limited then specialist chemical producers would be forced 
to adapt, particularly those for which tin or cobalt chemicals are a major part of their output. 
Companies failing to do so – for example by adapting existing processes or investing in alternative 
technologies to work with substitute materials – would run the risk of closure. 

4.7 Engineering 

4.7.1 Sector viability 

Sector overview 
 
Based on Engineering UK‟s definition of the engineering sector, the turnover of VAT-registered 
engineering enterprises in 2008 was £799 billion (up 11.6% from 2007). Despite the common 
perception that UK engineering is largely diminished relative to several decades ago and despite the 
impact of the recent recession, the UK remains the world‟s sixth largest manufacturer

134
, with an 

estimated workforce of 3 million and a further 3 million employed in related and supplier industries 
(CBI estimates, December 2007

135
). Based on VAT-registered companies, the majority of engineering 

firms (58%) have less than 250 employees
136

. The number of firms employing more than 50 staff 
declined significantly for some types of engineering in the period 1997 to 2007 (e.g. mechanical 
engineering declined by 29% during that period) while others such as aerospace proved more 
resilient

137
.  

 
Engineering is a major contributor to the UK economy, generating £150 billion in 2008 and accounting 
for 55% of all exports and 75% of industrial research and development. Despite this, it is clear that a 
considerable proportion of low value, high volume production has migrated from the UK to overseas 
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locations (with which UK-based companies cannot compete on the basis of cost). In response, the UK 
engineering sector has reinvented itself, focusing on lower volumes of technically complex and higher 
value products

138
, supported by ongoing investment in technology and employee expertise

139
. 

 
The Scottish Engineering sector in Scotland represents a wide range of business types including 
defence which is probably the biggest manufacturing sector in Scotland along with others including 
civil, aerospace and other related industry.  
 
The Scottish Engineering Quarterly Review (2010)

140
 has reported that Engineering companies in 

Scotland are in the majority of cases improving their order intake and output volumes and therefore 
increasing their demand for raw materials. This is illustrated in the figure below. The companies are 
still struggling to improve their margins, particularly as they are being faced by rises in raw materials 
prices and utility costs. 
 

Figure 8 Order intake and output volume between 2007 and 2010 

 

 
 
 
What are the key influences on the sector? 
 
The recession has had and continues to have a significant impact on the engineering industry. 
Significant job losses have occurred and generally financial performance has been flat at best and 
more often shown a downward trend in sales revenue and profits. Many (but not all) companies are 
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delaying or freezing recruitment activities due to the economic climate. The recession has also 
triggered reductions in capital expenditure and production for a significant number of engineering 
companies. However, the effect is by no means even across the sector with some companies still 
actively recruiting staff and performing well in the marketplace. The forthcoming cuts in government 
spending are likely to have a negative impact on many parts of the industry as procurement and 
public contracts are slashed. Despite this, in the UK there is a widespread belief, supported by 
increasing political, media and public awareness, that engineering will play a critical part in the 
recovery from recession, helping to grow the economy and reduce the national deficit

141, 142
. Given the 

relatively small size of many engineering firms, the SME sector will play an important role in this. 
 
Although in the short-term recession-related impacts dominate, a number of other factors will come 
into play over the longer term, influencing future trends in the engineering sector:  
 
 Government policy initiatives: engineering has been the subject of a large number of Government 

policy initiatives, many of which relate to power generation, low carbon technologies and other 
advanced engineering projects, all of which are considered central to the economy of the future

143
. 

It is anticipated that a focus on the development of the UK‟s high tech and low carbon 
manufacturing sector will play a crucial role in reducing the national deficit and meeting the UK‟s 
climate change commitments. This will, however, require continuing investment and support for the 
academic sector to ensure that innovative ideas and technologies and top quality graduates are 
available

144
.  

 The potential of government procurement: it is estimated that annually the government spends 
£220 billion on goods and services, largely „playing it safe‟ with existing (rather than innovative) 
products, offering little encouragement to suppliers to present innovative solutions when tendering 
for work and with limited reach out to SMEs

145,146
. However, government could use its spending 

power to stimulate engineering innovation by realigning procurement policies and giving innovative 
engineering firms (for example those developing products for a low carbon economy) improved 
access to the procurement process. This would help innovative firms (including SMEs) build their 
business without requiring substantial new government investment. 

 Perceived versus actual growth and productivity trends: the UK engineering sector has a 
reputation for declining growth based on comparisons with the services sector, which has grown 
rapidly until recently. In fact, the engineering sector has sustained its output despite increasing 
international competition

147
. It also tends to be measured according to employment levels rather 

than productivity. For example, although the trend in engineering companies employing more than 
50 staff has been downward, the long-term trend in direct job losses has been offset by rising 
indirect employment in the services sector (related to outsourcing). At the same time, productivity 
was rising

148
.  The widely pervasive idea that the engineering sector is in a long-term decline has 

several related impacts, not least of which is how the sector is perceived by young people (the 
potential graduates of tomorrow). 

 Recruitment of engineers: one impact of the recession has been to reduce the difficulty of 
recruiting engineers (relative to the pre-recession period), with both smaller numbers being 
required (particularly temporary and contract engineers) and larger numbers available (due to 
retrenchment)

149
. More broadly however, the number of skilled engineers retiring or changing 

                                                      
141

  EngineeringUK. 2009. Engineering UK 2009/10. 

142
  www.epolitix.com/latestnews/article-detail/newsarticle/engineering-must-be-at-the-heart-of-government-
policy-1/. 

143
  EngineeringUK. 2009. Engineering UK 2009/10. 

144
  The Institution of Engineering and Technology. 2010. Let’s make it in Britain not just use it in Britain. 
Accessed at www.theiet.org/about/media-centre/press-releases/20100528.cfm#content.  

145
  www.epolitix.com/latestnews/article-detail/newsarticle/engineering-must-be-at-the-heart-of-government-
policy-1/.  

146
  Institution of Engineering and Technology. 2010. Engineering the future - a vision for the future of UK 
engineering. 

147
  Benchmark Research / Findlay Publications. 2008. Trends in UK Manufacturing Over the Period 1997 – 2007.   

148
  Benchmark Research / Findlay Publications. 2008. Trends in UK Manufacturing Over the Period 1997 – 2007. 

149
  SRG Engineering. 2009. SRG Engineering Labour Market Trends Survey Results 2009.  

http://www.epolitix.com/latestnews/article-detail/newsarticle/engineering-must-be-at-the-heart-of-government-policy-1/
http://www.epolitix.com/latestnews/article-detail/newsarticle/engineering-must-be-at-the-heart-of-government-policy-1/
http://www.theiet.org/about/media-centre/press-releases/20100528.cfm#content
http://www.epolitix.com/latestnews/article-detail/newsarticle/engineering-must-be-at-the-heart-of-government-policy-1/
http://www.epolitix.com/latestnews/article-detail/newsarticle/engineering-must-be-at-the-heart-of-government-policy-1/


 

P a g e  5 4  |  
 

careers now exceeds the availability of replacement engineers with appropriate qualifications and 
experience. Over the next 20 years nearly 60% of the aerospace and defence industry workforce 
is due to retire

150
. The impact of this shortfall has been reduced temporarily by recession and 

associated downsizing and redundancy; but economic recovery will stimulate growth and the full 
impact of the shortfall in skilled engineers will be evident. The story at junior engineer level is 
similar. Medium to long term projections for graduate level roles in engineering remain high (for 
example, the forecast demand in 2017 is for 587,000 new workers in manufacturing

151
. However, 

apprenticeships and higher education are failing to produce the required number of engineers. In 
addition, over the next ten years the population of 18-year-olds and 15–24-year-olds will fall by 
16% and 8% respectively, further reducing the size of the „pool‟ from which future engineers can 
be drawn. A recent study by National Grid  highlighted engineering as an industry that does not 
appeal to young people, particularly women, with outdated stereotypes of engineers playing a 
major role in that lack of appeal

152
. Despite favourable salaries relative to other graduate jobs and 

an improving perception of engineering amongst education professionals and the general 
population (since the onset of the recession) it appears likely that the shortfall in engineer 
recruitment will continue into the future and perhaps throughout the next decade.  

 Outsourcing: larger sites are reducing in-house production engineering capacity and instead 
outsourcing machining work to smaller specialist niche companies, either in the UK or overseas

153
. 

Similarly, design work is also increasingly outsourced and the past decade has seen a significant 
drop in the number of designers employed by large companies (although the numbers employed 
by smaller companies has increased). The overall trend is towards a „lean‟ UK engineering 
industry, in which the same volumes are produced by fewer factories with fewer staff using more 
productive computer controlled technology. 

 Predicted growth in renewable energy: the majority of industry observers and those in government 
believe that engineering has a crucial role to play in solving the growing problems of energy 
sustainability and climate change. Renewable energy supply must grow substantially during the 
next decade if the UK is to meet legally binding targets (such as generating 20% of electricity from 
renewable sources by 2020). Assuming that private investment in renewable energy is 
appropriately supported by government, the increasing focus on renewable energy will stimulate 
demand for skilled engineers to deploy existing technologies in the short term and design 
innovative technologies for the future.   

 Rare earth element availability: rare earths elements (REE) play a major role in the technologies 
that could underpin the development of a low carbon economy in the UK. As such, their availability 
has a significant potential to influence the growth of the UK‟s engineering sector, representing as 
they do one of the key building blocks. In the short and medium term it is expected that China – as 
the world‟s major producer – will continue to dominate (and restrict) the global supply of REE, 
reducing exports in favour of developing added value products domestically. This may limit the 
opportunities to manufacture key technologies outside of China. In the longer term this constraint 
is likely to ease as REE mines outside of China are brought into production (possibly with the 
assistance of strategic interventions by national governments). 

 
Each of these factors represents both a risk and an opportunity for the engineering sector. If 
engineering is to play a significant role in pulling the UK out of recession and paying down the national 
deficit then government procurement, policy initiatives and engineer recruitment issues must all be 
addressed at the earliest opportunity. Failure to do so will undermine both engineering as an industry 
and also its ability to deliver the technologies required for a low carbon economy. However, despite 
the best efforts of government and the industry, it is still possible that a major segment of the 
engineering sector could be derailed by the inability to source necessary and fundamental materials – 
rare earths – in the volumes required and at a price that can be sustained.      
 
How will changes in the sector affect resource use? 
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The central position of engineering in any future low carbon economy is likely to drive demand 
upwards for copper and indium (used in solar cells) and REE (used in a wide variety of „green‟ 
applications, including wind power-related). Increased demand is expected to more than offset the 
immediate downward pressure on consumption resulting from the recession, particularly as the 
government pushes to meet its renewable energy targets. Of the three materials, the supply of copper 
is the most flexible; although price is an issue as demand rises, there are sufficient resources and 
reserves (coupled with improvements in recycling rates) to accommodate increased demand in the 
engineering sector. In contrast, supplies of indium and REE are constrained through limited 
availability of reserves and geopolitical factors (not least of which is the role of China as a major 
producer of both). Increased demand in the engineering sector for REE and indium is likely to further 
accentuate issues around access to stable and affordable sources. 
 
In the short term the recession is depressing demand for tin (tin plate) and cobalt (high performance 
alloys) in the engineering sector. Most observers from the aerospace and defence industry anticipate 
a robust period of growth following the recession, particularly for civil aircraft (recovering from a 2008 
„trough‟ in orders).  Presuming such growth occurs (and that other factors such as a shortage of 
engineers do not intercede) it is anticipated that cobalt demand will rise steadily in the post-recession 
period, protected from substitution by its high performance. It is less clear how changes in the 
engineering sector will affect demand for tin; compared to copper, indium, REE and cobalt, tin 
demand relates to relatively „low tech‟ applications, which over time might be expected to return to 
pre-recession levels once the impacts of the recession diminish. There is, however, little reason to 
believe that changes in the engineering sector either during or after the recession will stimulate 
additional significant demand for tin). 

4.8 Electronics and IT 

4.8.1 Sector viability 

Sector overview - electronics and IT hardware  
 
The electronics and IT hardware sector accounts for over 11% of UK manufacturing. The sector 
employs over 250,000 staff in c. 11,000 businesses in the design, production and distribution of 
electronic products

154
.  

 
The software and IT services industry (excluded from the above figures) is another major UK industry 
within the electronics and IT hardware sector, employing an additional 1.2 million.  
 
The electronics and IT hardware sector accounts for 1.5% of gross value added in the UK economy, 
with an annual turnover of £17 billion. With imports of £51.9 billion of electrical and optical equipment 
outweighing exports of £32.8 billion, the sector experiences a net UK trade deficit that highlights a 
shifting manufacturing base and an increase in service industries.  
 
The Scottish ICT and electronics industry has been prevalent in Scotland for around 50 years. 
Currently the industry in Scotland comprises of around 1000 companies, employing 55,000 people 
which is about 2.5 % of the Scottish workforce. The sector has strong links with the education sector 
with each year in excessive of 5000 engineering, software and technology students graduate from 
Scottish Universities.   
The focus of the sector in Scotland is in a number of key areas including: 

 Specialist manufacturing  

 Intelligent transport  

 Security  

 Communications technology  

 Microelectronics and design technology  

 Optoelectronics  

 Nanotechnology  

 Data centres  
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 Digital media and creative industries  

The Scottish IT and Electronic Technologies industry has faced up to the challenges of shifting global 
trade patterns and used them to create new opportunities domestically and internationally, surviving 
the economic downturn by focusing on higher value-add operations. 
 

What are the key influences on the sector? 
 
The recent switchover from analogue to digital media, the increasing desire for more lightweight, 
touch screen, portable devices and rapid product development is expected to drive the technology 
agenda as well as demand for resource.  
 
New market opportunities for liquid crystals include manufacture of low power displays without 
backlights, paper-like displays, head-mounted displays, and large flat displays

155
. A leading market 

research firm
156

 has also suggested that the LCD television market could grow by over a third in the 
next two years, driving demand for resource. 
 
How will changes in the sector affect resource use?  
 
As demand for lithium increases, not only in the automotive sector / electronic, as the need for 
portable electronic items to become smaller and lighter, but in other sectors, resources could become 
more scarce, forcing suppliers to consider investment in current supplies, to feed the growing market, 
and to investigate alternatives such as „metal - air batteries‟, and „Vibration Energy Cells‟ that works in 
a similar manner to a bicycle dynamo. The Vibration Energy Cells could power LED devices such as 
remote controls that do not need a continuous supply of electricity

157
.  

 
In addition, new advances in technology have resulted in rapid rechargeable silver zinc (AgZn) 
batteries, historically used in military and space applications, but now commercially available in 
laptops. The batteries contain no lithium, do not suffer from overheating and benefit from 95% battery 
content being suitable for recycling or reuse

158
.  

 
According to a report produced by UN Environmental Programme on metal recycling rates, the 
viability of environmentally friendly, green technologies will increasingly depend on improvements in 
the recycling rates of speciality metals such as lithium.  
 
Existing in small supply and discreet locations, unless recycling efforts at end of life are increased, 
metals will essentially become unavailable, affecting penetration and competitiveness of the modern 
high tech resource efficient Green Economy.  
 
The UK is considered to be largely reliant on imports of copper. Major sectors impacted by scarcity of 
resource supply are likely to be those where copper is used for a specific purpose e.g. plumbing, not 
as part of an assembled product, although price fluctuations could affect all sectors. Prices for 
recovered copper wire have more than tripled in the last 8 - 10 years from £600 per tonne to almost 
£3000

159
 indicating an increase in demand for material by metal recycling merchants and local 

collectors selling material on to medium size and larger businesses for use.  
 
Only 3% of portable batteries in electronics and IT hardware are recovered and treated in the UK. At 
present facilities to fully treat / recycle portable batteries in the UK are limited, with most treatment 
completed at facilities in Europe or North America.  
 
The majority of products containing indium - portable, touch screen devices - arrive in the UK as 
finished products, and substitutions in the event of reduced supply will impact more so on production 
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 Frost and Sullivan(2007) Advances in Liquid Crystal Materials 

156
 EE Times Asia Reports  

157157
 www.bbc.co.uk/news/technology-10711202      (accessed 2/08/10.)  

158
 Resource Efficiency Knowledge Transfer Network, Batteries, Update Report - March 2009. 

159
 www.letsrecycle.com 

http://www.bbc.co.uk/news/technology-10711202%20%20%20%20%20%20(accessed%202/08/10
http://www.letsrecycle.com/
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than supply. It will be important for UK business to recognise the importance of resource recovery to 
ensure continued supply of products while alternatives are being sourced. Work in this area is being 
led by the Innovative Electronics Manufacturing Research Centre (IEMRC), and C-Tech Innovation, 
especially in recovery of indium from liquid crystal display units.  
 
It is thought that gallium arsenide will become increasingly important for use in high technology 
applications replacing indium in PV cells and LCDs.  
 
The UK may be able to become or at least increase self sufficiency in the availability of some 
resources. Western United Mines Ltd have recently released details of plans to re open the South 
Crofty mine in Cornwall in the next 2 - 3 years, pending a feasibility study into targeting the available 
ore, that has an estimated value of $150 per tonne

160
. The available minerals are thought to include 

copper, zinc, silver, lithium, indium and tin. In addition Wolf Minerals are advancing development of 
Hemerdon mine (in Devon) - one of the largest tungsten and tin resources in the Western world

161
.  

                                                      
160

 www.westernunitedmines.com/news-and-media 

161
 www.wolfminerals.com.au/index.php?option=com_content&view=article&id=41&Itemid=75 (accessed 2/08/10)  

http://www.wolfminerals.com.au/index.php?option=com_content&view=article&id=41&Itemid=75
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5 Scenarios and sectoral impacts 

 

The potential economic and competitiveness impacts over the next two decades to 2030 have been 
analysed. This builds on the understanding gained from the literature review to identify the sectors 
most at risk, stakeholder engagement and taking into account the viability of the sectors, as outlined 
above and presented in this section. 
 
The economic and competitiveness analysis is informed by available economic studies, projections 
and scenario analyses, where available and relevant to the resource issues. Original quantitative 
economic analysis is out-with the scope of this project.  
 
For each of the sectors identified as at risk, the following key steps have been following as part of the 
economic and competitiveness assessment. 
 

 Key issues in considering the economic and competitiveness impacts of resource risks in the 
relevant sectors over the next two decades. These are divided into supply side and demand 
side issues (although these are clearly interlinked) to feed into the approached used in the 
scenario analysis. The key issues have been identified from the sector viability analysis and 
inputs from the stakeholder engagement and are therefore only summarised in the scenario 
section. 
 

 Develop Scenarios: Scenario analysis has been used by the Foresight programme, the 
World Economic Forum and in many other contexts to provide a framework for better 
understanding the possible futures for a particular subject such as an economic sector or 
policy field. These draw on key determining factors or drivers that might shape the coming 
years and develop scenarios for the future to aid strategic development by Government, 
business and other stakeholders.  
 

A scenario analysis approach has been used here as there is limited availability and reliability of 
quantitative economic forecasts into the longer term at the level required. Longer term forecasts using 
available econometric modelling are normally at a more general level than needed here and are 
usually based on extrapolation from existing trends which may not represent a wide range of possible 
future scenarios.  

 
A full scale scenario analysis consultation exercise has not been undertaken, as this is rather beyond 
the scope of the project given the range of sectors and resources covered. However, where available 
we have taken note of the findings of existing scenario analysis exercises.   

 
It is stressed that the findings presented are not forecasts or predictions but rather the scoping of 
future possibilities to highlight the resulting economic and competitiveness impacts of different 
scenarios. Clearly, the scenarios present a broad brush approach to possible resource risks in the 
identified sectors and much finer analysis would be needed to further explore specific economic 
factors. 

 
In developing scenarios we have used the established method (outlined in Foresight, 2009a

162
) of 

assigning two key influencing factors (in this case for resource risks) to graphical axes, and then 
discussing future scenarios within this framework. Since we are focusing on economic and 
competitiveness impacts for future resource scenarios in the identified sectors the two key factors 
selected as the graphical axes were resource supply and demand conditions.  This gives us four 
general scenarios to consider: 

                                                      
162

 Foresight (2009a) Scenario Planning, Foresight programme of the Office of Science and Innovation. 

www.foresight.gov.uk/Horizon%20Scanning%20Centre/GoodPracticelist.asp  
 

http://www.foresight.gov.uk/Horizon%20Scanning%20Centre/GoodPracticelist.asp
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 Scenario 1: Strong Supply/Weak Demand 

 Scenario 2: Strong Supply/Strong Demand 

 Scenario 3: Weak Supply/Strong Demand 

 Scenario 4: Weak Supply/Weak Demand 

Figure 9 Scenario planning (using supply and demand conditions as key factors) 

 

 
 
As indicated in Figure 9, the two key factors of resource supply and demand (and four scenarios) are, 
of course, dictated by a number of underlying (and interlinked) factors including: 
 
Demand 
 

 Economic Growth
163

 (includes timing of the recovery, and structure and location of future 

economic activity in the relevant sectors) 

 Population/demographic changes 

 Consumption patterns (includes changes in consumer tastes and public image of products) 

                                                      
163

 The general UK economic forecasts which show a steady recovery of GDP toward the long term average, 
from 1.9 per cent growth in 2010 to about 2.4 per cent in 2014, and unemployment falling from 1.56m to 1.4m 
over the same period (HM Treasury, 2010). Government investment will fall over the medium term and public 
expenditure cuts are imminent (CIC, 2010). In the longer term economic modelling, for example by Oxford 
Economics, indicates a continuing steady growth of total GVA to 2020 (in the range 2.2 to 1.7%) and 2030 (in the 
range 1.7 and 2.2). However, there are obvious caveats attached to such results. 
http://economy.swo.org.uk/publications/simulations-projections-and-forecasts/sw-growth-scenarios/  

http://economy.swo.org.uk/publications/simulations-projections-and-forecasts/sw-growth-scenarios/
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 Responses to climate change (i.e. economic impacts of (i) mitigation and adaptation 

measures, (ii) legislative requirements and (iii) direct effects of climate change).  

 
Supply 

 Economically viable resource reserves and availability in world markets. 

 Availability and cost of substitute materials 

 Availability and cost of recycled materials  

 Policy environment (includes (i) greater or lesser regulation and (ii) impact of regulatory 

design and implementation on resource risks)  

 Business response to resource risks and climate change (investment in developing energy 

efficiency, recycling, process efficiencies, and new materials). All these are linked to 

appropriate policy environment. 

 Trade environment. The impact of future trends in globalisation/trade liberalisation or 

protectionism on resource and product imports and exports. See Annex F for discussion of 

World Trade Futures. 

 
These factors are, therefore, used in the consideration of possible future scenarios for supply and 
demand conditions. It should, however, be noted that the strength of resource supply and demand 
(governed by factors described above) will be reflected in resource prices which themselves will 
influence future scenarios. Thus this is a dynamic process where, for example, an imbalance of 
resource supply and demand (such as in the case of sudden resource supply shortages) is responded 
to by the market through price signals (i.e. higher prices for resource supplies will drive down demand 
and thus may encourage investment in and use of substitutes).  
 
Resource risk may therefore manifest itself in economic terms as volatile and high resource prices 
and the resulting risk that key industries will decline due to high resource prices.  In such a scenario 
key goods will become high in price unless substitute resources are developed. The elasticity of 
demand and supply with respect to price for different resources also needs to be taken into account. 
This will determine how consumers and suppliers react to changes in resource prices. Thus, for 
example, rises in aggregates price may not impact greatly on demand because of the low elasticity of 
demand for aggregates due to the low level of substitutability for end use and low proportion of total 
construction spending. 
 
Assess potential economic and competitiveness impacts: The likely impacts in the UK of the 
supply and demand scenarios for each identified sector are presented in terms of potential specific 
impacts (economic value of supply chain, international competitiveness, employment). This includes 
assessment of any particular vulnerabilities of the UK economy compared to international competitors 
(for example, where there is a high dependency on imported resources/components compared to 
competitors). We also identify where in supply chain is most vulnerable to risks. 

 
An assessment of potential impacts is presented in table form with a colour coded scoring for low, 
medium and high potential impacts for specific economic factors (Table 19). The colour code 
represents an overall initial indication of potential impacts on the supply chain of the identified sector. 
This approach aims to summarise diverse impacts, and stimulate discussion and engagement with 
stakeholders. It also helps to focus us on key uncertainties and gaps in knowledge.  
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Table 19 Economic and competitiveness impacts scoring template 

 

 High Medium Low  

Economic value High potential 
impact on GVA 
on supply chain 
sectors 

Medium 
potential impact 
on GVA on  
supply chain 
sectors 

Low  potential 
impact on GVA on 
supply chain 
sectors 

No assessment 

International 
competiveness 

High potential 
impact on 
competiveness 
of  industry 

Medium 
potential impact 
on 
competiveness 
of industry 

Low potential 
impact on 
competiveness of  
industry 

No assessment 

Employment High potential 
impact on  
employment in 
the supply 
chain sectors 

Medium 
potential impact 
on employment 
in the supply 
chain sectors 

Low  potential 
impact on 
employment in the 
supply chain 
sectors 

No assessment 

5.1 Construction 

A number of projects have undertaken scenario analysis in the context of construction and 
aggregates. These have been used to inform our approach and include:  
 

 UK aggregates industry horizon scan by the Mineral Industry Research Organisation. This 
used economic growth (positive to negative) and government regulation (regulated to 
unregulated) as the two axes in scenario analysis to year 2030 and 2050 (MIRO, 2010)

164
. 

 Construction in the year 2030 study by Erdogan, Abbott & Aouad (2010)
165

 which used 
scenario axes of economic model (market driven to interventionist) and environment & 
resource management (integrated to fragmented). 

 Project for Construction Skills (Experian and Sami, 2008
166

) with four scenarios developed for 
2020 (based on Foresight Futures Vision 2020 scenarios) focusing on implications 
construction employment. Not resource focused. 

 World Economic Forum project (WEF, 2007
167

) considering global scenarios for engineering 
and construction. Broad based assessment using two axis approach of Globalisation of the 
corporate environment (global or local markets) and demand basis (transactional and value). 

Table 20 sets out possible key resource supply and demand condition scenarios for the UK 
construction industry. 

                                                      
164

 The factors that are likely to have the most influence on growth in demand for aggregates according to the 

MIRO (2010) study are: (i) Timing of the recovery, (ii) Climate change, (iii) Demographic changes, (iv) Structure 
of future economic activity, (v) Location of future economic growth.  

165
 Erdogan, Abbott & Aouad (2010), “Construction in the year 2030: developing an information technology 

vision”, Phil. Trans. R. Soc. A 2010 368, 3551-3565 

166
 Experian and Sami (2008) 2020 Vision Project – The Future of UK Construction, commissioned by 

ConstructionSkills from Experian Business Strategies and SAMI Consulting Limited. 

167
 WEF (2007) Engineering and Construction: Scenarios to 2020, World Economic Forum 

http://rsta.royalsocietypublishing.org/search?author1=B.+Erdogan&sortspec=date&submit=Submit
http://rsta.royalsocietypublishing.org/search?author1=C.+Abbott&sortspec=date&submit=Submit
http://rsta.royalsocietypublishing.org/search?author1=G.+Aouad&sortspec=date&submit=Submit
http://rsta.royalsocietypublishing.org/search?author1=B.+Erdogan&sortspec=date&submit=Submit
http://rsta.royalsocietypublishing.org/search?author1=C.+Abbott&sortspec=date&submit=Submit
http://rsta.royalsocietypublishing.org/search?author1=G.+Aouad&sortspec=date&submit=Submit
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Table 20 Scenarios for resource supply and demand: construction 

 

Scenario Description 
Strong demand 
conditions  
 

 There is quick and sustained recovery from recession with economic growth 
driving demand for construction materials.  

 Public sector investment increases in the medium term after public sector 
finances are stabilised.  

 Population rises as forecast (to around 68 million in 2030) and, together with the 
trend for increased single occupancy accommodation, fuels demand for housing.  

 Policy and business responses to climate change create new opportunities in 
sustainable construction and increases demand for sustainable aggregates and 
timber. 

Weak demand 
conditions 
 

 Recovery from recession is slow and demand for construction materials remains 
weaker than previous trends.  

 Public sector investment in building remains constrained into the medium term 
and longer term. There is a shift from new build into repair and maintenance due 
to more constrained investment.   

 Population rises but not as much as forecast and there is lower than expected 
demand for housing.  

 Policy and business responses to climate change are restricted due to lack of 
global progress on climate agreement, weak investment in sustainable 
construction and lower than expected demand for sustainable aggregates and 
timber.  

 

Strong supply 
conditions 
 

 Construction resources remain in good supply with continued viable reserves, 
and manageable energy and transport costs.  

 The policy environment is positive (i.e. planning controls and regulatory 
uncertainties have improved from a business perspective and there is good 
understanding of resource supply issues in regulatory design and 
implementation). There is effective Government policy on managing reserves.  

 Business responds to incentives in climate policy with strong investment in 
energy efficiency, recycling, process efficiencies, and new materials.  

 UK is competitive in the international market and imports of aggregates remain 
low. 

Weak supply 
conditions 
 

 Rising costs of energy and transport make UK aggregates less viable and this is 
exacerbated by lower than expected construction demand (in the weak demand 
scenario).   

 Policy issues regarding planning controls and regulatory uncertainties have not 
been resolved from a business perspective and there is therefore inadequate 
new quarry supply coming on stream when existing quarries close.  

 Low availability and high costs of substitute materials also contributes to supply 
issues for construction industry. There are shortages of glass due to silica sand 
shortages. 

 There is lack of progress in climate policy and lower than anticipated investment 
in energy efficiency, recycling, process efficiencies, new materials.  

 High costs of national aggregates supply makes UK less competitive in the 
international market and increased imports are sought. Timber prices rise 
significantly due to global demand. 

 
Potential economic and competitiveness impacts 
 
Table 21 presents four scenarios combining the supply and demand conditions and how they may 
impact. The colour coded assessment of potential UK economy and competitiveness impacts is 
across the supply chain (including, for example, aggregates production), not for the construction 
industry alone. 
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Table 21 Economic and competitiveness impacts: construction 

 

 Scenario 1: 
Strong 
supply/weak 
demand 

Scenario 2: 
Strong 
supply/strong 
demand 

Scenario 3: 
Weak 
supply/strong 
demand 

Scenario 4: 
Weak supply/weak 
demand 

Economic value     

International 
competiveness 

    

Employment     

 
Given the size of the construction sector any resource risks that impact on the costs of construction 
will have potentially important impacts on the wider economy.  
 
Scenario 1 may have serious consequences for resource suppliers in that despite strong supply 
potential, limitation in demand would drive prices down and compromise viability. This may be 
particularly relevant to aggregate suppliers given the high use in construction of domestically sourced 
resources and low imports dependency.  
 
Scenario 2 is clearly the most positive in terms of maintaining competitiveness of resource suppliers 
and a healthy construction industry. 
 
Scenario 3 would present serious resource risks as resource supply (either through conventional or 
substitute materials) would not be able to match construction demand so that alternative sources 
would be sought. This would increase costs of construction as resources prices rise. However, as 
noted above price rises may have a limited impact on aggregates use in construction due to its low 
substitutability and low proportion of total construction spending.   
 
Scenario 4 would represent key risks where lower demand for construction materials together with 
increased costs of supply would impact on the competitiveness of resource suppliers.  
 
The most serious economic consequences, in terms of profitability, size of sector and employment, of 
the negative scenarios given here would be faced by the resource supply industries (we have focused 
on aggregates here). In the weak supply scenarios the construction industry would face higher 
resource prices, difficulties of sourcing materials and adapting to the use of new building materials but 
its economic health as a sector is likely to be more dependent on overall demand for construction. 

5.2 Food and drink 

Of the work undertaken on future scenarios for UK and global food and drink industries we highlight 
the following as particularly relevant to this task:  

The Future Scenarios for the UK Food and Drink Industry report FDF
168

 has developed future 
scenarios in 2025 based on the two axes of (i) impetus for change from top-down or bottom up and (ii) 
sufficient or insufficient resources to maintain standard of living. Of the four scenarios developed, two 
scenarios highlight a supply-demand gap arising from insufficient resources (whether under top down 
or bottom up impetus for change).  

A Foresight project on food and farming futures to 2050 considering issues of demand, production 
and supply is due to report in late 2010/early 2011

169
.   

                                                      
168

 FDF (2010b) Future Scenarios for the UK Food and Drink Industry, report for Food and Drink Federation by 
Institute of Manufacturing and University of Cambridge. 
www.fdf.org.uk/corporate_pubs/IFM_report2_Sep2010.pdf 
 

169
 www.bis.gov.uk/foresight/our-work/projects/current-projects/global-food-and-farming-futures 

http://www.bis.gov.uk/foresight/our-work/projects/current-projects/global-food-and-farming-futures
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Table 22 outlines possible key resource supply and demand condition scenarios for the UK food and 
drink industry. Descriptions refer to explanatory factors although not all these factors may apply 
simultaneously. 
 
Table 22 Scenarios for Resource Supply and Demand: Food and Drink 
 

Scenario Description 
Strong demand 
conditions  
 

 Sustained recovery of UK and global economy maintains rising trends for food 
and drink demand including for palm oil and fish. 

 Prospects for UK food and drink exports are favourable in the long term due to 
increased global demand and exports can find a market alongside growth in food 
processing capacity in emerging nations.  

 Demand for healthy and environmentally sustainable produce is strong in UK 
domestic and export markets. Demand for palm oil and fish that meet these 
requirements continues to grow strongly.  

Weak demand 
conditions 
 

 Stalled recovery of UK and global economy dampens rising trends for food and 
drink demand including for palm oil and fish. In longer term world demand does 
not expand as expected. 

 Demand for UK food and drink exports dampened by strong development of food 
processing capacity in emerging nations.  

 Demand for healthy and environmentally sustainable does not expand in UK and 
export markets. This impacts on demand for palm oil and fish which is not as 
strong as expected. 

 Welfare and reputational issues in fish production pose risk to UK business. 

Strong supply 
conditions 
 

 In medium and long term there are no significant shocks to supply of palm oil and 
fish. This is brought about partly through strong global policies for sustainable 
production which manage the potential impacts of climate change. Sustainable 
management of fish stocks create opportunities. 

 UK food and drink industry remains competitive despite increases in costs of 
supply, for example through innovations in energy efficiency in food production.  

 UK suppliers further exploit opportunities to develop for healthy and 
environmentally sound products. 

 Maintenance of good conditions for UK export performance. Global trade 
agreements sustain export market in spite of geopolitical influence of key global 
suppliers such as China. 

 There is development of substitutes for palm oil in food production and use of 
alternatives to fish meal in fish farming.   

Weak supply 
conditions 
 

 There are restrictions in supply of UK food and drink industry inputs, including 
palm oil and fish. This has been brought about in part by impacts of climate 
change and lack of development of sustainable management of stocks in 
supplier countries. 

 The competitiveness of UK food and drink industry is affected by increases in 
costs of supply, and has not managed costs as well as competitors.   

 UK suppliers have failed to exploit opportunities in the market for healthy and 
environmentally sound products. Linked to poor demand scenario. 

 UK export performance has been eroded. Key global suppliers such as China 
have established control in market for key resources and there is lack of 
international agreement on free trade. Emerging nations have developed food 
processing capacity to replace UK exports.  

 There is a lack of development of substitutes for palm oil in food production and 
use of alternatives to fish meal in fish farming.   

 
Potential economic and competitiveness impacts 
 
Table 23 presents four scenarios combining the supply and demand conditions. The colour coded 
assessment of potential UK economy and competitiveness impacts refers to the supply chain in the 
UK. 
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Table 23 Economic and competitiveness impacts: food and drink 
 

 Scenario 1: 
Strong 
supply/weak 
demand 

Scenario 2: 
Strong 
supply/strong 
demand 

Scenario 3: 
Weak 
supply/strong 
demand 

Scenario 4: 
Weak supply/weak 
demand 

Economic value     

International 
competiveness 

    

Employment     

 
In Scenario 1 despite strong supply potential where key resources have good availability and UK food 
and drink sector is in a position to offer competitive prices and meet any new market opportunities, the 
weak demand conditions mean that this potential cannot be fully exploited. The consequence for the 
UK sector is that sales are restricted on domestic and international markets, although UK production 
can be competitive in meeting the existing demand.  
 
Scenario 2 is clearly the most favourable for the UK industry to exploit new opportunities in the market 
without significant resource supply risks.   
 
Scenario 3 would represent a future where, despite good demand conditions, the UK supply 
conditions are poor in terms of resource availability, availability of substitutes, input costs and 
competitiveness in the global market. This would mean potentially serious economic impacts for the 
UK based supply chain and wider economy. The medium (yellow) score for value and employment 
assume that the UK food and drink sector will be resilient enough to maintain sales in traditional 
markets. 
 
Scenario 4 would be a worst case scenario where resource supply conditions have worsened in a 
world where poor demand has weakened the incentives for development of new product 
opportunities, sustainable management of supplies and alternative resources. 

5.3 Agriculture 

Table 24 sets out possible key resource supply and demand condition scenarios for the UK 
agricultural sector industry with particular reference to phosphate.  

Table 24 Scenarios for resource supply and demand: agriculture 
 

Scenario Description 
Strong demand 
conditions  
 

 Rapid expansion of global agricultural demand due to economic growth and 
rising population.  

 UK domestic agricultural product demand reflects the global trends. 

 There is strong export demand for meat due to changing consumption patterns in 
emerging nations. 

 The above trends lead to significant increases in demand for phosphate globally 
and in the UK. 

Weak demand 
conditions 
 

 Continuation of global downturn for longer than forecast limits expected 
expansion in global agricultural demand.  

 UK domestic agricultural production demand is also lower than forecast. 

 Slower economic development in emerging nations limits expected export 
demand for meat.  

 These trends lead to lower than expected demand for phosphate globally and in 
the UK. 

Strong supply 
conditions 
 

 Relative security of phosphate supply stabilises global prices. 

 Ample supply by dominant supplier countries and effective international 
coordination at WTO to address security of supply issues.  

 Manageable energy and water cost increases. 

 Significant development in UK of phosphate recovery and technology for efficient 
application, so that UK agriculture is less dependent on phosphate imports. 

 Impacts of climate change in UK increase crop productivity 

Weak supply  Phosphate supply insecurity causes high global prices due to: 
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conditions 
 

 Restriction of supply by dominant supplier countries along with weak international 
coordination at WTO to address security of supply issues.  

 Escalating energy and water costs. 

 Slow development in UK of phosphate recovery and technology for efficient 
application. 

 Market power of dominant fertiliser suppliers increases costs to farmers. 

 
Potential economic and competitiveness impacts 
 
Table 25 presents four scenarios combining the supply and demand conditions given in Table 23. The 
colour coded assessment of potential economy and competitiveness impacts is for UK agriculture and 
its supply chain. 

Table 25 Economic and competitiveness impacts: agriculture 

 

 Scenario 1: 
Strong 
supply/weak 
demand 

Scenario 2: 
Strong 
supply/strong 
demand 

Scenario 3: 
Weak 
supply/strong 
demand 

Scenario 4: 
Weak supply/weak 
demand 

Economic value     

International 
competiveness 

    

Employment     

 
Scenario 1 represents a situation where there is lower than expected global demand for food and 
therefore lower demand for fertilisers than forecast and fewer overall opportunities for exporting. 
However, favourable supply conditions, including strong UK development of phosphate recovery and 
technology for efficient application, mean that UK may still be in a competitive position to meet the 
existing domestic and export demand; especially if sterling is weak (this explains the green rating 
given). 
 
Scenario 2 is clearly the most positive in terms of maintaining security of supply of phosphate and 
competitiveness of UK agricultural produce on the world market, particularly if changing food 
consumption in emerging countries has a positive impact on UK meat exports. 
 
Scenario 3 would present negative competitiveness impacts because, while there is strong global 
demand for agricultural products, the UK is in a weakened position to meet this demand due to 
insecurity of supply of phosphates and lack of domestic development of recovery techniques.  
 
Scenario 4 would clearly be the most serious case for UK economy, with loss of international market 
for UK exports and high prices and shortages of phosphates for meeting remaining UK demand. In 
this scenario the value of and employment in this sector would be under most risk.  
 
In scenarios where phosphate supply risks occur, farmers themselves are likely to face the most 
serious impacts in the supply chain.  Increased costs of phosphorus paid by farmers (meat producers 
in particular, and the animal feed industry) will impact on margins unless full costs can be passed on 
to consumers. 

5.4 Automotive 

Table 26 outlines possible key resource supply and demand condition scenarios for the UK 
automotive industry in the context of battery resources. 
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Table 26 Scenarios for resource supply and demand: automotive 

 

Scenario Description 
Strong demand 
conditions  
 

 Sustained global recovery drives increase in global demand for vehicles as 
forecast.  

 Strong demand for vehicles from emerging economies. 

 Large increase in demand for electric and hybrid vehicles worldwide fuels 
demand for battery resources in the forecast quantities. 

Weak demand 
conditions 
 

 Lack of sustained global recovery holds back increase in global demand for 
vehicles.  

 Less than forecast demand for vehicles from emerging economies. 

 Lower the expected demand for electric and hybrid vehicles worldwide restricts 
the expected demand for battery resources. 

Strong supply 
conditions 
 

 Most optimistic scenarios for availability of key battery resources occur, although 
REE still likely to be in short supply if there is strong demand for electric vehicles.  

 Good scenarios for availability of resources prevent high prices on world markets 
(but higher price rises for REEs). 

 Continued R&D in substitution of key battery resources such that all are 
replaceable at viable cost (performance of substitutes for REE has been 
improved)  

 Continued increase in rates of recycling of key battery resources in UK, including 
lithium. Some reduction in cost of REE recycling. 

 Alternative sources of resources have been developed to reduce risk of dominant 
producers controlling supplies e.g. in lead production.  

Weak supply 
conditions 
 

 More pessimistic scenarios for availability of key battery resources occur, with 
REE in particular short supply.  

 Poor scenarios for availability of resources fuel price escalation on world 
markets, especially for REE and lithium. 

 Viability of substitution of key battery resources is limited by high costs of 
alternative resources. 

 Slower than planned increase in rates of recycling of key battery resources 
means continued high reliance on expensive raw materials.  

 Lack of development of alternative sources of resources so that dominant 
producers control supplies. 

 Expansion of production capacity in emerging countries has contributed to 
increased pressure on resources prices and availability. 

 
Potential economic and competitiveness impacts 
 
Table 27 presents four scenarios combining the supply and demand conditions given in Table 26. The 
colour coded assessment is for potential UK economy and competitiveness impacts on the 
automotive supply chain. 

Table 27 Economic and competitiveness impacts: automotive 

 

 Scenario 1: 
Strong 
supply/weak 
demand 

Scenario 2: 
Strong 
supply/strong 
demand 

Scenario 3: 
Weak 
supply/strong 
demand 

Scenario 4: 
Weak supply/weak 
demand 

Economic value     

International 
competiveness 

    

Employment     

 
In scenario 1, due to the good supply condition for resources, costs of vehicle batteries are 
reasonable, but the automotive industry is facing strong competition in conditions of weak demand for 
vehicles.  The overall severity of impacts on the UK sector supply chain of these demand conditions 
would depend on the ability to be competitive in existing vehicle markets and on international trading 
conditions for vehicles. The reasonable price of battery components in this scenario would be a 
relatively small part of the ability to be competitive in vehicle sales. 
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Scenario 2 is clearly the best in terms of car battery production (including for electric and hybrid 
vehicles) although again the price of battery components would be only a small explanatory factor in 
the overall performance of the UK automotive sector. 
 
In Scenario 3, despite strong demand for vehicles there would be serious problems with accessing 
resources for battery production (especially for electric and hybrid vehicles) and available resources 
would be at high cost. Possibilities for substitution may also be restricted by high costs of alternatives. 
This situation could cause a high price and shortage of batteries, stimulating recycling and reuse, and 
may result in a slow down or switch away from purchase of electric vehicles. However, overall impact 
on the automotive sector may not be severe in the long term if market conditions drive alternative 
battery technology and recycling.  
 
Scenario 4 would represent key impacts to the UK automotive sector where lower demand for 
vehicles together is compounded by high resource costs. However, increased costs of supply of 
resources for batteries would only be a small part of the overall impact on the competitiveness of the 
UK automotive sector.  
 
Given that vehicle batteries are only one component of a complex product, and the resource risks 
posed in the least favourable scenarios may not be as serious to overall UK automotive industry 
viability as some resource risks in sectors which rely on a smaller number of resources essential for 
their operation (e.g. agriculture). 

5.5 Chemicals 

Table 28 focuses on possible supply and demand condition scenarios for key resources used in the 
UK chemicals sector, with the focus on cobalt and tin resources

170
. 

Table 28 Scenarios for resource supply and demand: chemicals 

 

Scenario Description 
Strong demand 
conditions  
 

 Sustained global recovery drives export demand, UK consumer and industrial 
demand for chemical sector products.  

 Strong chemical product demand from emerging economies. 

 Good competitive position of UK chemical sectors (including new opportunities in 
developing products for a low carbon economy) means that international 
companies maintain presence and build capacity in UK. 

 The above product demand conditions drive demand in UK chemical industry for 
resources. 

Weak demand 
conditions 
 

 Weak global recovery restrains export demand, UK consumer and industrial 
demand for chemical sector products.  

 Chemical product demand from emerging economies is not a strong as forecast. 

 Weak competitive position of UK chemical sectors means that international 
companies relocate capacity. 

 The above product demand conditions lower demand trajectory in UK chemical 
industry for resources. 

Strong supply 
conditions 
 

 Availability of cobalt and tin resources sufficient to sustain strong production 
rates in UK chemical industry. Opening of UK mines increases security of tin 
resources. 

 Favourable resource availability scenario restricts price volatility on world 
markets. 

 Availability of substitutes for tin at viable cost in the event of tin price spikes.  

 Increased capacity for recycling of tin in Europe eases supply security risks. 

 Stable geopolitical situation in DRC. Diversification of supply source restricts 
security risks for Chinese supplies.  

Weak supply 
conditions 
 

 Availability of cobalt and tin resources for UK chemical industry impacted by 
continuing lags in bringing new supplies on line (may be linked to secondary 
product status). Lack of development of UK mines. 

 Weak resource availability scenario increases price volatility on world markets. 

                                                      
170

 For further discussion of chemical sector futures in UK and Europe see Foresight (2009) and Heinzelbecker 

(2005) 
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 Substitute resources are also suffering high prices.  

 Slow development of tin recycling capacity in Europe. 

 Unstable geopolitical situation in DRC. Supply from China restricted by 
protectionist policies. 

 
Potential economic and competitiveness impacts 
 
Table 29 presents four scenarios combining the supply and demand conditions for resources given in 
Table 28. The colour coded assessment is for potential UK economy and competitiveness impacts on 
the chemical industry supply chain. 

Table 29 Economic and competitiveness impacts: chemicals 

 

 Scenario 1: 
Strong 
supply/weak 
demand 

Scenario 2: 
Strong 
supply/strong 
demand 

Scenario 3: 
Weak 
supply/strong 
demand 

Scenario 4: 
Weak supply/weak 
demand 

Economic value     

International 
competiveness 

    

Employment     

 
In scenario 1, there would be stable supply conditions for cobalt and tin but weakened demand from 
the UK chemical industry. The overall severity of impacts on the UK sector supply chain of these 
demand conditions would depend on the ability to be competitive in existing UK markets and, given 
the importance of exports in the UK chemicals sector, any competitive advantage that UK production 
can develop in global markets (e.g. developing UK sources of tin supply). 
 
Scenario 2 is the most favourable for the chemical industry and supply chain as resource risks are 
minimised in a strong global market.   
 
In scenario 3, the UK would be at a competitive disadvantage in world markets for chemical products 
if supply constraints impact disproportionately on UK and EU manufacturers. This may be the case if, 
for example, resource recycling capacity is limited and key international players introduce protectionist 
policies towards tin and cobalt supply.  The effect on UK chemical manufacture may be significant. 
This scenario may stimulate recycling capacities and development of UK based sources, thus 
lessening economic impacts in the longer term, but any time lag in bringing supplies on stream would 
have serious impacts, e.g. relocation to more favourable market conditions by international based 
operators.   
 
Scenario 4 would represent the most difficult situation for the UK chemical sector. The potential 
economic impacts outlined in scenario 3 would be exacerbated by a constrained world demand and 
therefore lower incentives to stimulate recycling capacities and development of UK based sources.  
 
Weak resource supply scenarios for cobalt and tin given here may not be as serious for the chemical 
industry in the long term compared to other resources where substitution is more limited and key 
products are strongly dependent on specific resources (e.g. REE). The most serious scenarios for 
chemical manufacture may be where UK has lost competitive advantage (due to UK specific issues 
such as a high value of sterling) and operators decide to move abroad. However, commencement of 
mining in the West Country would enhance UK security of supply of tin and lessen potential for 
negative economic impacts from resource price volatility.  
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5.6 Engineering 

A number of projects have considered the future of engineering and technology, and some have 
undertaken scenario analysis. These are generally at the European level and not focused on the 
resource context. They include: 
 

 World Economic Forum project considering global scenarios for engineering and construction 
WEF (2007)

171
  

 The Future of Manufacturing in Europe 2015-2020: The Challenge for Sustainability (IPTS, 
2003)

172
 

 European Competitiveness in Key Enabling Technologies (ZEW/TNO, 2010)
173

 

 Foresight in surface engineering (Institute of Materials, 2000)
174

 

 Project considering the future of manufacturing and technology within the European 
Technology Platform

175
.   

 
Table 30 sets out possible key resource supply and demand condition scenarios for the UK 
construction industry. 

Table 30 Scenarios for resource supply and demand: engineering 

 

Scenario Description 
Strong demand 
conditions  
 

 There is sustained recovery from recession in the forecast timescale in the UK 
and globally increasing demand in the engineering sector, in particular for new 
low carbon technologies.  

 After public sector deficits are reduced, Government investment and 
procurement policy stimulates engineering innovation in the medium term.  

 There is increased global demand for high tech products using key resources, in 
particular, REE and Indium. 

 Global agreement on carbon reduction targets drives policy and business 
responses to climate change and drives new opportunities in the UK low carbon 
economy, inc for renewable energy industries. 

Weak demand 
conditions 
 

 Recovery from recession in the UK is slower than forecast and consumer 
demand for engineering products is weaker than expected.  

 Public sector investment  remains constrained and procurement policy does not 
significantly stimulate innovation.  

 With lower than forecast UK demand for high tech products, the demand for key 
resources is constrained. 

 Lack of progress on global carbon reduction agreement restricts policy and 
business responses to climate change and development of technology for a low 
carbon economy is weaker than expected. 

Strong supply 
conditions 
 

 Issues of availability and access where resource supply is dominated by 
single/few countries are eased in longer term by new production in other 
countries. This limits price increases and supply uncertainty. However, even in 
this scenario REE are likely to remain in shortage in the long term. 

 Business responds to positive policy environment for low carbon production with 
further investment  in recycling, new materials. This may be stimulated by 
resource price rises in the strong demand scenario.  

 Recycling of key resources is further expanded in the UK as opportunities for 
material recovery from products increase. This reduces supply risks associated 
with dependencies on resource imports. 

                                                      
171

 WEF (2007) Engineering and Construction: Scenarios to 2020, World Economic Forum. 

172
 IPTS (2003) The Future of Manufacturing in Europe 2015-2020: The Challenge for Sustainability, project for 

European Commission JRC by Institute for Prospective Technological Studies. 

173
 ZEW/TNO (2010) European Competitiveness in Key Enabling Technologies, Centre for European Economic 

Research (ZEW), Mannheim, Germany and TNO, Delft, the Netherlands, commissioned by the European 
Commission, DG Enterprise.  
174

 Institute of Materials (2000) Foresight in surface engineering, Document compiled by the Surface Engineering 

Committee of The Institute of Materials, October 2000. 
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 Manufuture: www.manufuture.org/manufacturing/ 

http://www.manufuture.org/manufacturing/
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 Further investment and development of substitution materials increases 
possibilities of replacing those resources at most serious supply risk.  

 Engineer recruitment issues are resolved to develop a strong skills base in the 
UK. 

Weak supply 
conditions 
 

 Issues of availability and access where resource supply is dominated by 
single/few countries (esp. REE, Indium) remain in long term and new production 
in other countries does not come on stream in sufficient volumes. Price and 
supply controls in source countries remain. 

 Lack of positive policy environment for low carbon production results in limited 
investment  in recycling, new materials. This may be exacerbated in the weak 
demand scenario. 

 Recycling of key resources is slow to expand in the UK as investment in material 
recovery is weak, increasing supply risks associated with dependencies on 
resource imports. 

 Lack of investment and development of substitution materials to replace those 
resources at most serious supply risk in engineering sector. 

 Engineer recruitment issues are not resolved in the UK due to low investment in 
the sector under weak supply and demand conditions. 

 
Potential economic and competitiveness impacts 
 
Table 31 gives an overview of how the four scenarios may impact on UK economy and 
competitiveness. The colour code represents overall UK impacts on the supply chain in the 
engineering industry. 

Table 31 Economic and competitiveness impacts: engineering 

 

Sector Scenario 1: 
Strong 
supply/weak 
demand 

Scenario 2: 
Strong 
supply/strong 
demand 

Scenario 3: 
Weak 
supply/strong 
demand 

Scenario 4: 
Weak supply/weak 
demand 

Economic value     

International 
competiveness 

    

Employment     

 
In view of the significance of the engineering sector (in terms of GVA, employment and exports, and 
the role the sector could play in developing a low carbon economy as the UK comes out of recession), 
resource risks that impact on the engineering sector could potentially impact the economy as a whole 
quite significantly.  
 
In Scenario 1, weak demand conditions in the UK economy may mean that it would fail to take 
advantage of more positive supply conditions (such as reduced control by single countries, and 
development of substitutes and recycling options). However, there would be a possibility of a medium 
(yellow) rating in this scenario if UK engineering were able to take advantage of the positive supply 
conditions to expand exports where demand was stronger (especially if the pound was weak against 
other currencies). 
 
Scenario 2 is obviously the most positive in terms of developing low carbon economy and 
competitiveness of UK technological innovation in the global market.  
  
Scenario 3 would present potentially serious impacts for the UK economy if we were unable to take 
advantage of strong demand conditions due to serious resource supply issues. UK competitiveness 
would be further undermined if, in the absence of adequate alternative sources, substitutes and 
recycling options, dominant supply countries (such as in the case of China for REE) maintained 
supply controls while developing added value products for export.   
 
Scenario 4 clearly represents the worse case where poor demand conditions combine with high prices 
for resource supply to severely restrict the viability of the engineering sector.  
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The most serious economic consequences, in terms of sector value and employment, of the negative 
supply scenarios given here, would be faced by the engineering sector itself, with knock on effects 
downstream in the supply chain and upstream to the viability of recycling and recovery businesses 
(any impacts on primary suppliers are largely outside the UK).  

5.7 Electronics and IT 

Table 32 outlines possible key resource supply and demand condition scenarios for UK electronics 
and IT in the context of at risk resources identified. 

Table 32 Scenarios for Resource Supply and Demand: Electronics and IT 

 

Scenario Description 
Strong demand 
conditions  
 

 Sustained global recovery drives increase in global demand for electronic 
equipment as forecast.  

 Strong demand for latest product developments from emerging economies. 

 Large increase in demand for key resources to meet on-going new product 
releases. 

Weak demand 
conditions 
 

 Lack of sustained global recovery holds back increase in global demand for 
electronic equipment.  

 Less than forecast demand for electronic equipment from emerging economies. 

 Increase in demand for key resources to is therefore restrained by lack of 
sustained global recovery. 

Strong supply 
conditions 
 

 More favourable scenarios for availability of key resources come about, Lithium 
and indium availability is maintained although REE still likely to be in short 
supply. Opening of Cornish mines aids UK security of some resources inc Tin. 

 Favourable scenarios for availability of resources prevent price hikes on world 
markets (but higher price rises for REEs). 

 Development of substitutes for lithium and indium at viable cost (performance 

of substitutes for REE has been improved).  

 Recycling facilities are well established in UK for key resources, including lithium, 
thus boosting recovery rates. Some reduction in cost of REE recycling. Recycled 
copper supply issues resolved.   

 In line with favourable availability scenario, diversification of supply sources for 
resources occurs and reduces insecurities associated with dominant producers 
controlling supplies.  

Weak supply 
conditions 
 

 Less favourable scenarios for availability of key resources come about. New 
lithium and indium sources are not well developed. REE in particular short 
supply. 

 Insecurity of availability of resources causes price hikes on world markets. 

 Development of substitutes is slow and costs are not competitive.  

 Recycling facilities are slow to be established in UK for key resources and UK 
recovery rates remain low. Recycled copper remains in short supply in UK.   

 In line with less favourable availability scenario, opening up of new supply 
countries of resources is limited and insecurities associated with dominant 
producers controlling supplies remain. 

 
Potential economic and competitiveness impacts 
 
Table 33 presents four scenarios combining the supply and demand conditions given in Table 32. The 
colour coded assessment is for potential UK economy and competitiveness impacts on the electronics 
and IT industry supply chain. 
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Table 33 Economic and competitiveness impacts: electronics and IT 

 

 Scenario 1: 
Strong 
supply/weak 
demand 

Scenario 2: 
Strong 
supply/strong 
demand 

Scenario 3: 
Weak 
supply/strong 
demand 

Scenario 4: 
Weak supply/weak 
demand 

Economic value     

International 
competiveness 

    

Employment     

 
In Scenario 1, due to the good supply condition for resources, costs of resources are stable, but the 
UK industry is facing strong competition in conditions of weak demand for finished electronic products.  
The overall severity of impacts on the UK sector supply chain of these demand conditions would 
depend on the ability to be competitive in existing markets and on international trading conditions for 
electronic products. The importance of the stable cost of electronic components in the ability to be 
competitive in existing markets would depend on the significance of this cost in the total product cost 
and whether the UK has any competitive advantage in resource availability (e.g. in terms of resource 
recovery compared to competitors). 
 
Scenario 2 is clearly the most favourable for the industry although again the importance of stable 
resource supply in the competiveness of a given product would depend on the significance of this cost 
in the total product cost and may be a relatively minor aspect. 
 
In Scenario 3, despite strong demand would be serious problems with accessing resources for some 
electronic products (especially those using indium, lithium and REE) and available resources would 
be high cost, with restricted possibilities for substitution and using recovered resources. However, this 
may act to stimulate recovery of resources in the UK to meet product demand so that the overall 
impact on value and employment in the sector may not be as severe in the long term as scenario 4.  
 
Scenario 4 represents the most difficult situation for the UK sector where lower demand for electronic 
products exists with high resource costs and shortages.  
 
There is great uncertainty over the long term availability of some key resources in this sector due to 
the fast moving pace of product development, likely global demand increases and uncertainties on the 
supply side regarding development of new sources and security of existing sources. Future 
competitiveness of the UK sector may therefore increasingly depend on improvements in the recycling 
rates of resources such as lithium. 
 
For other resources where substitutes are more available and recycling more developed, such as 
copper, there may be a greater impact of resource scarcity on other sectors where greater quantities 
are used, such as in construction, rather than in sectors that use it in smaller quantities in assembled 
products. 
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6 Opportunities for business 

 

6.1 Introduction 

Resource risks may actually pose an opportunity for business.  This has been the case for many 
businesses already, solutions and alternative methods of working have improved efficiencies within 
the 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.  Typically opportunities include: 
 

 Alternative resources- developing/ conducting research into potential substitutions for 
materials which are currently used or through developing new processes to allow for different 
materials to be used 

 Preserving primary resources- through the development of more efficient extraction 
methods or developing the use of recycled materials in a product. 

 Closed loop systems- development of these types of systems allows for more effective 
control over the process and ensure products are produced at the levels required and 
reduces the amount of waste material produced 

 Alternative materials – free production and reduce hazardous wastes 

 Securing supply / markets for a resource  

 Reduce environmental impacts 

 Process efficiencies-  future opportunities to develop and refine industrial processes to 
make them more efficient (e.g.  produce less waste, more effective design of products to 
minimise amount of material use, improved techniques) 

 Minimise risk to secure future investment – make it attractive 

 Reducing waste to landfill – through more effective process design, designing products to 
allow them to be easily recovered at end of life, and improving techniques for recycling of 
materials can all help to reduce the amount of waste going to landfill.  

 
A series of four brief case studies are presented in Annex G, which illustrate opportunities businesses 
have taken to address business risk associated with the use of particular resources. It should be 
emphasised that these cases studies are for illustration only and they do not represent endorsement 
of individual companies, they are intended to illustrate the range of potential approaches available and 
creative ways in which some companies have sought to address resource scarcity issues. No attempt 
has been made to undertake a detailed analysis of the full life cycle of the measures taken, nor has 
there been an opportunity to evaluate for effectiveness of these projects. There may be supply chain 
or unintended consequences as a result of the measures taken. However what they do is to highlight 
that issues that are approached as potential opportunities can yield business opportunities.  
 
The case studies and resource risks they demonstrate are summarised in Table 34 below. 
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Table 34 Summary of Case Studies 

 

Case Study Sector Business risk Opportunity 
demonstrated 

Business benefits  

Tarmac Construction Depletion of 
primary aggregate 
resources – risk to 
supply 

High use of 
recycled 
aggregates in 
asphalt 

Preservation of primary 
resources. Re-use 
material that would 
otherwise be waste. 
Provides financial 
benefits, reduced costs 
in relation to the 
purchase of primary 
material, waste 
management and 
haulage. 

Toyota Automotive Uncertain supply of 
lithium for electric 
vehicle  batteries 

Investment to 
integrate the 
resource supply 
chain 

Long term supply 
guaranteed  

Palm Oil 
Industry 

Food and drink/ 
cosmetics 

Reputational issues 
related to the use of 
palm oil.  Possible 
implication being 
that consumers 
shift their 
purchases to other 
suppliers. 

Proactive 
industry action 
to develop 
sustainable 
supplies 
 

Increased use of 
sustainable palm oil and 
the use of alternatives 
and demonstration of 
corporate responsibility. 

Lucite Chemical Resource inputs 
reliant on by 
products from other 
processes – 
uncertain supply 

Process 
Innovation to 
allow readily 
available in put 
materials to be 
used. 

Eliminate hazardous 
waste and associated 
disposal costs, improved 
efficiencies and lower 
maintenance costs. 
Increased production 
flexibility as no longer 
reliant on by-products of 
other chemical 

 
What is clear is that there are opportunities for business to respond positively across the supply chain 
to resource scarcity issues. 
 
What all of the case studies have in common is their identification of a resource scarcity problem and 
a creative approach to overcoming it.   
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7 Opportunities for business in Scotland 

 

The strength of the Scottish research provides a wealth of insight into how businesses can adapt 
allow them to meet future research scenarios and indeed much of the research carried out is involved 
in working directly with Industry to develop more efficient solutions.  Table 35 below highlights some 
of the key research areas in Scotland and an illustration of the types of research projects being 
carried out and the resources they are investigating. Overall research is focused on either looking at 
improving the process efficiency to minimise wastage and/ or reduce the amount of material used; 
looking at the properties of the material to make it more suitable or see if alternatives can be used and 
finally looking at recovery and recycling of materials used in the processes.  
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Table 35 R&D in Scottish Universities 

 

Who 

Relevant 
materials/ 
sectors and 
overall theme Further details 

Tayside Contracts 
and the University 
of Dundee 

Aggregates - re-
use and recycling 

This project carried out an Investigation of a 
sustainable process for paving roads that would 
conserve non-renewable resources. The recycling of 
construction aggregates was achieved by developing 
and implementing cold mix bituminous recycling 
technology for roads and the natural environment in 
rural Scotland 

Heriot Watt and 
Caledonian 
Aerotech Ltd 

Cobalt (plus 
others) - process 
efficiency/ 
material recovery 

The company recycles special alloys used in the 
production of aircraft engines, land-based turbines and 
in the petrochemicals industries with the key process 
being the recovery of the metal left after machining for 
re-use. Overall this project investigated recycling and 
process sing of nickel, cobalt and titanium super 
alloys. The project aimed to identify and implement 
means of reducing means of reducing volatile organic 
compounds emissions within the existing alloy-de 
greasing process, whilst improving the effectiveness of 
the process, and to develop a new method for cleaning 
titanium. Results released included cost savings and 
reduced environmental impact.  

Aberdeen 
University and the 
Sea Fish Industry 
Authority Fish - productivity 

This research project included an Investigation looking 
into creating stronger fish stock, reducing financial 
losses and improving profitability through the 
development of effective fish vaccination techniques. 
This would allow for higher yields from farmed fish and 
thereby decreasing the impact on the decreasing fish 
stocks.  

Forest Research 

Timber - 
productivity. 
material 
properties 

Currently there is a wide range of project looking at 
forestry in Scotland.  Topics covered include climate 
change, sustainable forest management and tree 
improvement and forest genetics. Current research 
topics include: Improving silvicultural and operational 
solutions for achieving sustainable management: 
rethinking and changing forestry practices including 
woodland establishment and increasing species and 
structural variability to add value to timber products 
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Who 

Relevant 
materials/ 
sectors and 
overall theme Further details 

Research Pool - 
Scotchem and 
included 
eastchem, 
westchem etc 

Various - 
chemicals 
industry 

ScotCHEM is a major new collaborative venture for 

the pooling and enhancement of resources for 
chemistry research in Scotland. It is the basis of many 
technological developments in a diversity of fields from 
medicine to the energy industry. Chemistry also 
underpins many other sciences. There are strong and 
fruitful interactions at the interfaces with physics, and 
with the rapidly developing fields of biology and 
biomedicine.  However, the task of remaining 
competitive, both within the UK and globally, presents 
increasing challenges. The complex nature of modern 
research has led to the most successful teams being 
concentrated in larger, often interdisciplinary, units 
supported by the necessary sophisticated facilities. 

University of 
Glasgow, Materials 
Engineering Group 

Metals - 
properties, 
process design 

Research into advanced composite materials is of 
increasing relevance with environmental and 
economical issues driving the demand for lighter, 
stronger and more cost-effective engineering 
materials.  Work is being carried out within the group 
looking at optimisation of manufacture processes and 
material modelling and characterisation. 

Edinburgh 
University - Centre 
for Materials 
Science and 
Engineering 

Electronics - 
material 
properties 

The School of Engineering and Electronics has set up 
an institute for materials research. The Institute for 
Materials and Processes is one of five new research 
institutes set up by the School of Engineering and 
Electronics. This institute brings together CMSE 
members working in engineering. Expertise lies in 
surface and interfacial properties of materials, 
especially at the boundary between mechanical and 
chemical/biological phenomena. 

Robert Gordon 
University 

Material 
properties/ 
process 
improvement 

The Environmental Technology Group, led by Prof. Pat 
Pollard, delivers expertise in renewable energy, 
integration of renewable energy-based power plants 
into electrical systems, advanced water and air 
treatment technology, environmental sensing and 
environmental catalysis. 
The Energy Group, led by Prof. Babs Oyeneyin, works 
on issues related to the oil industry, hydrogen 
production and more fundamental aspects, such as 
membrane technology, fluid mechanics and condition 
monitoring.  
The Materials & Bioengineering Group, led by Prof. 
Bob Bradley, specialises in adsorption, porosity, 
surface science and biomaterials.  
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Who 

Relevant 
materials/ 
sectors and 
overall theme Further details 

Edinburgh 
University- Institute 
for Materials and 
Processes 

Various - process 
improvement/ 
optimisation 

The Institute for Materials and Processes joins 
researchers from materials science, materials 
synthesis and processing, and manufacturing 
optimisation. The objectives of the institute are to carry 
out world-class research on the design, synthesis, 
processing, properties and applications of materials, to 
develop relevant research tools, and to provide high 
quality training in research for both postgraduate 
students and postdoctoral researchers.  

University of 
Strathclyde 

Process 
improvement/ re-
use and recycling 

This research group are researching tools and 
processes to help industry realise its potential. They're 
focused on product design (designing a new 
generation of products with end-of-life processing in 
mind) and process design (trying to enhance the 
productivity of remanufacturing 
business).Remanufacture would permit UK 
manufactures to respond to competitive, environmental 
and legislative pressures by enabling them to meet 
pressing EU waste legislation and produce high-
quality, lower cost products. It is most applicable to 
complex electromechanical products that, when 
recovered, add high value relative to their original cost 
and market value 

University of 
Strathclyde - 
DMEM 

Process and 
material design 

DMEM is an innovative department aiming to offer 
broad-based education and research of relevance to 
meet industrial and commercial needs.  There 
research focuses on making organisations perform 
better through product, process and business 
development. Expertise of the group range from 
creative and engineering design, through 
manufacturing and supply to the management of the 
entire value chain. 
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Who 

Relevant 
materials/ 
sectors and 
overall theme Further details 

Aberdeen 
University, 
Department of 
Forestry Timber 

Carry out a wide range of research from the effects of 
climate change on pests and diseases of forest trees, 
silvicultural research into transformations of even 
aged, even sized stands into irregular structures, to 
social and economic issues of forestry.  Current 
research is as follows: 
  
Genetic heritability of stem and wood properties of 
Sitka spruce (without doubt the most important species 
in commercial forestry in Scotland and will continue to 
be for a long time if not indefinitely) 
Modelling of wood properties of Scots pine (issue here 
is that Scots pine is increasingly used due to it being 
native) 
Determining the effects of no thinning on compression 
wood development in pine and spruce (key issue here 
is that a future winder and wetter Scottish climate may 
affect important properties of timber relating to timber 
strength). 
Wood properties of Sitka spruce grown from high 
density natural regeneration (a key issue if we are 
going to replace planting with silvicultural systems 
involving natural regeneration). 
  
Other smaller scale studies are in areas such as 
acoustic wave technologies in determining wood 
properties. 

 
 
With the new Zero Waste Plan for Scotland launched earlier this year there is a drive for businesses 
in Scotland to move up the waste hierarchy from disposing of materials in landfill to investigating ways 
to eliminate these materials from the waste stream completely, investigating ways to reduce the 
amount of material used and to maximise the amount of material which can be recovered and re-
used. This allows for a reduction in the amount of waste going to landfill.  
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Figure 10 Shift in focus of waste policy in Scotland 

 
 
 

  

 
 
Utilising the waste hierarchy we can investigate how this relates to the current research and 
development in carried out in Scotland. Figure 11 below illustrates a cross section of some of the 
research projects that are currently being carried out (described in the table above). It is noted that 
although obviously this is not a comprehensive list of every research project being carried out it 
indicates that a lot of current research is focusing on the higher end of the waste hierarchy. Many 
research bodies are focused on a specific material or group of materials. The few research groups/ 
projects which tend to look at several materials are those which are directly involved in looking at an 
industrial process and how to make it more efficient.  
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Figure 11 Focus of selected research groups in Scotland 
 

  

 
Overall we are able to see there is broad range of different research activities going on currently in 
Scotland ranging from focused research products on single materials to wide ranging projects looking 
at whole industrial process and how to make them more efficient. Other strands of research are 
looking at improving materials so they meet the demands of the market (e.g. timber products) or so 
that less of the resource can be used. It is clear that strong links are required between the research 
organisations and the businesses to make sure they both understand the needs of one another and 
the drivers. Such links are already established and being promoted through programmes such as the 
Knowledge Transfer Programme (KTP). 
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8 Key findings 

 

8.1 Conclusions and interpretation 

This research has identified a number of resources key to business. Further research identified 
sectors that are reliant on the resources.  The research has shown that the recent economic downturn 
will in the short term reduce the demand and supply of a number of resources, for example 
aggregates. However in the medium and long term the overall trend is one of increasing demand for 
resources, as a result of factors which include population growth and increasing economic 
development worldwide. It is against this background that business needs to plan for the future and 
consider how to secure supplies, reduce use or reliance on particular resources or look at potential 
alternatives. 
 
This work has identified a number of points for consideration regarding business risks. The remainder 
of this section is ordered to highlight key issues, resource risks, key findings for business and key 
findings for government. 
 
Key issues 
 

 Many resources are critical to the functioning of the Scottish economy, biological resources 
are primary products from Scotland are used throughout the supply chain of a number of 
other industries such as food and drink and construction. 

 Scarcity of certain resources particularly rare earth elements and other metals has the 
potential to substantially reduce opportunities for low and zero carbon growth. 

 The future resource risk for phosphorus which has to be imported is of particular concern to 
the Scottish economy because of its importance to the agricultural sector.   

 Many resources are globally traded commodities and impacts outside of Scotland will have 
significant knock on impacts on Scotland. 

 Many nations such as China, Japan and the US are already taking action to secure their 
access to raw materials, and therefore to remain competitive it is recommended the Scotland 
develops its own response. 

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

 Increasing demand in response to changing consumer tastes will impact on availability of 
resources. 

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

 Lead times for development and exploitation of new resources such as new mining operations 
may exacerbate short term scarcity. 

 
Resource risks 
 
Resource risks for biological and mineral resources arise through different pressures we therefore 
separate these out below. 
 
Mineral resources 
 

 Resource supply for many minerals is currently dominated by specific countries, for example 
Rare Earths from China. In some instances known reserves are mainly limited to these 
countries, or wider reserves are not currently viable to exploit. 

 In some cases countries are restricting exports.  Rather than export the raw material, their 
preference is either: a) to export finished goods incorporating the material thus realising a 
higher market value than the resource alone or b) retaining the material for use at home for 
example, in the process of greening their own economy.  Yet other countries are importing 
and stockpiling material to secure their own supply into the future. 
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 The lead in time for developing a new mine to exploit a reserve is as much as several years. 
To ensure supply is available for the market when it is required it would be beneficial if action 
could be taken in advance of traditional market signals, to reduce potential time lags. 

 Higher market prices could mean that other reserves become economically exploitable.  
However, it is a double edged sword.  If prices for some reason fall, then not only will there be 
pressure to not develop new mines but those that do exist risk being mothballed e.g. as has 
occurred for aggregates. This potential for price volatility could discourage investors. 

 It would be helpful to investors if future forecasts are as accurate as possible to provide the 
required confidence levels for potential investors and development companies regarding the 
need for specific resources.   

 For business to act they will require accurate forecasts, based on robust evidence to allow 
future projections of resource use to made with confidence. 

 Future mining activities are likely to be focused on areas previously considered difficult for 
exploitation. This could result in increased costs of extraction, for example energy / 
infrastructure requirements, resulting in resource price increases charged to business making 
use of the resource.  

 The increased energy use for extraction increases the global warming impact of obtaining    
these resources. As a result there is likely to be stricter controls through regulation or carbon 
pricing mechanisms. It has been arguing these controls will have a greater impact on supply, 
rather than physical availability.  

 For some resources Scotland and the UK have resources that could be exploited if prices 
move higher e.g. tin, however for others Scotland and the UK will invariably be reliant on 
imports e.g. rare earths. 

 Some metals are by-products of mining other primary metals; therefore the supply of one will 
affect the other.  For example Indium ore is coincident with Zinc ores and therefore the supply 
of indium is dependent upon the demand for zinc. It is important business is aware and 
understands these interactions, as it will potentially add an additional complexity to 
understanding the future resource supply risks. 

 Remaining reserves of a particular resource may be of varying quality, and may not be 
suitable or offer the same level of performance as those exploited currently. Further 
processing may be required to ensure it is of an applicable quality for the intended use. 

 The availability of resources will also be influenced by overall demand increases. The 
economies of countries such as China and India are developing at rapid rates, and increasing 
the global demand for resources.  Such demand looks likely to be sustained with the growing 
global population. Price increases seem inevitable.  The implication of this for business can 
be demonstrated through recent reports relating to the theft of copper from train lines, due to 
its increasing value. Network Rail has estimated this could cost £20 million a year if left 
unchecked

176
. 

 Future demand will also be influenced by consumer choices and government policy with 
regards future technology.  For example car manufacturers are promoting different variations 
of electric cars, which will be on sale shortly

177
. Such vehicles will require different materials in 

different amounts to those built today. 

 Scotland is not the only country looking towards a greener economy for which it is promoting 
a low carbon future in response to climate change – the demand and competition for 
resources for these goals is global. 

 Availability of alternatives, however there is often a balance to be struck with alternatives – do 
they offer the same performance, will a shift to alternatives result in a strain being put on the 
supply of these at some point in time? This will need to be considered as technology and 
processes develop in the future.  Arguably greater coordination of resource needs at the 
national level would help with planning for possible future scenarios. 
 

 Regulatory controls may restrict access to resources, for example if they are located in 
National Parks. This is especially pertinent as emerging economies develop and impose 
tighter environment regulation to tackle problems with increased pollution. In addition the view 

                                                      
176

 www.guardian.co.uk/uk/2010/sep/28/railway-crackdown-copper-theft 
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 www.bbc.co.uk/news/business-11451034 
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held by some sectors that regulation is overly costly and restrictive, may impede investment in 
establishing new quarries or mines. 

 As availability of resources becomes constrained through increased demand and the 
pressures highlighted above, recycling will become increasingly important. End of life goods 
provide a potentially valuable source of resources that would otherwise need to be sourced 
from elsewhere. Take for example lead acid batteries, high recycling rates and recovery 
techniques mean lead is not lost, but recovered for re-use.  

 It is important that recycling and recovery of resources is considered at an early stage. 
Potential new waste streams need to be identified and an assessment of their potential for 
recycling and recovery made.  

 At present the WEEE Directive focuses on high volume materials for recycling, recovery, and 
re-use. It does not necessarily focus on the high value resources of the future. This focus will 
need to shift and be supported by appropriate Government policy. 

 The price of resources is only likely to increase in the future as resource come under 
increasing pressure.  

 Products designed with recovery in mind, promoting re-use and recycling opportunities are 
likely to be increasingly significant. 

 
Biological resources 
 

 There is a very clear need for sustainable stock management to ensure resources are able to 
replenish themselves and thus remain available into the future. Businesses need to 
understand this and embed these principles within their operations, purchases or products as 
applicable. 

 Climate change is going to have a significant impact on biological resources; it will affect both 
resource availability and prices. Some species will be more vulnerable to climate change and 
extreme weather events which could increase the frequency of crop failure and stock 
collapse.  

 For biological resources, for example palm oil or timber, a key business risk is related to 
reputation and the commitments businesses make as part of their corporate social 
responsibility strategies. If businesses do not address these issues correctly, in the views of 
consumers and other stakeholders, then they risk losing custom as consumers switch to other 
providers, which will ultimately impact on their bottom line. 

  At present the availability of palm oil is not considered as a business risk. Palm oil is used 
across an increasing number of sectors,  for example it is traditionally used in a wide variety 
of foods and cosmetics, but competition from other end uses, for example biofuels, is 
increasing. This could pose future availability issues, particularly for certified sustainable palm 
oil, thus having an impact on prices. 

 It is possible to argue that more could just be grown, however this cannot be done indefinitely, 
and increasing palm oil production will be at the expense of other land uses, for example bio-
diversity or another type of crop. The amount of land available is finite, and a balance needs 
to be struck. 

 This research has shown that there is an increasing expectation for supply chain 
transparency.  Those business that are able to demonstrate transparency will be best placed 
to take advantage what other businesses and consumers expect. The risk for those that 
cannot is the potential loss of customers or access to markets, which will affect sales and 
ultimately profit. 

 There is an increasing shift for the requirements for biological resources to be from 
sustainable sources for example, from those purchasing final products. Government can play 
a role here to support sustainable resource management, by making use of existing green 
public procurement requirements.  Requirements already exist for a number of products 
including sustainable timber.  In order for businesses to access these markets they need to 
be able to demonstrate their timber is from sustainable sources and meets the required 
standards. 
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Key findings for business 
 

 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.  

 Businesses need to consider whether the certification or accreditation schemes for resources 
are appropriate and clearly demonstrate the criteria or standards expected. Otherwise 
reputation and sales may be adversely affected. 

 Scottish manufacturing do not seem particularly aware of the issues surrounding future 
resources availability other then rising prices, highlighting the need for awareness raising 
amongst the business community. 

 One exception to this is the fishing and forestry sectors which are among the few primary 
resources produced in Scotland. These sectors are carrying out significant levels of research 
and innovation to try and improve yields and make the products more favourable/ suitable for 
future years. 

 The level by which different industry sectors will be impact depend on the quantity of 
resources they use and the potential for development of alternatives which could begin to 
have impacts on the value and significance of those sectors to the Scottish economy.  

 Scottish research is focusing on the higher end of the waste hierarchy in line with the 
aspirations of the new Zero Waste Plan. 

 There is a clear lack of Scottish data on business use and vulnerability to specific resources 
suggesting the need for further research in this area specifically focusing on engagement with 
the business community.  

 There is a need for Scottish business to insulate themselves from future supply risks by 
investigating the potential of alternative materials, securing long -term supply contracts, 
improving resource efficiency, and exploring recovery of resources at end of life.  

 Despite the risks with future supply of a number of resources there are opportunities for 
Scottish businesses to exploit- especially surrounding developing alternatives and recovery of 
critical materials at the end of life or from waste streams.  

Key findings for government 
 

 There is an opportunity for the Scottish government to take a more strategic approach to 
resource use. 

 There is real urgency to dealing with the threat of resource scarcity to the Scottish economy; 
by the time resource scarcity becomes more apparent it may already be too late to mitigate 
impacts in Scotland. 

 Business failure to recognise and respond to resource scarcity issues presents a challenge to 
Scottish aspirations for sustainable economic growth. 

 Plans for renewable energy supplies in Scotland are potentially threatened by resource 
scarcity. 

 Plans for low and zero carbon economic growth may be significantly curtailed by increasing 
resource scarcity and current plans do not reflect this risk. 

 For the resources dealt with by this project, policy areas that may be impacted include the 
move towards a green economy, through the promotion of low carbon technology and food 
security in particular.  

 Government can also support business by conducting research and engaging with business 
on the factors affecting scarcity of supply.  

 Opportunities to support Scottish businesses by providing the right framework and regulatory 
structures to address resource risks need to be considered in the near future. 

 There is arguably an opportunity for greater co-ordination of resource needs at a UK and 
European level. All countries will start to consider future resource risks in more detail. A 
consolidated view of what different countries will potentially require will enable better planning 
in order for business and Government to address these resource risks effectively. 
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Annex A: Prioritisation Methodology 

 

Annex B: Prioritisation Matrix 
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Annex G: Case Studies 

- Tarmac 

- Toyota 

- Palm oil 

- Lucite 

 

 

 

 


