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Abstract 

Given the historical sensitivity of agriculture to climate, the uncertainty which exists 
and the economic and social importance of this sector, there is a strong need to 
improve our understanding of climate change impacts and the adaptability of the agri-
food sector to these changes. Any impact of climate change on the environmental, 
economic or social aspect of a consumption or production activity will influence the 
impacts created by business. Developing a better understanding of this 
interconnectedness therefore becomes paramount.  This paper explores how different 
actors along the food supply chain conceptualise climate change in the UK and what 
changes (both technology and behaviour oriented) are envisaged by the various actors 
in food and farming and the supply chain. 
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Introduction 

In the coming decades the agricultural sector faces many challenges stemming from 

growing global populations, land degradation, and loss of cropland to urbanisation. 

Although food production has been able to keep pace with population growth on the 

global scale, there are serious regional deficits, and poverty related nutritional 

deficiencies affecting nearly a billion people globally. Climate change is one factor 

that could affect food production and availability in many parts of the world, 

particularly those most prone to drought and famine.  

The science behind climate change, although complex and evolving, rests on three 

basic principles. First, concentrations of carbon dioxide and other Green House Gases 

(GHGs) have increased an average of about 30 percent above pre-industrial 

concentrations. Second, temperatures at the Earth’s surface are warming and have 

shown a small, but significant, increase. Third, the build-up of GHGs and the rise in 

surface temperature are due in part to human activities that release carbon dioxide and 

other GHGs previously stored in the earth. These activities are primarily in the form 

of burning fossil fuels for energy production, manufacturing, transportation, and other 

uses, adding to an increase in GHG concentrations above what might otherwise occur 

naturally. About 82 percent of all man-made GHG emissions are in the form of the 

carbon dioxide that is created by burning fuels to generate electricity and power 

vehicles. The remaining GHGs include nitrous oxide, methane, and other fluorinated 

gases (e.g., hydrofluorocarbons HFC, Perfluorocarbons PFC and sulfur hexafluoride) 

produced by agriculture, wastes, and industrial processes. 

The global consequences of climate change, some of which we are already 

witnessing, threaten to both disrupt natural ecosystem functions and jeopardise the 

natural capital that provides the economy’s resource base. Climate change will have a 

significant effect (either positive or negative) on most businesses, even if they are not 

directly affected by environmental factors. Businesses may be indirectly affected in 

their supply chain, transportation, or their consumer market. It is important that 

businesses realise the need to plan for climate change and that they have the resources 

and knowledge to do so and access to the relevant information. Organisations, such as 
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the United Kingdom Climate Impact Programme were set up in order to fulfil this 

function and are currently working with a number of business stakeholders. 

The UK Government is signatory to the Kyoto Protocol and committed to reducing 

carbon dioxide emissions by 12.5% by 2008-2012 relative to 1990. In addition the UK 

Government has set a higher domestic goal of reducing emissions by 20% by 2010. 

The food and drink manufacturing industry plays a leading role in the UK economy. 

Over the last decade it has been the largest manufacturing sector with sales currently 

of £66bn; in 2004 UK food and drink exports totalled nearly £9.7bn. The industry 

employs approximately 0.5 million people directly, 3.4 million when taking into 

account the whole food chain and ancillary industries. The industry uses energy 

totalling some 44.8 TWh making it the second largest in the industrial sector in terms 

of energy usage accounting for 11.3% of industrial energy consumption (UK Trade 

and Investment, 2006). 

The food and drinks sector use 14% of the energy consumed by UK business and 

reducing associated carbon dioxide emissions from the sector is a key objective of the 

Food Industry Sustainability Strategy.  

At the outset it is important to recognise how significant energy use is within the food 

sector. Too often the energy and climate change impacts of the food sector have been 

minimised by concentrating analysis upon particular activities in the food chain (for 

example, production). Two recent studies, however, highlight that once the food 

system is analysed as a whole, by focusing on consumption, then the food industry 

emerges as a major user of energy and contributor to climate change. 

 
According to the analysis of environmental impact by final consumption category 

carried out for the EIPRO project (Tukker et al 2006.), consumption and production of 

food, drink tobacco (and drugs) in the European Union (EU) account for: 

31% of Europe’s global warming & acidification impacts 

60% of its eutrophication1 impacts 

27% of its photochemical ozone creation potential2

                                                 
1 Eutrophication is the process of nutrient enrichment in the water environment. See glossary for further 
information 
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22% of its abiotic resource depletion and 19% of its total expenditure 

 

Similarly, in a recent report from the Carbon Trust (2006) carbon emissions in the UK 

were linked to consumption activities (see Figure 1 below) and food and catering 

emerge as the third most significant element. 

 
Figure 1 shows that much of the carbon in food and catering is embodied in the 

product rather than in the act of consumption itself. A key question, therefore, is what 

are the activities within the food system that create such embodied energy within the 

product? In order to answer this question our analysis, based on an understanding of 

the way in which the food system operates, is crucial.  

 

The importance of undertaking analysis of foods and linking them to their food chains 

has been emphasised by Foster et al (2006). In a review for DEFRA of the 

environmental impacts of food consumption, they make it clear that there is a dearth 

of data.  

 

“[Our] review of the evidence has made it clear that environmental impacts arising 

across the entire life-cycle (including consumer activities and waste disposal) have 

been studied in detail for very few basic foods and even fewer processed foods. The 

bulk of the research that has been carried out has focused on primary production, 

sometimes extended to cover processing.” 

 

They add: 

“few studies cover the entire ‘farm to fork’ life cycle; there is a strong leaning to the 

‘farm’ end, with a preponderance of analyses of the environmental impacts of 

agricultural production, ending at the farm gate.” 

 
 
 
 
 
 
 

                                                                                                                                            
2 Photochemical ozone creation potential is a measure of emissions from a system of substances that 
contribute to the formation of low-level atmospheric ozone and hence to poor air quality 
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Figure 1 Emissions by consumer need 
 

 
 
Source: Carbon Trust (2006)  
 

 
 
Scope, aims and objectives 

There are various national and international organisations carrying out research on 

climate change issues, for example the Tyndall research centre focuses on issues like 

informing international climate policy; researching on pathways to global de-

carbonisation; identifying the limits and thresholds in adaptation that affect resilience 

to climate change and how can shorelines be managed for the third millennium etc. 

however not much work has been focussed at the sectoral level especially the agri-

food sector  

 

Given the historical sensitivity of the agricultural to climate, the uncertainty which 

exists and the economic and social importance of this sector, there is a strong need to 

improve our understanding of climate change impacts and the adaptability of the agri-

food sector to these changes. Any impact of climate change on the environmental, 
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economic or social aspect of a consumption or production activity will influence the 

impacts created by business.  

 
Research shows that among the general public, few people understand what is actually 

causing climate change (Foster et al, 2006). Barely half of the population think they 

will be directly affected. Climate change was ranked bottom of a list of key challenges 

facing the UK in a recent survey. The first and most important thing is to change the 

way people think about climate change. Then we can try to change their behaviour. 

Most people in the UK think that climate change: 

• is confusing  

• they can’t see how it relates to them; 

• won’t affect them personally; 

• is a problem for the future, not now; and 

• can’t be affected by their individual actions, because the problem is so big. 

 

Another aspect of focus could be on what needs to change in the thinking of those 

within business (and also in public sector management as key business customers and 

stakeholders) to allow for progress towards mitigation or adaptation strategies, thus 

bringing to fore another key theme- Responsible management thinking.  

 
According to a report prepared by Sarah Thomson of the In House Policy Consultancy 

(IHPC, 2003) to inform the development of Defra’s policy on adaptation to climate 

change in the UK. The study reaffirms the strategic priorities identified in the Climate 

Change Programme. Climate change presents major challenges in the areas of 

management of agriculture, wildlife and forestry and raising awareness, (particularly 

among land managers and in the food and drink industry) among other areas. 

 

The objective of the research is to determine how the different actors along the chain 

as well as public, private and regulatory bodies conceptualise  climate change and 

who along the food supply chain is first to recognise climate change. The research 

aims to seek answers on whether Climate change is a matter of making energy 

efficient choices or participating in a trading scheme etc and finally what changes 

(both technology and behaviour oriented) are envisaged by the various actors in food 

and farming and the supply chain. 
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Methodology 

Our earlier studies (Smith et al, 2003; Thankappan et al 2004) indicate that private 

interest groups (particularly retailers) are increasingly playing a major role in 

(re)shaping the UK food policy. A complex model is emerging as a response to the 

(post BSE) food regulation pressures in ways which safeguard the broader macro-

economic and political concepts of the European Internal Market (EIM) and 

increasingly integrated exchange of food goods within and beyond Europe, while also 

simultaneously enunciating new standardised and ‘non-competitive’ controls in the 

name of the European consumer and public interest.  

Based on this model, we worked on an assumption that businesses, are taking active 

steps in diffusing ideas and issues of Climate Change along the food supply chain. 

The research involved a broad assessment of the secondary material (for example 

sustainability reports, websites, annual reports etc) published by UK-wide, key 

organisations belonging to regulatory/public, private interests and consumer/social 

interest groups closely associated with food and consumer issues. Table 1 below lists 

the various actors who were targeted in this study. 

 

 As the aim of the research was to analyse to what extent the various actors targeted in 

this study recognise climate change issues and what actions are envisaged by these 

actors and other relevant bodies. Weightings were given to each answer for example 

recognition of climate change issues were weighted as follows:  

 

No recognition – 0 

Limited /indirect recognition – 1 

Recognition but with limitations -3 

High recognition - 4 

 

The weightings enabled an easy and relative comparison of the responses across and 

within the categories.   
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Table 1 List of various actors targeted in the research 

Sector Actors 
National Consumer Council (NCC) 
DG Sanco 

 
Consumer Organisation 

The European Consumer’s Organisation 
(BEUC) 
Soil Association 
National Farmers’ Union 

 
 
Farming Organisations Committee of Professional Agricultural 

Organisations in the European Union 
(COPA) 
                          and 
 
General Confederation of Agricultural Co-
operatives in the European Union 
(COGECA) 
Heinz 
Northern Foods 
Kraft Foods 

Food Manufacturers 

Unilever 
Musgrave 
Co-op 
Somerfields 
Morrisons 
Iceland 
Marks & Spencer 
ASDA 
Sainsburys 

Food Retailers 

Tesco 
Department for Environment, Food and 
Rural Affairs (DEFRA) 
DG Agriculture 
DG Environment 

Policy making bodies 

DG Enterprise 
Regulatory bodies European Food Safety Authority (EFSA) 
 Food Standards Agency (FSA) 
 European Environment Agency (EEA) 
 Environment Agency (EA) 
 

 
Tackling Climate change- whose responsibility? 
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Climate change is widely accepted as a fact, requiring significant reductions in 

greenhouse gas emissions over coming decades; someone therefore must step up and 

take responsibility for protecting the earth from this fundamental threat. Climate 

change is a difficult issue because, so far, it feels so distant that individuals lack the 

sense of threat needed to take direct action. Furthermore, the investment cycles of the 

market are too short-term to automatically take global warming into account. There is 

clear direction from Europe to set ambitious and realistic targets for tackling climate 

change. The EU Energy Efficiency Action Plan published in October last year and the 

European Commission’s recent Strategic Energy Review (January 2007) highlight a 

number of priorities which are closely aligned with the Executive's policies for 

tackling climate change. These propose, 

• Setting targets to reduce greenhouse gas emissions by 30% by 2020; and  

• Improving energy efficiency by 20% by 2020. 

In the UK we are already seeing a political consensus emerge, with all major political 

parties placing climate change at the heart of the policy agenda. Under the Kyoto, 

Protocol, UK is legally bound to a 12.5% reduction in these gases by 2008-12.  The 

draft Climate Change Bill, which is designed to move the UK towards a low-carbon 

economy and aims to cut carbon dioxide (CO2) emissions by 60% before 2050. The 

draft bill puts the UK ahead of Europe on the emissions timetable, proposing a 26-

32% cut in CO2 by 2020, compared to the European Commission’s 20% aim. 
 

In the UK there are plans to extend emissions trading beyond the companies that pass 

the threshold for the EU Emissions Trading Scheme and to launch a compulsory 

domestic scheme for energy users with electricity bills exceeding £15K a year, which 

would cover organisations as diverse as Tesco and the BBC (Howard and Bristow, 

2006). It is clear that a significant proportion of the existing policy framework focuses 

on regulation of the business sector.  

 

There are plenty such reasons for business to act to reduce their carbon footprints, 

regardless of whether or not it is, in moral terms, the right thing for them to do. Even 

at a basic level, reducing emissions, particularly through energy efficiency, can result 

in significant cost savings.  
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Many businesses are finding that efforts to manage climate change can save money, 

increase revenues, enhance their brand and boost productivity. Some of the benefits 

that companies have accrued from addressing the issues surrounding climate change 

are for example: 

(i) Reduced Operating Costs  

(ii) Increased Market Share 

(iii) New Revenue Sources  

(iv) Improved Cost-to-Growth Ratios  

(v) Improved Productivity and Quality 

(vi) Enhanced Brand  

(vii) Mitigation of Future Regulatory Impacts  

Climate change is addressed in or through a number of regulations, legislation, 

treaties and voluntary programs. Many businesses though have reduced their energy 

consumption and pollution in a variety of ways. Key climate program elements 

include: 

 
(i) Improving Energy Efficiency  

(ii) Limiting Transportation  

(iii)Purchasing Renewable Energy  

(iv) Trading Emissions 

(v) Offsetting Carbon Emissions  

(vi) Measuring and Reporting GHG emissions  

 

As regards consumers, there are encouraging signs that customers are willing to exert 

their power through what they choose to consume, however, the Climate Group’s 

research has shown that there are still major barriers keeping individuals from doing 

more. These, range from lack of awareness about the problem to a feeling of 

powerlessness, perceived inconvenience around possible actions, wanting clearly to 

see that governments, businesses and other individuals are also doing their bit, and 

reluctance to pay extra for climate-friendly options.  

 

How visible is the issue of Climate change in the food supply chain? 
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In this research, as explained in the methodology we looked at the various materials 

(for example sustainability reports, websites, annual reports etc) published by UK-

wide, key organisations belonging to regulatory/public, private interests and 

consumer/social interest groups closely associated with food and consumer issues. 

The aim of the research was to analyse to what extent the various actors targeted in 

this study recognise climate change issues and what actions are envisaged by these 

actors and other relevant bodies. Table 2 below summarises the extent of recognition 

and actions that are being considered or taken by the actors in the food supply chain. 

 

It is evident from the findings that the policy and regulatory bodies have a certain 

degree of recognition (as compared to food retailers and manufacturers); though these 

bodies do not have clear detailed plans on tackling the issue, information is passed 

down the supply chain more effectively compared to other actors within the food 

supply chain. 

 

Table 2 Extent of recognition and actions that are being considered/taken by the 
actors in the food supply chain 
Actors Recognition 

of Climate 
change (%) 

Information 
on  
Emissions 
(%) 

Aspirations 
to tackle the 
problem 
(%) 

Actions 
related to 
environment 
(%) 

Detailed 
plans 
(%) 

Looking up 
to 
Consumers 
(%) 

Looking 
down to 
producers 
(%) 

Consumer 
organisations 

33 25 25 33 0 33 33 

Farming 
Organisations 

33 0 25 0 0 0 33 

Food 
Manufacturers 

56 50 25 44 38 6 0 

Food Retailers 64 57 20 30 59 27 9 
Regulatory 
bodies 

50 37 25 50 0 0 50 

Policy making 
bodies 

50 31 44 50 44 25 50 

 

The findings indicate that, while a small number of climate-aware retailers already 

show high level of awareness and disseminate this along the supply chain, there is a 

much larger group for whom the process is yet to begin. 

 

The findings thus reiterate our earlier findings that private interest groups (particularly 

retailers) are increasingly playing a major role in (re)shaping the UK food policy.  

Nevertheless, there are consensus on issues of common interest, and there is a more 

flexible and participatory relationship between the private interest, policy and 
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regulatory interest and consumer and social interest groups. The latter indicates that 

this is an amalgamation of a state-private sector model of food regulation; where there 

is a specific response from public and private sectors to the various pressures on food 

regulation (for example see Smith et al., 2004).  

 

The emerging model of food regulation has begun to lay a foundation for a more, all-

inclusive and business-led regulatory system based on appeasing consumer and 

private sector apprehensions. The new and distinctive stimuli for this have arisen 

partly due to the more exigent and intricate risk environment And it appears (in the 

context of the UK at least) as though this trend will be maintained by, the interaction 

of a larger number of actors and policy networks, which, in turn, makes the evolution 

process more complex and potentially contingent. 

 

 Retailers, in the name of the consumer and public interest, are more influential, in 

food policy-making in the UK, partly as a result of their knowledge of and authority 

over the constructions of the consumer interest.  As one consumer interest 

organisation stated: “both legislators and consumers, are pushing (policy making), 

certainly from the consumer point of view.”  

 

The Moving Goal Posts 

Following a series of high profile pollution disasters during the 1980’s, there was a 

upsurge in Environmental Management Systems (EMS) reflecting the pressures on 

business, together with the realisation that the presence of a functioning EMS might 

be a mitigating factor should a company find itself in breach of environmental norms. 

Both the reporting and EMS developments remained voluntary, with increased 

momentum in the early 1990’s, especially in Europe. Environmental reporting was 

especially successful in Europe, which continues to lead the world in both the quantity 

and quality of reports. Companies with an environmental management system 

discovered the “low-hanging fruit” of identifiable reductions in waste management, 

energy and water costs and the message passed on. In an era of self regulation, 

governments encourage the voluntary aspect of such activities, seeing the prospect for 

progress without the need for confrontation. Some businesses therefore have 

embarked on programmes of emissions reporting out of a conviction of “doing the 

right thing”, under the banner of corporate citizenship. More often, however, risk 
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minimisation was the primary driver whether risks from actual and anticipated 

legislation, or those to corporate and brand reputations.  

 

As reporting has progressed (See Figure 2), businesses are now reporting which 

themselves have relatively insignificant direct environmental and social impacts, but 

much larger indirect ones. However, very few companies have chosen to produce 

reports in full compliance with its complete set of guidelines, choosing instead to 

follow their general direction. Businesses need to be involved in the climate-change 

debate. The issue cannot be simply left to governments or supranational bodies. But 

those of us who believe that climate change and the growth of CO2 emissions are the 

biggest intergenerational issue the world faces need to take positive action.  

 

There are businesses that have jumped on the eco-bandwagon without really 

changing. But businesses willing to engage do have the potential to make a real 

difference.  

 

Fig 2: Global Report Output by type 

 
Source: www.Corporate Register.com 

 

 

Conclusion 
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Political issues such as the international tensions over post-Kyoto emissions targets 

and the re-opening of the nuclear debate are likely to increase the intensity of 

exposure, driving consumer interest and turning passive awareness into passionate 

engagement. Regulations are already with us and more are on the horizon. These 

include ‘cap and trade’ schemes for carbon emissions and mechanisms to support 

renewable energy. The results, from potential increases in electricity prices to more 

renewable power generation projects, are likely to be fairly visible. 

 
Companies anticipating demand and legislation are already reviewing their operations 

and sourcing of materials and communicating a carbon responsible position. Such 

moves explicitly make the link to consumers’ actions, offering consumers choices 

without big compromises in lifestyle. Although the full effects of climate change may 

not be seen for some decades, unpredictable events such as droughts, hurricanes and 

flash floods are becoming more frequent and severe. Such weather is already linked to 

climate change by the press, reinforcing the reality of change. 

 

Across most countries and sectors, businesses are assessing their approach to non 

financial business issues. And the goalposts keep moving. At first, the issues were 

mainly environmental. Then the term “sustainable development” came to the fore, 

followed by corporate social responsibility and corporate governance, now it is 

Climate change that is setting the agenda.  

 

The Earth Summit in 1992 changed outlooks in several ways. Firstly, it spread the 

message that sustainable development should address not only environmental issues, 

but should seek equilibrium between the aspects of environment, social activity and 

the economy. Secondly, it became clear that command and control regulation could 

not address the many interconnecting balances and decisions needed on the path 

towards sustainability, and responsible companies, especially multinationals, could no 

longer use compliance as a universal shield against the expectations of civil society. 

And thirdly, it became clear that developing countries could not be expected to attain 

the living standards they desired, while implementing the checks and balances needed 

to prevent impending environmental and social disaster, by pulling on their own boot-

straps. These changes have profoundly changed the way companies address their 

responsibilities and indeed, how they define them. In turn, their public reports have 
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shown a marked change from the purely environmental to the current wave of 

sustainable development, corporate responsibility and emissions reporting. The 

change of emphasis is happening gradually, and the pendulum is still swinging hardly 

surprising when it takes so much longer to address new issues than it does to 

recognize and define them.  

 
 
Whereas the concept of sustainable development developed over a number of years 

and seemed firmly established, the new “Climate change” buzzword has emerged 

from the business community only over the recent years, therefore, under this rapidly 

changing climate, food businesses need to be and create more awareness of the 

climate-sensitivities. While a small number of climate-aware companies already show 

high level of awareness and disseminate this along the supply chain, there is a much 

larger group of actors for whom the process is yet to begin. There are various 

attributes to this trend, First, uncertainty about climate vulnerability, and about the 

costs and benefits of creating awareness are critical issues. The capacity to do so 

depends on business culture and strategy, resources, and on the market and regulatory 

context in which the business operates. Second, businesses are continually responding 

to new pressures to adapt from customers, suppliers and regulators. Creating 

awareness and/or disseminating the ideas on climate change will happen in the 

context of these other changes, as most moves are associated with costs. Third, most 

business see it as the responsibility of the government through its policies to 

disseminate issues regarding climate change through the UK Climate Impacts 

Programme (UKCIP).  

 

Business leaders need to do much more to incorporate environmental concerns into 

their thinking. Research by the Carbon Neutral Company found that almost 80% of 

the FTSE 100 companies have identified climate change as a business risk. Therefore 

more and more businesses need to include ‘tackling risk’ in their business strategy. 

 

A study by the Carbon Trust on the operational exposure to climate change, both in 

terms of direct greenhouse gas emissions, and broader areas of influence or exposure 

found that Food and Beverages along with the Airlines sector were found to have the 

highest intangible value at risk (10% of market value and Airlines at 50%). These 
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findings imply that Companies need to consider the implications of being seen to 

address climate change, as this impacts their reputation with consumers and corporate 

customers; with NGOs; with staff; with suppliers of finance; and with local, national 

and international public bodies, influencing anything from planning to access to 

natural resources. 

 

Consumers too can exert pressure. A report by the Co-operative Bank found that one-

third of UK consumers boycotted at least one product in 2005 for ethical reasons.  

Many people have no real way of knowing which changes to their daily lives would 

be most environmentally effective. In addition, the sheer scale of the issue can be 

disempowering. Concerted action from government, NGOs and business can solve 

this, the only issue is whether all actors in the chain, governments and businesses have 

the courage to act together to do what needs to be done.  
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