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LNN Food Feasibility Report 

Executive Summary 

Today at least 80% of the food that we purchase is manufactured or processed in some way, and 

ultra-processed foods have an increasing market share. Food manufacturing is the UK’s largest 

manufacturing sector, employing 400,000 people at 9,600 sites across the country. The sector grew 

massively over the course of the 20th century, increasing in scale and complexity and moving from a 

system of relatively localised small manufacturers to a globalised industry controlled by 

multinational corporations. Nonetheless, there are checks on the centralisation of food 

manufacturing, not least the desire from consumers for freshness and cultural specificity, which help 

keep the food industry more widely distributed than some other manufacturing sectors.  

The redistributed manufacturing (RDM) concept suggests that the future might hold at least a partial 

reversal of this historical trend towards centralisation, and that this could bring associated 

environmental and social benefits. Innovative developments in a variety of sectors around new 

technologies such as additive manufacturing (3D printing) are at the forefront of such claims. Little 

work has focused on what this would mean for the food sector, however. This paper therefore 

attempts to provide an initial scoping of RDM for food, the extent of concentration within food 

manufacturing, the potential drivers of RDM, and the outcomes that it might bring.  

Defining RDM 

RDM has been defined as having two key attributes – that manufacturing is of smaller scale, and that 

it takes place closer to the consumer. Applied to the current food manufacturing landscape, this 

could be interpreted in multiple ways. At the most extreme level, there is the potential for a shift 

towards food manufacturing taking place in the home, using new technologies such as 3D printing. 

Home breadmakers can be seen as a harbinger of this trend – either the mechanisation of everyday 

home cooking activities, analogous to the displacement of hand-washing of clothes by the washing 

machine; or the downscaling and ultimate displacement of mass manufacturing on production lines.  

At a step up in scale and a step away from the consumer in distance, the burgeoning artisan food 

sector is also an example of RDM. Middle class consumers with relatively high disposable income are 

prepared to pay a premium for ‘food with a story’ – ‘authentic’ quality food produced locally with a 

high level of manual labour. The growth of farmers markets and box schemes are a testament to this 

movement, as well as phenomena such as the growth of the artisan brewing sector. Much has been 

written about ‘alternative food networks’, and it is of interest to this project to explore why the 

products of such networks are so highly valued by some consumers and what the future of this 

sector might look like.  

Nonetheless, the home production and artisan food paradigms of RDM both challenge the 

conventional definition of manufacturing, that is, ‘to make (something) on a large scale using 

machinery’ – the former because it is by definition small-scale, and the latter because it is often 

relatively un-mechanised. RDM in food can be considered in two further ways that are more closely 
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aligned with conventional definitions of manufacturing. First is the idea that existing large 

manufacturing businesses might choose to split their operations into smaller units rather than 

following the current trend of centralisation. This might be driven by higher transport fuel prices for 

example. Finally the concept of onshoring, where manufacturing currently performed overseas is 

repatriated to the UK.  

Understanding RDM 

Examining a case study location is one way of making sense of these varied RDM concepts and their 

significance. The city of Oxford with its population of 155,000 people consumes an average of 

103,000 tonnes of food per year. Of this, 70-80% is processed, of which 35% is imported from 

overseas, 64% is regionally or nationally produced and perhaps 1% is local. This therefore tells us 

that at least in terms of location, the bulk of food is manufactured in the UK, but not necessarily 

close by. It is also known that for the UK as a whole 4% of businesses are responsible for 76% of 

turnover in the food manufacturing sector, so it is fair to assume that much of this manufacturing is 

being done at scale.  

The study of exemplar products reinforces this view. The manufacturing of bread, for instance, is 

dominated by three key firms that between them control 80% of the volume of production. 

Nonetheless, each of these businesses has multiple manufacturing sites, so bread can be thought of 

as regionally rather than nationally manufactured. Part of the reason for this regional distribution is 

the importance of freshness and the relatively high cost of transporting the bulky finished product. 

The same is not true of flour milling, which is more centralised at fewer sites in the UK – since most 

flour is sold business-to-business, closeness to final consumers is not so critical, freshness is 

measured in months rather than days, and the product can be transported efficiently by tanker.  

RDM would look very different for different products. While there are already home bread-making 

machines on the market and local artisanal bakeries are gaining in market share, it is unlikely that 

flour milling would be performed at these smaller scales to any great extent. It is a low-margin bulk 

product, unlike bread, which has potential to be a premium product with higher margins making up 

for lost economies of scale. A number of key characteristics can be discerned for products that have 

a high suitability for localised artisan manufacturing. Further work could explore these in greater 

detail as well as attempt to more accurately measure the rate of growth in this local manufacturing 

sector.  

Drivers of RDM 

More generally across the four RDM paradigms, however, understanding RDM means understanding 

the key drivers of location and scale in food manufacturing businesses. The shift towards larger, 

more centralised manufacturing across the 20th century has been driven by economies of scale and 

the growth incentives that are a key part of the capitalist system of shareholder owned companies, 

as well as by clustering of facilities around geographical locations with competitive advantage in the 

agricultural production of primary ingredients. A movement back towards smaller scale 

manufacturing might be driven by increasing transport costs or by consumer demand for freshness, 

culturally distinctive or ‘authentic’ higher quality products.  
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Technological and social innovation can intervene to change the economic logic of particular scales – 

for example new internet technologies offer to cut out the middleman between small producers and 

customers, reducing the cost of local products and making them more competitive with mass 

production. Regulation and policy can play a similar role, for example by supporting smaller 

businesses with tax breaks. But policies can also operate against smaller actors, for example through 

subsidy regimes that benefit major businesses. Regulatory burdens such as environmental and 

labour laws are often more easily met by larger businesses.  

Does RDM have beneficial outcomes? 

There is a danger in assuming that smaller-scale, more localised manufacturing is intrinsically 

environmentally and socially preferable. In many cases, however, larger scale is associated with 

greater environmental efficiency in manufacturing – so an in-depth approach is needed in the future 

in order to evaluate the performance of manufacturing at different scales and locations. The initial 

review in this paper finds more significant indications of social and cultural benefit from 

redistributed food manufacturing, than of environmental benefit. There is also potential for 

economic benefit in reconsidering the location of manufacturing so that for example it provides 

employment domestically rather than abroad, and reduces import dependency. This may be 

especially beneficial in the global South. 

While there is potential for RDM to occur in the food sector, there would need to be policy 

incentives in place to overcome the powerful drivers of larger scale such that RDM could over time 

constitute a significant share of manufacturing. To justify such policies a clearer case would need to 

be made for the societal benefits of RDM, which currently are poorly substantiated. Ultimately the 

question of whether changing scale and location will improve the performance of food systems as 

measured through key indicators is context specific – for some products and for some objectives, 

smaller scale will be an asset, while for other products and other objectives, a larger scale will be 

better. Which scale is preferable will depend on which outcomes we as a society choose to value 

most – thus RDM is as much a political question as a technical one.  

Key questions for future research 

The main purpose of this work is to generate research questions for future investigations. A full list is 

included in Section 9. Key questions however include: 

 How has the distribution of food manufacturing changed over time in the UK, both in terms 

of ownership and geography? 

 How will different future scenarios affect the distribution of food manufacturing – for 

example in a world with much higher transport fuel prices, or different international trade 

rules? 

 How well do the four preliminary categories of RDM proposed in this paper fulfil analytical 

needs? Can they be strengthened or improved upon? 

 What indicators are best used to measure the outcomes of different scales and locations in 

food manufacturing, and how can they be effectively measured? 

 How do drivers and outcomes of change differ across the four RDM types? 
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“We always need both freedom and order. We need the freedom of lots of small, autonomous units, 

and, at the same time, the orderliness of large-scale, possibly global, unity and co-ordination… What 

I wish to emphasise is the duality of the human requirement when it comes to the question of size: 

there is no single answer. For his different purposes man needs many different structures, both 

small ones and large ones, some exclusive and some comprehensive.” 

EF Schumacher – Small is Beautiful (1973) 

 

“Local-scale food systems are equally likely to be just or unjust, sustainable or unsustainable, secure 

or insecure. No matter what its scale, the outcomes produced by a food system are contextual…” 

Born & Purcell – Avoiding the Local Trap (2006) 
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1. Introduction 

This paper is the report of the LNN Food Feasibility Study, which, alongside the other Feasibility 

Studies in the project, has been tasked with developing a research agenda around the environmental 

and social considerations linked to the redistributed manufacturing (RDM) of food. The LNN project 

as a whole has a special focus on the implications of RDM for the Food-Energy-Water nexus at local 

level. Since other Feasibility Studies go into detail on the technical aspects of this nexus from the 

water and energy standpoints, this paper takes a broader view in order to situate these analyses 

within a meaningful context.  The paper first seeks to define RDM and describe the status of food 

manufacturing in the UK, before moving on to explore what RDM might look like for a specific 

geographical location and for specific food products. Key categories of drivers and outcomes of RDM 

in the food sector are proposed, and a set of future research questions are outlined. Case studies of 

real businesses and sectors are used as much as possible throughout to illustrate the points being 

made.  

The paper comes primarily from two disciplinary perspectives. First is a human geographical 

perspective. Geography has traditionally studied the links between people and places, and as such is 

well suited to uncovering novel insights concerning the changing location and scale of 

manufacturing. The sub-field of economic geography is devoted to studying issues such as the 

geographical agglomeration of businesses, consolidation, economies of scale and comparative 

advantage, whilst considering how localities interact with global economic transformations.1 Second 

is a food systems perspective. Food systems work aims to encompass the multiple complex 

interactions between different food-related activities, drivers and outcomes on a global scale, and 

has been especially concerned with conceptualising the links between food and global 

environmental change. Taking a food systems approach to the question of RDM makes clear that 

changing any one element in the complex system – such as changing the location and scale of 

manufacturing – could have impacts upon multiple other factors, both environmental and 

socioeconomic. Those impacts in themselves may then go onto influence other parts of the system. 

A food systems perspective therefore facilitates analysis of trade-offs and feedbacks between 

different aspects of a complex system.2 

At the core of the food system are food system activities, often thought of as a ‘food supply chain’, 

which represent the stages by which food reaches consumers, running from agricultural production 

through harvesting, processing, transport and logistics, retail, home and commercial cooking, 

consumption, and wastage. Each of these stages occurs more or less autonomously, performed by 

different sets of actors linked in complex ways, and governed by a range of forces including the 

regulatory and policy environment. Thus, given the focus on food manufacturing in this paper, it 

should be remembered that the logics of food manufacturing will depend heavily on other stages in 

the whole food supply chain, including but not limited to the activities of farmers, the quality and 

consistency of agricultural yields, the global market price for agricultural commodities, the behaviour 

                                                           
1
 Clark, G., Feldman, M., & Gertler, M. (2000). The Oxford handbook of economic geography. Oxford: Oxford 

University Press. 
2
 Eriksen, P.J. (2008) Conceptualizing food systems for global environmental change research. Global 

Environmental Change 18(1) pp234-245 
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and tactics of food retailers, the tastes and concerns of consumers, the national and European policy 

environment, and so on.  

 

Figure 1. GECAFS Food Systems diagram. http://www.gecafs.org/research/food_system.html  

 

  

http://www.gecafs.org/research/food_system.html
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2. Redistributed manufacturing 

“Technology, systems and strategies that change the economics and organisation of manufacturing, 

particularly with regard to location and scale.” EPSRC working definition of RDM3 

This paper explores RDM in the context of the food and drink sector. While RDM is a novel coinage, 

it has close affinities with ‘distributed’ and ‘decentralised’ manufacturing, concepts that all 

fundamentally revolve around changing the location and scale of manufacturing activities, such that 

manufacturing units are of greater number, are therefore relatively smaller, and are located closer 

to the consumer of the final product. Future-scanning analyses of RDM suggest that the massive, 

centralised production facilities that now dominate a highly globalised manufacturing sector may be 

replaced by a local network of agile manufacturers able to rapidly adapt their products to changing 

conditions and consumer demands. This kind of flexibility is one of the main attractions of RDM, 

raising the possibility of products uniquely customised for local demands, but still maintaining the 

efficiency advantages of modern manufacturing techniques. 3D-printing (‘additive manufacturing’) is 

one proposed example of such a technology in practice: every product emerging from the 

production process can be different from the one before, depending on the instructions sent to the 

machine. These instructions could be defined by the particular needs of a user, such as a dental 

implant made for a perfect fit based on personalised medical imaging. The WikiHouse concept is a 

further example – here open-source house designs can be downloaded from the internet, the parts 

cut locally from sheet timber using a CNC router, and then assembled by the user.4 Platforms such as 

WikiHouse promise to democratise design and manufacturing, and unite global knowledge and 

innovation with local communities and economies.  In a future ‘cloud production’ paradigm, 

companies may no longer sell products but rather sell the data required for the localised 

manufacture of products.   

The implications of such a movement could be far-reaching. In the report from the 2013 EPSRC-ESRC 

workshop on RDM, Pearson, Noble et al. describe an RDM world requiring new business models and 

training and marketing strategies, and implying greater personalisation of products. The EPSRC-

ESRC-funded project Future Makespaces in Redistributed Manufacturing imagines the potential for 

radical creativity and artisanship supported by new technologies. A range of factors are proposed as 

drivers of such a change, including new technologies, rising logistics costs, and changing global 

economies.5 The EPSRC themselves propose that there is a “drive towards smaller scale 

manufacturing caused by changes in transport and labour costs, the availability of materials and 

energy, the need for sustainability,6 the availability and cost of small-scale equipment, and access to 

information.”7 In the 2013 EPSRC-ESRC workshop on RDM, Pearson, Noble et al. suggest that these 

changes are, or will be, associated with “new advances in materials sciences, engineering, ‘smart’ 

                                                           
3
 Pearson & Noble (2013) EPSRC Workshop Report 7-8 November 2013 

https://www.epsrc.ac.uk/newsevents/pubs/re-distributed-manufacturing-workshop-report/ 
4
 http://www.wikihouse.cc/  

5
 Matt, D.T., Rauch, E. & Dallasega, P. (2015) Trends towards Distributed Manufacturing Systems and modern 

forms for their design. 9th CIRP Conference on Intelligent Computation in Manufacturing Engineering. Procedia 
CIRP 33 (2015 ) 185 – 190 
6
 Improved sustainability here seems to be presumed as an outcome of RDM – a contestable viewpoint 

7
 https://www.epsrc.ac.uk/research/ourportfolio/themes/manufacturingthefuture/activities/rdmnetworks/  

https://www.epsrc.ac.uk/newsevents/pubs/re-distributed-manufacturing-workshop-report/
http://www.wikihouse.cc/
https://www.epsrc.ac.uk/research/ourportfolio/themes/manufacturingthefuture/activities/rdmnetworks/
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and flexible machining and digital and enabling technologies.”8 Nonetheless, RDM is very much an 

emerging technology-driven trend for which the causes and consequences have still to be fully 

explored.9 At the current time there are still a wide variety of ways in which RDM can be interpreted, 

and whether, and how, RDM has a serious and enduring impact on mainstream manufacturing 

remains to be seen.  

Despite experimentation with 3D-printed food by chefs and entrepreneurs, little attention has so far 

been paid to what RDM could mean in the food sector. Food manufacturing has obvious differences 

from the manufacturing of other goods such as medical implants or houses, so although general 

concepts can be adopted from other sectors, the central questions around RDM need asking afresh 

for food. Where RDM in the food sector is taken to mean the reorganisation of food manufacturing 

so that it occurs in smaller units closer to the consumer, at least three broad questions are raised: 

 
Research questions 
 

 What would be the drivers of such a reorganisation of food manufacturing? 

 What would be the necessary organisational, regulatory and technological facilitators of 
such a change? 

 What would be the consequences (intended and unintended) of such a change? 
 

 

  

                                                           
8
 Pearson & Noble (2013) EPSRC Workshop Report 7-8 November 2013 

https://www.epsrc.ac.uk/newsevents/pubs/re-distributed-manufacturing-workshop-report/ 
9
 e.g. http://thefuturescentre.org/trend-cards/123/distributed-manufacturing  

https://www.epsrc.ac.uk/newsevents/pubs/re-distributed-manufacturing-workshop-report/
http://thefuturescentre.org/trend-cards/123/distributed-manufacturing
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3. Food manufacturing in the UK 

3.1 Defining food manufacturing 

The verb to manufacture is defined as to ‘make (something) on a large scale using machinery’.  

Mechanisation and scale are important aspects of the meaning often ascribed to the word in general 

parlance. Yet delving further back into the etymology of manufacturing finds that as recently as the 

16th century it actually meant something ‘made by hand’. This etymology, from the latin manu 

factum, gives ‘manufacturing’ a more complex and interesting resonance than when the word is 

simply taken at face value, suggesting a range of possible scales and degrees of mechanisation. This 

broader understanding of what manufacturing might be is important for a number of reasons. First, 

it is a reminder that the industrial revolution is a recent phenomenon. It arrived only in the mid-18th 

century and the processes it set in train are still ongoing at different speeds in different parts of the 

world, bringing massive societal changes along with them. The way in which human beings make 

things and the implications for people’s work and lives is still an unfolding story, to which the growth 

of robotisation and artificial intelligence will add new chapters over the coming century.  Second, a 

wider view of manufacturing opens the way for alternative visions of production and allows a fuller 

exploration of what scale and mechanisation in the production of things means for society: not just a 

binary of small vs. large, or handmade vs. machine-made, but instead a more nuanced set of 

questions. Considering the transformation of raw materials to prepared foods by whatever means, 

whether in the home or in an industrial facility: What scale is optimal, and for whom? Which parts of 

these transformative processes should be conducted by hand, and which by machine? What 

difference do these factors make for the things that people value in life: jobs, culture, the 

environment, and so on? 

Also relevant to defining manufacturing for this project is the distinction between food 

manufacturing and food processing. In practice these words are sometimes used interchangeably, 

but processing can also be used as a catch-all term encompassing manufacturing within it, i.e. 

including all kinds of transformations of food from raw ingredient to intermediate or finished 

product. Furthermore, manufacturing and processing can be defined oppositionally, where 

processing refers to more basic operations such as cleaning, slicing or freezing raw foods, whereas 

manufacturing implies a more substantial and complex transformation, often involving the 

combination of multiple ingredients. Atkins & Bowler (2001) define processing as “the manipulation 

of agricultural raw materials into food products which retain many of the characteristics of the 

original materials” giving examples as “the freezing and canning of vegetables, the slaughter, 

evisceration, deboning and packaging of poultry, and the pasteurisation and bottling of milk.”10 By 

contrast, manufacturing involves “the transformation of agricultural raw materials into food 

products that have lost many of the characteristics of the original materials,” for instance “the 

production of bread, cakes and biscuits from flour, of meat pies from pork, beef and poultrymeat, 

and of butter, cheese and yoghurt from milk.”  The real significance of this distinction lies in the fact 

that food processing is historically ancient, whereas food manufacturing is a profoundly modern 

phenomenon, with wide-reaching impacts on many areas of life.   

                                                           
10

 Atkins, P. & Bowler, I. (2001) Food Processing and Manufacturing. In: Food in Society: economy, culture and 
geography. London: Arnold 
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Nonetheless, despite this observation, in this document manufacturing and processing will both be 

considered, since they both operate within the same food chain niche, located between primary 

production and consumption of food, and may be hard to consistently distinguish from one another. 

Taking in both processing and manufacturing also reflects UK statistics, which lump these categories 

together: the Defra definition of food and drink manufacturing reflected in economic statistics 

includes “everything from primary processing (milling, malting, slaughtering) to complex prepared 

foods,” noting that, “many products will go through several stages.”11 A broad definition such as this 

allows a wide set of possibilities to be considered, which is appropriate for a pilot study, though in 

future research a more tightly defined view of manufacturing may be preferred.12 Finally, as in the 

UK government definition above, food manufacturing in this document has been taken to refer not 

just to food but also to drinks and beverages, since while these products are arguably less important 

from a food security perspective, they are certainly economically, environmentally and socially 

important and therefore merit inclusion in the study.  

3.2 Status and evolution of food manufacturing in the UK 

Today, the majority of the food consumed in the UK is processed or manufactured. Only a small 

proportion of supermarket shelf space is devoted to fresh fruit and vegetables and lightly processed 

products such as fresh meats. Data from Defra’s Family Food survey suggests that 80% of food by 

value purchased by UK households could be classed as manufactured or processed (see Table 1). 

With the decline and offshoring of other manufacturing sectors in the UK, food and drink is now the 

single largest manufacturing sector in the country, with a GVA of £26.5bn. 13  The sector employs 

402,000 people at 9,625 manufacturing sites owned by 8,228 enterprises, with bakery, beverages 

and dairy products amongst the most significant subsectors by value. Although there are many small 

companies operating in the food sector, in terms of actual tonnage produced, and value,14 the 

majority of production is relatively centralised at large-scale manufacturing facilities, using 

increasingly sophisticated technology. Not all of the UK’s consumption of manufactured foods is 

sourced from the UK itself, and indeed not all of the UK’s food manufacturing is destined for 

stomachs in the UK. The UK’s total food manufacturing turnover of £76bn in 2012 includes £10.8bn 

of highly processed exports and £6.5bn of lightly processed exports per year, mostly to the EU.15 The 

UK also imports £14.6bn of highly processed and £17.5bn of lightly processed food and drink 

                                                           
11

 Department for Environment, Food & Rural Affairs (2015) Food Statistics Pocketbook 2015. 
https://www.gov.uk/government/statistics/food-statistics-pocketbook-2015 [accessed 20.12.2015] 
12

 See also research blog ‘ The Meaning of Manufacturing’ http://localnexus.org/the-meaning-of-
manufacturing/ [accessed 08/03/2016] 
13

 Department for Environment, Food & Rural Affairs (2015) Food Statistics Pocketbook 2015. 
https://www.gov.uk/government/statistics/food-statistics-pocketbook-2015 [accessed 20.12.2015] 
14

 76% of turnover in the food and drink manufacturing sector is accounted for by large companies, even 

though 96% of businesses are small and medium sized enterprises (SMEs). 

15
 Food and Drink Federation (2015) https://www.fdf.org.uk/resources/FDF-Infographics-2015.pdf 

http://localnexus.org/the-meaning-of-manufacturing/
http://localnexus.org/the-meaning-of-manufacturing/
https://www.gov.uk/government/statistics/food-statistics-pocketbook-2015
https://www.fdf.org.uk/resources/FDF-Infographics-2015.pdf
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products every year. These data suggest that 65% of processed food consumed in the UK is 

manufactured or processed in the UK, with 35% imported.16  

Food Expenditure (pence 
per person per week) 

Fresh fruit 155 

Fresh potatoes 42 

Fresh green vegetables 51 

Other fresh vegetables 118 

Eggs 31 

Fish (excl. ready meals and fish products) 90 

Carcase meat 136 

Non-carcase meat (minimally processed) 187 

Rice 31 

TOTAL 841 

Percentage of all food and drink purchases 
(4281p per person per week) 

20% 

 

Table 1: UK expenditure on unprocessed or lightly processed foods 2013 (From Defra Family Food 

survey 2013) 

This is a very different picture when compared to the pre-Industrial Revolution era. Back when 

manufacturing meant to ‘make by hand’, most food and drink was made on a very small scale, close 

to the place of consumption. In the countryside, households would have mostly made their own 

food from fresh ingredients, including preserving foods for the winter such as salted meats and 

pickles. Products from more centralised processing might have included staples such as flour, but 

milling was done on a local scale with each town or village having its own water- or wind-mills.  In 

towns and cities people would have purchased a greater proportion of their food, but again it was 

produced on a relatively local level, with bakers, brewers or cheese-makers being important artisan 

trades. For the urban poor, food was dreary and monotonous, and far from optimally nutritious. It 

was only in the mid-19th century that food began to be manufactured on a larger scale, responding 

to new larger concentrations of population in industrialising cities, and relying on technological 

innovations in machinery, preservation, packaging and transportation. The development of safe 

bottling and canning and the later scientific understanding of pasteurisation were all key to the 

expansion of industrialised food. Being able to preserve food at scale like this meant that 

manufacturing could be centralised, unleashing economies of scale that would later allow for lower 

food prices across the 20th century.  The rise of food manufacturing was accompanied by 

improvements in food security and nutritional deficiencies.  

A second phase in the development of food manufacturing is seen occurring from later in the 20th 

century, as what have been defined as ‘ultra-processed foods’ have grown to greater prominence.17 

                                                           
16

 Official figures on UK food security do not reflect this as they refer to unprocessed food only. See 
Department for Environment, Food & Rural Affairs (2015) Food Statistics Pocketbook 2015. 
https://www.gov.uk/government/statistics/food-statistics-pocketbook-2015 [accessed 20.12.2015] 

https://www.gov.uk/government/statistics/food-statistics-pocketbook-2015
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These are the result of technological innovations that allow a basic set of cheap commodity 

ingredients and processing agents and additives to be transformed into a wide range of products. 

This ‘substitutionism’, in which the inputs to manufacturing are progressively reduced to simple 

carbohydrates, proteins and fats, modified by biotechnologies to form the components of food 

products, brings not only a price advantage for manufacturers, but also reduces the complexity of 

the agricultural supply chain and vulnerability to supply chain shocks.18 However, concerns have 

been raised over their potential to contribute to the rising global prevalence of non-communicable 

diseases such as heart disease and diabetes, in both developed and developing countries: 

“Ultra-processed products are typically energy dense; have a high glycaemic load; are low in 

dietary fibre, micronutrients, and phytochemicals; and are high in unhealthy types of dietary 

fat, free sugars, and sodium… When consumed in small amounts and with other healthy 

sources of calories, ultra-processed products are harmless; however, intense palatability 

(achieved by high content of fat, sugar, salt, and cosmetic and other additives), 

omnipresence, and sophisticated and aggressive marketing strategies (such as reduced price 

for super-size servings), all make modest consumption of ultra-processed products unlikely 

and displacement of fresh or minimally processed foods very likely. These factors also make 

ultra-processed products liable to harm endogenous satiety mechanisms and so promote 

energy overconsumption and thus obesity.”19 

Many of these products are consumed as snacks, with snack consumption now accounting for up to 

1/4 of calories consumed in some countries,20 and snacking tripling in size every 2 years in China 

since 2000.21 There has been a public health response to this dark side of modern food 

manufacturing, with Brazil for example issuing a new set of national dietary guidelines in 2014 

explicitly advising against the consumption of ultra-processed foods, encouraging home cooking 

from fresh ingredients and wariness against food advertising and marketing.22  

3.3 Concentration of food manufacturing 

As well as a general rise in the percentage of food that is processed and ultra-processed as opposed 

to fresh, food in the 20th century was also characterised by continued consolidation of 

manufacturing businesses, as smaller firms have become amalgamated into larger corporations (see 

the case study of brewing in Section 6 for further elaboration). Since the latter half of the 20th 

century, these mergers have become increasingly global in nature, with quintessentially British firms 

like Weetabix and Cadbury in recent years being purchased by overseas conglomerates (Bright Food 
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and Kraft, respectively). This process has been expressed by Atkins and Bowler (2001) as a ‘four-fold 

development sequence’, whereby there is a progression from: “(1) individual national food 

companies, through (2) integrated national food companies, to (3) integrated multinational food 

corporations, and lastly to (4) integrated transnational food corporations.”23 They describe how 

stages 1 and 2 are more prevalent in industrialising countries whilst the situation in industrialised 

countries is better described by stages 3 and 4, with a small number of financialised, capital-

intensive and technologically advanced corporations accounting for a significant proportion of 

manufacturing. Increasing consolidation of the food manufacturing industry over time has been 

driven by a competitive capitalist economy which has become increasingly deregulated. Under such 

conditions, companies are incentivised to achieve economies of scale, with amalgamation of existing 

smaller firms a key route to achieving this. The financialisation of the food and drink sector has also 

driven mergers and acquisitions, with easy availability of capital and increased share price and 

shareholder dividends a strong encouragement for taking greater market share. Most countries do 

have regulatory controls to prevent monopolies occurring, and some countries also regulate in 

favour of smaller producers, recognising social and economic value in industrial diversity; however it 

is for certain that concentration in the food manufacturing sector has been on an upward trend over 

time.24  

Various statistical measures can be used to describe the degree of concentration in industrial 

sectors. At a simple level, one can look at the proportion of businesses that are responsible for the 

majority of GVA, output or employment within a sector. If a small number of businesses are 

responsible for a large percentage of output, then that industry can be considered more 

concentrated. As seen above, in terms of financial value the food and drink manufacturing sector in 

the UK is now dominated by a relatively small number of larger manufacturers. While just 4% of 

businesses in the food sector are classified as large (over 250 employees, with a turnover of over 

€50m), these businesses between them account for 70% of employment and 76% of turnover.25 This 

type of measure can be formalised as a concentration ratio, which expresses what percentage of the 

market share is held by a certain number of firms. A 5-firm concentration ratio for example indicates 

the percentage of market share held by the five largest companies in the sector. Official UK 

economics data show that some of the highest 5-firm concentration ratios in UK industry as a whole 

are in food sub-sectors such as sugar (99%), oils and fats (88%), confectionary (81%), and soft drinks 

and mineral waters (75%).26 A further document from Defra lists 3-firm concentration ratios of 95% 

for salt, 94% for liquid milk processing, 94% for margarines and spreads and 79% for sugar refining.27 
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By comparison, the UK food retail sector - which is widely considered to be highly concentrated - 

actually has a lower 5-firm concentration ratio of 66%.28  

While useful to assess the number of key firms and levels of competitiveness and oligopoly in 

markets, competition ratios are not necessarily informative about the number, scale and location of 

manufacturing sites per se – as it is often the case that one company has many facilities.29 Three 

other measures may be useful to reflect geographical distribution of industries.30 The Locational Gini 

index compares the geographical distribution of employment in a particular industry with the overall 

distribution of employment. The Maurel and Sedillot index is a similar measure but also takes into 

account the size distribution of facilities. The Herfindahl-Hirschmann index compares the distribution 

of a particular industry compared to a uniform distribution. Campos (2012) shows that ‘processing 

and preserving of fruit and vegetables’, ‘processing and preserving of meat and production of meat 

products’, ‘manufacture of beverages’ and ‘manufacture of other food products’ are all within the 

top 25 geographically concentrated industries in the UK using the Locational Gini coefficient. A low 

ranking for these sub-sectors in the complementary Maurel and Sedillot index indicates that these 

firms also tend to have employment concentrated in a small number of large facilities.  

                                                                                                                                                                                     
http://webarchive.nationalarchives.gov.uk/20130402151656/http://archive.defra.gov.uk/foodfarm/food/pdf/
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3.4 The implications of consolidation 

By all measures therefore, compared to the Britain of the past, manufacturing of food is now carried 

out relatively distant from the consumer (indeed not infrequently overseas), and in far larger 
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 Personal Communication. Visit to Pepsico UK facility in Leicester 28 January 2016 

 
Case study 1: Walkers Crisps 
 
The UK consumes 6bn packets of crisps each year. 
Walkers, a subsidiary of Pepsico, is the largest 
manufacturer of potato crisps in the UK, with 56% 
market share. It operates 5 crisp factories across the UK 
(see map)31. The largest, in Leicester, is the largest crisp 
factory in the world, spread over 16 hectares and 
producing 11m bags of crisps per day using 800 tonnes 
of potatoes.32 It employs 1,100 people and operates 
continuously every day except Christmas Day and New 
Year’s Day.33 Leicester is centrally located in England, 
but the location of the main factory there is more due 
to historical reasons than strategy – it is where Harry 
Walker established a butcher’s shop in the 1880s, 70 
years before Walkers started to manufacture crisps. The 
remaining 4 manufacturing sites are located in central 
and northern England. When deciding on the location 
and scale of manufacturing facilities, proximity to 
potato growers is a factor – the plants are all in potato 
growing areas. But a more important issue is proximity 
to customers. After manufacturing, crisps are light but 
their packaging contains a lot of air, in order to protect 
them before they are eaten. Crisps therefore take up 
more space when being transported than other products like chocolate bars, meaning the final product 
is relatively expensive to transport. Situating factories closer to consumers (and by proxy, closer to the 
Regional Distribution Centres of supermarkets) therefore allows costs to be cut and reduces exposure to 
fluctuations in fuel price.34 Compare the multiple production sites for Walkers Crisps to the single 
production site for Copella apple juice and Quaker Oats, also made by Pepsico (see map above). 

 
 
Based on interview and site visit 28/01/2016, plus documents cited 

Harvest Store Wash Peel Slice Fry Season Bag 

http://www.packaging-gateway.com/projects/walkerscrisps/
http://www.packaging-gateway.com/projects/walkerscrisps/
http://www.leicestermercury.co.uk/BIG-INTERVIEW-Walkers-crisps-factory/story-19892801-detail/story.html
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facilities than would have been the case previously.35  The impacts of the growth of large-scale food 

and drink manufacturing have been significant for many reasons. Compared to the 19th century, the 

rising percentage of food prepared in a manufacturing facility rather than in the home has meant 

much less household labour and time is spent on preparing and cooking food, which is linked to the 

entry of women into the workplace during the 20th century.36 Standardisation and scale in 

manufacturing have allowed much tighter regulation to be put in place concerning food safety, and 

acute risks to human health from food are now minimal as a result – this was certainly not always 

the case.37  Food price has reduced due to economies of scale, and the variety of foodstuffs available 

to people is enormous, including catering to a wide range of specialist diets and health conditions. 

Generally, large-scale manufacturing has improved process efficiency and allows foods to be 

produced with a lower environmental footprint than smaller-scale or artisanal equivalents.  

Nonetheless, despite these positive impacts, there is also much critique of a food system dominated 

by large firms and industrial processes, noting that industrially manufactured food often 

incorporates cheap ingredients that may not be nutritionally optimal and are linked to agricultural 

monocultures with negative environmental impacts. Heavy processing of foods can also reduce the 

nutrient content of the raw ingredients, leading to a need for artificial fortification of manufactured 

products. Additives designed to give manufactured foods a long shelf-life have been found to be 

damaging to health and many people consume foods without knowing what has gone into their 

production. This revolution in long-life products alongside lower barriers to trade in the global 

marketplace has led to the growth of international food trade, criticised as being wasteful of fuel 

resources and an example of irrational and undesirable behaviour in market systems. Jobs in the 

food processing sector have been lost due to mechanisation. Finally, some people view machine-

made food and drink as damaging to social and cultural values and express their resistance to its 

dominance through shopping with artisanal producers and at farmers markets.  

From a food security and resilience perspective, reliance on a small number of highly centralised 

food manufacturers might be seen as vulnerable to shocks such as damage to critical infrastructure, 

industrial strikes, or supply chain problems. Indeed the UK’s Detailed Food Security Assessment 

includes ‘Diversity within the Food Industry’ as a key metric, stating that “High levels of 

concentration in specific parts of the food chain may make the chain more vulnerable to temporary 

supply shortages, which could be exacerbated by panic buying. If one major supply chain or 

company were to fail, for whatever reason (e.g. some radical IT or power failure), there could be a 

potentially major impact on availability and access of food if other chains were not able to help to fill 

the gap.” However, the report concluded that there were no major concerns in this area at the time 

of writing (2010), adding that size and degree of concentration may also enhance food system 

resilience because of the resources and infrastructure deployable by large firms, their greater 

                                                           
35

 Often the perception of diversity given by the appearance of multiple brands on a shelf belies the fact that a 
relatively small number of manufacturers are involved, producing products on contract for brands and retailer 
white label lines. 
36

 Goodman, D. & Redclift, M. (1991) Refashioning Nature: Food, Ecology and Culture. New York: Routledge. 
37

 Hardy, A. (1999) Food, Hygiene, and the Laboratory. A Short History of Food Poisoning in Britain, circa 1850–
1950. Soc Hist Med 12 (2): pp293-311  
 



   
 

 20 

resources to invest in research and development and continuity planning, easier communications 

across the supply chain, and reputational incentives to ensure continuity of supply.38  

 

 
Research questions: 
 

 How has the distribution of food manufacturing changed over time in the UK, both in terms 
of ownership and geography? 

 What is the relative concentration and distribution of manufacturing for different food 
products in the UK, and what factors account for the variance? 

 What have been the food security, health, economic, social and environmental outcomes of 
historical transformations in food manufacturing over the course of the 20th century? 

 What are the food security and resilience implications of RDM in the food sector? 
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4. What could redistributed food manufacturing look like? 

Amongst the diverse interpretations of RDM, two key dimensions running through all are location 

and scale. Location in RDM has been defined as bringing manufacturing ‘closer to the consumer’, 

however different approaches have been taken to precisely how close this implies. The Research 

Councils-funded RECODE network39 frames RDM as ‘onshoring’ - a reversal of the trend of 

offshoring, where businesses relocate manufacturing away from western countries and towards 

economically developing nations where costs are lower. RDM within this frame therefore implies 

bringing manufacturing back to the UK. Other views of RDM, however - such as that followed by the 

Future Makespaces project40 - take it to mean the relocation of manufacturing to a hyper-local (e.g. 

community or city) level rather than a national level.  

Scale is the second key aspect of RDM, with the implication that manufacturing facilities will become 

smaller scale if they are more local to the point of consumption. However, this could still include a 

wide range of different scales and technologies. If RDM is considered to refer to onshoring, then the 

scale of manufacturing can remain relatively large (i.e. serving an entire national population). 

However, if the manufacturing is envisaged to be exclusively serving demand at community, town or 

city level, then it is necessary for manufacturing facilities to be considerably smaller than, and 

probably fundamentally different to, the factories currently accounting for the majority of 

production. It is clear that the interpretation of precisely what RDM means in terms of location and 

scale implies very different sets of questions and issues. This section aims to outline some 

alternative conceptualisations of RDM in the food sector. These range from smaller and closer to 

consumer, to larger and further from the consumer (see figure 2 below).  
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Figure 2: Four RDM paradigms for the food sector 

4.1 The replicator: manufacturing in every home 

At one end of the scale is the sci-fi dream of a microwave-

sized machine located in every home that can produce any 

foodstuff or meal on-demand, at the press of a button. In 

24th century Star Trek, the ‘replicator’ machine is able to 

produce any food through the rearrangement of subatomic 

particles. To make a pork chop, for example, the replicator 

would put together the various atoms, then arrange them 

into amino acids, proteins and cells which are assembled in 

such a way as to be indistinguishable from a pork chop.41 

Concepts such as this were popularised by Eric Drexler in his 1986 book, Engines of Creation, which 

established much of the modern day thinking behind nanotechnology.42 The EPSRC has in fact 

funded a number of projects that aim to understand and explore the basics of molecular assembly, 

but a viable food replicator still seems some way off. 

The most similar currently plausible technology is 3D printing, or ‘additive manufacturing’43 of food. 

Products in development - such as the Foodini by Natural Machines44 - would allow households to 

‘print’ their food from a variety of different substrates. In reality the current technology is very 

simple, involving a moving nozzle piping out predefined shapes prior to cooking. The main 

applications are the production of customised and novelty shaped foods for fun or for high end 

gastronomy45, however, advocates of the technology propose that it might one day also have more 

socially useful applications such as allowing multiple food stuffs to be produced from a low-

environmental-impact substrate, perhaps based on seaweed or insects. By being able to print on 

demand, such technology would also offer the potential to minimise food waste and supply chain 

impacts. But unlike the replicator it would still require a basic substrate that would have to be 

manufactured separately, probably on a large scale. In some ways existing kitchen gadgets such as 

the home breadmaker are not totally unlike this ‘home-manufacturing’ concept – the machine is fed 

with raw materials and creates the manufactured product automatically. The home 3D printer would 

also likely have some of the same challenges as a breadmaker, which for example uses more energy 

per unit for baking than industrially produced bread.46  
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The replicator scenario challenges one of the paradigmatic assumptions about what ‘manufacturing’ 

is: that is necessarily involves making something on a large scale. But since RDM involves 

reconsidering scale and location, it is worth taking these factors to their logical conclusion to test 

what the implications would be for society. If the bread consumed by all households in the UK was 

produced on the smallest possible scale and as close as possible to the consumer – i.e. in the 

household itself - what would be the consequences? With current technology, energy use per loaf 

would rise, but maybe there would be less wastage. Jobs would be lost in bakeries and retail outlets 

– indeed there would be no more industrial manufacturing of bread as we currently understand it - 

but there would probably be more demand for specialist flours, supporting new jobs in milling. 

Households would enjoy fresher bread, potentially with fewer of the additives currently needed to 

preserve shelf life.  

By bringing attention to the household level, the replicator scenario also invites reflection on the act 

of cooking, which can be functionally equivalent to manufacturing in some cases, in that it does the 

same essential job of transforming ingredients into a finished product. Industrial manufacturing of 

bread has replaced the home baking of bread by hand as it might have been practiced at other 

points in history. Some campaigners would advocate for a return to higher levels of home cooking 

rather than our current reliance on out-sourced food preparation, making arguments related to 

health, as well as corporate control and culture. For a great many products, however, such a return 

to the hearth would present steep challenges, especially given modern expectations about how 

much time is spent cooking versus other activities such as work and leisure.  

4.2 Artisanal dream: high quality small batch products 

A step up in terms of scale and a step away from the 

consumer in location, artisanal production in this 

context describes food products that bear the hallmarks 

of ‘craft’, that is, have been produced to high quality 

through relatively less mechanised processes, requiring 

human skill and judgement. Examples of artisanal foods 

include cheeses made using traditional methods in 

small batches, sourdough breads baked by hand, beers 

produced by microbreweries, and so on. There is no 

hard and fast definition of what counts as ‘artisan’ - for example what degree of mechanical 

processing is allowed – but one frequent attribute of artisan products is the presence of an 

‘authentic’ narrative as to its production. Ultimately the consumer is the arbiter of whether a 

product is genuinely artisanal, based on the story told about it and whether it coheres with other 

information available about the product. The Burger King ‘Artisan Bun’ and Dunkin’ Donuts’ ‘Artisan 

Bagel’ would struggle to fulfil this test of ‘authenticity’. Genuine artisanal foods rely on the power of 

stories to command a price premium with consumers who are happy to pay extra for the additional 

care taken in the creation of a high-quality product, as well as perhaps, for the elusive ‘human 

factor’ – the connection with a real person passionately involved in the creation of the product. 

Much has been written in the literature about the rise of ‘alternative food systems’ aiming to offer 

ways of producing, processing and selling food that are ecologically and socially more benign than 
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current mainstream food system.47 Scale and location are indeed often integral to these alternative 

visions. Smaller scale, and closer to the consumer are both key features alongside the ‘turn to 

quality’ described above as part of the artisanal archetype: “notions of quality are being redefined, 

as local distinctiveness, naturalness, artisanal input and traceability are perceived to denote food 

that is of a ‘higher’ quality than homogeneous global food”.48 

If alternative artisanal food production of this type were to capture a greater percentage of the 

market, it is likely there would be benefits in terms of jobs. Such food businesses are more labour 

intensive, not just in the processing itself, but also in the additional resources required in logistics, 

communications, central functions and marketing (‘telling the story’). There are some who see 

artisanal food manufacturing as a way of rejuvenating the job market in the food industry, which has 

seen successive declines as manufacturing processes have become increasingly large-scale and 

mechanised – a trajectory that is likely to deepen with the increasing sophistication and availability 

of robotic technology. The environmental impacts of a shift towards more artisanal food systems is 

less clear – as Born and Purcell (2006)49 point out, there is often a tendency for advocates of 

alternative food systems to assume that food system activities at a local scale have inherently 

beneficial outcomes across all indicators. In fact many smaller scale manufacturing processes will not 

benefit from efficiencies of energy and water use possible at larger scales, and it may also be harder 

to ensure compliance with food safety and environmental regulations at the small scale.  

The growth of the artisanal food sector seen in increasing numbers of farmers markets and 

microbusinesses does indeed show that there is potential for this type of manufacturing to grow – 

going against the historical trend of consolidation and scale. What is unknown is quite how far such a 

market could grow, which will largely be determined by consumers’ willingness to pay as well as 

enablers such as regulation and technology. Such growth in the number of artisan food 

manufacturers is not implausible. Look for example at the growth of the microbrewery sector in the 

UK, which was facilitated by regulatory changes to taxation; or the growth in the number of people 

selling their own craft products facilitated by online marketplaces like Etsy and eBay. A well-

functioning ‘Amazon Marketplace’ for small food producers could see them collectively take a large 

slice of market share from supermarket retailers.  

4.3 Mid-size and mechanised: a bakery for every town 

 Locally-manufactured food need not necessarily be 

‘artisanal’. If ‘close to the consumer’ is defined as being within 

a 30-km radius of the manufacturing facility, there is a large 

potential market for products. For instance a 30km circle 

centred on Oxford includes a population of roughly 700,000 
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people.50 Each person in the UK consumes around 600g of bread every week, so 700,000 people 

would require the production of 420 tonnes of bread every week, the output of around 60-100 

artisanal bakeries, or half the output of a large industrial bakery. It is possible to imagine a scenario 

in which a local medium-sized bakery could produce enough bread for many of these people, using 

mechanised techniques like the larger bakeries, rather than labour-intensive artisanal methods. A 

single medium-sized bakery providing local bread for a significant proportion of the market would 

again fulfil the RDM criteria of being a smaller manufacturing facility located closer to the consumer. 

It could be an independent company, or it might be a subsidiary or branch of a larger national firm.  

Yet this kind of set-up is very rare; in fact more rare than home breadmakers and artisanal bakeries. 

There are a number of reasons for this ‘missing middle’, but primary amongst them is economic 

logic. Middle-sized manufacturers are producing enough quantity that they need to sell to a 

relatively large market. However, despite the large population locally, in a free market economy, 

winning sufficient market share within geographical constraints would be very challenging. It would 

be very hard to compete on price with larger national manufacturers, and a local manufacturer 

would also have trouble accessing retail outlets – in the UK 90% of sales are made through chains 

with centralised sourcing at national level, which would not negotiate with a local player. One option 

taken by many medium size manufacturers is to produce a more specialised niche product, giving 

them a unique selling point relative to more generic national firms who can be less nimble, but here 

again there is an issue with selling within a geographically constrained area. The market for specialist 

products will be relatively less dense, thus making it likely that the company would want to sell 

further afield. An example is the flour miller interviewed in Section 7, who make a wide range of 

specialist flours for home and artisan bakers. Although they sell some of their products locally, there 

is not a large enough market locally to support their production, so they have to think of their sales 

in national and even international terms. The problem from an RDM perspective is that when this 

strategy is adopted, the RDM criteria no longer apply fully, since the condition of being closer to the 

consumer is no longer fulfilled.  

This ‘missing middle’ syndrome could be avoided in non-market economies like the former Soviet 

Union or Cuba, where the location of manufacturing facilities is centrally planned in a ‘rational’ way 

to serve particular centres of population, but this is not a realistic option for the UK today. 

Manufacturers cannot be protected from the market – they can only continue to manufacture if 

there are buyers for their goods.  It is also worth noting here that appearances can be deceptive – 

many products made by apparently mid-sized manufacturers are not what they seem. Many 

manufactured foods are in fact made on commission by large manufacturers to the specifications of 

brands who will then market these goods as their own. It is often cheaper and lower risk for a 

company to outsource the manufacturing of their product to a manufacturing company who will 

have expertise and high quality equipment, especially for complex products. This is also true of 

supermarket own-brand products, all of which are manufactured as ‘white label’ products by third 

parties before being branded with the supermarket packaging.  
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4.4 Onshoring: Food, made in Britain 

 A final variant on RDM in the food sector considered here is 

‘onshoring,’ or ‘reshoring,’ that is, bringing back to the UK 

manufacturing that is currently taking place overseas. This is 

an idea that has gained popularity with governments in highly 

developed countries where much manufacturing has been 

lost to lower-cost competition in developing countries, 

famously China. Reasons for offshoring can include lower 

labour costs and lower regulatory burden.  Although compared to other manufacturing sectors, a 

greater proportion of the manufactured food consumed in the UK is made in the UK, there could still 

be advantages for the UK economy of having more food manufacturing based here. And there are 

some signs that onshoring might be occurring. In 2013 the company that makes Ragu pasta sauce 

and Golden Wonder pot noodles relocated its manufacturing from China to Yorkshire, citing that 

although in the past China would have been 30-35% cheaper, due to recent Chinese wage inflation it 

was now roughly on par with the UK. A further reason given was increased responsiveness to 

customers, as there was no need to wait for transcontinental container shipping to bring extra stock 

to meet raised demand levels.51  

While onshoring of this kind does not necessarily imply a change in the size of manufacturing 

facilities, there is a clear aspect of bringing manufacturing closer to the consumer. And in some cases 

companies might move from a large globalised model of one factory producing for an entire region 

to multiple smaller factories producing for individual countries within that region.  Noting that the 

global economic context is rapidly changing, a 2013 report by the RSA predicts that “global 

production will no longer be the default approach for large scale production and… regionalisation 

and potentially localisation will occur in many sectors.”52 The report estimates that the onshoring of 

production to the UK could reduce the UK’s trade deficit by a third - equivalent to an expansion of 

£30bn in domestic production – and that this move would also reduce transport-linked greenhouse 

gas emissions and increase circular economy opportunities.  

The question of onshoring takes on a different resonance in the context of vulnerable developing 

nations such as Sierra Leone in West Africa, which is explored in more detail in Section 8. There, the 

food manufacturing sector is barely developed and most manufactured food is imported from 

outside the country despite a surplus of agricultural raw materials. This contributes towards 

damaging trade deficits and means that agricultural produce leaves the country without capturing 

any of the additional value that could be generated through processing or manufacturing. Creating 

additional manufacturing capacity inside the country could reduce import dependency and improve 

food security. Because Sierra Leone is a relatively small country of 6 million people with an 
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underdeveloped consumer base, and because supply of raw materials is inconsistent, manufacturing 

facilities would need to be smaller than their equivalents elsewhere. Thus there is strong potential 

for innovation in manufacturing in developing countries that fits the RDM criteria. 

 

Commentary: a need for focus? 

As the above four categories show, the definition of RDM can apply to a wide range of different 

scenarios in the food sector, with very different drivers and implications. The replicator scenario 

looks as very small manufacturing units depending heavily on innovative technologies that would 

utterly transform the foodscape. The onshoring scenario uses technology that is already available, 

but deploys it differently, and would require significant governance changes such as rethinking the 

current paradigm of international trade rules. RDM could mean manufacturing at the very local level 

using artisanal labour, or it could mean regional manufacturing using mechanised processes. All of 

these fit RDM as defined by the EPSRC and ESRC workshop. In order to produce useful outputs, 

future research will need to be sure to specify which of these paradigms is being referred to.  

 

 
Research questions: 
 

 How well do these four preliminary categories of RDM in the food sector fulfil analytical 
needs? Can they be strengthened or improved upon? 

 Do the multiple different ‘types’ of RDM in the food sector constitute a coherent research 
area or are they best researched separately? 

 How do drivers and outcomes of change differ across these four RDM types? 

 How much has the artisan food sector grown over the last 20 years in the UK? 

 How can onshoring be measured? 

 To what extent has ‘home manufacturing’ of food displaced more centralised food 
manufacturing activities? 
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5. Local vs. global? 

It can be argued that underlying some versions of what RDM might mean for the food system is a 

wider narrative around location and scale that is currently partially hidden. Indeed the debate 

around the relative merits of local and global systems is more than a purely technical matter. It is at 

the heart of many of the big political battles of the end of the 20th century and the beginning of the 

21st. To what degree and in what way the connections between local and global communities and 

economies should be encouraged, and what kind of economic dynamics should occur across those 

scales is still a hot topic.  

5.1 Localism 

Localism is a political philosophy that argues that local autonomy should be privileged over more 

centralised forms of power. Localists argue that the appropriate scale for most political decisions, 

resource flows and economic exchanges is at the local level. When these activities become organised 

at larger scales, important relationships between humans, and between humans and the natural 

environment, are lost. Localism is not the same as, but has strong affinities with the anti-

globalisation movement, and can be seen as one if its positive corollaries. Localism, bioregionalism 

and associated movements have come to occupy a hopeful solution space for people concerned by 

many of the negative impacts of global capitalism. Environmental sustainability and food have been 

two of the key touchpoints within this. Frank Curtis (2003) sums up an eco-localist perspective on 

the environment53:  

“The road to environmental sustainability lies in the creation of local, self-reliant, community 

economies. This is the central argument of the economic paradigm that I will call eco-

localism. It is the perspective embodied in local currency systems, food co-ops, micro-

enterprise, farmers’ markets, permaculture, community supported agriculture (CSA) farms, 

car sharing schemes, barter systems, co-housing and eco-villages, mutual aid, home-based 

production, community corporations and banks, and localist business alliances.” 

 

Eco-localist has important ramifications for location, scale and technology, three issues with 

particular relevance to RDM. Location is critical to environmental sustainability, since each place has 

its own unique combination of ecosystems, people and resources. Decisions should thus be made at 

a local scale to ensure the best outcomes for each specific place-based context. Keeping systems as 

much as possible within a local context allows the practice of a different kind of economics: 

oikonomia, from the Greek ‘stewardship’ or ‘household management’, where matters are handled 

for the good of the whole house, or locality in this case; rather than chremastics, “the manipulation 

of property and wealth so as to maximise short-term monetary exchange value.”54 It follows that 

technology should therefore be of an ‘appropriate’ scale to allow for this local stewardship 

approach, calling for both “small-scale businesses and associated small scale technologies.” Curtis 

recognises that the current economic system is geared towards the increasing size of production 

processes, however he argues against this trend on at least three counts: 
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1. Apparent economies of scale are sometimes in fact the result of governance systems that 

favour larger actors, for example subsidies that accrue disproportionately to large firms.  

2. While there might be financial benefits from larger scale, there are also costs which are 

borne by society. If costs such as ecological destruction and damage to communities were 

taken into account (i.e. if we had full-cost accounting) then larger scale production would no 

longer be attractive. 

3. Large-scale production inevitably produces standardised products that are not necessarily 

suited to the needs of local consumers.  

These points sit within the framework of a larger philosophical argument but even on their own 

offer insights into the kinds of questions that might be asked around RDM from a localist standpoint: 

What is the political economy of RDM, i.e. what are the structural factors in the economy that would 

make RDM easier or harder to achieve? How do we assess the performance of RDM in multiple 

dimensions and from multiple perspectives? Does RDM offer products that do a better job of suiting 

the needs of consumers? 

5.2 Localism and food 

A localist perspective has much to say specifically on food, and much of this work is grouped 

together as the study and advocacy of ‘alternative food systems’, most often referring to 

alternatives to the ‘global capitalist’ food system. Returning to local food in this view offers a 

corrective to some of the enormous changes that food systems and agrarian and rural life have 

undergone during the 20th century. Rather than being grown on relatively small family-owned farms 

and sold locally, food is now intensely commoditised on a global scale. Large companies have 

captured large swathes of the market for certain crops and products. At the same time the world is 

seen to be in the grips of an ‘ecological crisis’ in which the food system is heavily implicated – soils 

are being degraded, water is being polluted and over-exploited, cattle, fertilisers and food transport 

are major contributors to greenhouse gas emissions, habitats are being lost and biodiversity is being 

degraded. Because there has been this strong correlation between the globalisation and 

industrialisation of the food system, and ecological crisis, localism offers an appealing solution.55 In 

this view local food systems become a way to resist global capitalism’s hegemony, and ‘buying local’ 

becomes a deeply political act. Connections are increasingly made between the localisation of food 

systems and environmental and social justice.56 The pro-localist Food Sovereignty movement pits 

local food against corporate control, arguing that all people should have “the right to define their 

own food and agriculture systems.”57 Episodic food scares such as foot and mouth, BSE and more 

recently ‘horse-gate’ strengthen the idea that global food systems are opaque, profit-driven and 

potentially sinister, while local food offers authenticity, trust and quality.  

This perspective is open to critique. There is an ever-present risk of the fetishisation of the local 

scale, which Born & Purcell (2006) refer to as ‘the local trap’, that is “the tendency of food activists 

                                                           
55

 Born, B. & Purcell, M. (2006) Avoiding the local trap: scale and food systems in planning research. Journal of 
Planning Education and Research, 26: 195-207 
56

 DuPuis & Goodman (2005) Should we go ‘‘home’’ to eat?: toward a reflexive politics of localism. Journal of 
Rural Studies 21 (2005) 359–371 
57

 Declaration of Nyeleni http://www.nyeleni.org/spip.php?article290  

http://www.nyeleni.org/spip.php?article290


   
 

 30 

and researchers to assume something inherent about the local scale. The local is assumed to be 

desirable; it is preferred a priori to larger scales.” This constitutes a romanticisation of the local level 

under which local food systems are uncritically equated with ecological and community harmony, 

good health and quality. Of course in reality simply being local to consumers, or small, does not 

mean any of these things in the abstract. Everywhere is local to somewhere: even the most polluting 

and exploitative farms and factories are local to someone. And just as small and local is not always 

good, large and distant are not always bad. There are ecological advantages to manufacturing 

certain foods close to where raw materials grow best in terms of climate; there are development 

advantages to providing export income to developing countries; there are efficiency gains to be had 

from increasing size.58 One of the key environmental arguments for localising food production is 

around ‘food miles’, the greenhouse gas emissions associated with food transport – yet even here 

there is ambiguity. While fewer miles travelled will in some case imply lower emissions, other factors 

such as the efficiency of the transport mode must also be considered. A small van that is not fully 

loaded and travels only few miles may still have higher emissions per unit of product delivered than 

a large fully loaded truck travelling a greater number of miles.  Since transport emissions are only a 

small part of the overall greenhouse gas footprint of a product, factors elsewhere in the lifecycle can 

offset reductions in miles travelled. For example, lamb produced in New Zealand and consumed in 

the UK may have a lower greenhouse gas footprint than lamb produced and consumed in the UK, 

because of more efficient production outweighing the transport emissions.59 

Taking into account the history of the localisation movement and how it is tied up with political and 

economic change gives some idea of why localising food production has particular resonance with so 

many people. However the critiques of localism also show that there is nothing inherently ‘good’ 

about the local scale. Localising food production may bring improvements on some metrics of a good 

society, but may compromise in other areas. Any reasoned judgement of the appropriate scales and 

locations for manufacturing must be sure to specify the particular outcomes of interest and take a 

full life cycle perspective on their evaluation. The case of localism shows that there is no one size fits 

all answer – appropriate scale and location will depend on what outcomes are desired, and on the 

specific characteristics of the locations and products in question.  

 

 
Research questions: 
 

 What are the political and philosophical questions surrounding the RDM of food? 

 How aligned is RDM with localist philosophies? 
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6. Where food comes from: the case of a city 

This chapter of the report focuses on the city of Oxford and its surrounding region, with the purpose 

of, 1) understanding the location and scale of food manufacturing currently supplying the city, and 2) 

exploring alternative possibilities and their implications.  

6.1 What food does Oxford consume? 

Oxford is a small city in southern England. It has a population of 155,000 people, of which around 

30,000 are students at either Oxford University or Oxford Brookes University. Since students are not 

present for the whole year, from the point of view of food consumption the effective size of the 

population is likely therefore to be smaller than the official population figure. There is only a small 

body of locally specific research on where these people get their food from, but since the UK’s food 

system is relatively homogeneous, it can be assumed that patterns of food consumption and 

procurement in Oxford are similar to the rest of the country. According to Defra’s Family Food 

survey, on average each person in Oxford will purchase 593kg of food every year, from 

supermarkets, grocers and other shops, mostly for home consumption (although 20% of this food 

will be thrown away in the home before being consumed). 70-80% of the food that is purchased is 

processed or manufactured in some way – only fresh fruit and vegetables, eggs and perhaps milk 

could be classed as undergoing low or minimal processing/transformation of the raw material. Each 

person will also consume an additional 62kg per year of food outside of the home in restaurants, 

cafes and canteens. Due to the waste involved with catering, a figure of around 72kg of food per 

person is actually purchased by the caterer, but not consumed. So in total 665kg of food per person 

is brought into the city of Oxford every year.60  

6.2 Where is food manufactured for Oxford? 

466kg of food per person per year is being manufactured or processed for consumption in Oxford - a 

total of 72,000 tonnes for the whole city. According to the calculations of Section 3.2, 35% of 

processed food consumed in the UK is from abroad, mostly the EU. So if Oxford is representative of 

the national picture, 25,000 tonnes of the city’s food is manufactured overseas. Of the remaining 

65%, the majority is manufactured on a regional or national level. Only a very small percentage of 

processed food consumed in Oxford is manufactured locally (e.g. within 50km) specifically for local 

consumption – this is estimated at around 1%61. While there are food manufacturing plants located 

close to Oxford, they will be serving a regional or national market that may include Oxford, but they 

will not be explicitly targeting a local market.  

Most food reaches the city through supermarket outlets, operating from a supply chain network of 

regional distribution centres (RDCs). Tesco for instance, the UK’s biggest supermarket, has 28 RDCs 

in the UK, some of them specialised in different aspects of the business such as fresh (refrigerated 

and frozen), ambient grocery items and household general merchandise.62 The food coming through 

these RDCs may be manufactured regionally or nationally, depending on the product. Popular 

products sold at high volume may have several manufacturing facilities spread across the country, 
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which will each supply the RDCs closest to them. But for many products there will be a single 

manufacturing plant for the whole country. Because products are mostly distributed via the RDC 

network it is very difficult to precisely state how close to the point of consumption a product was 

actually manufactured.  

This does raise an important definitional point around what constitutes local manufacturing. 

Defining local as ‘close to the consumer’ sidesteps the fact that ‘the consumer’ is not a singular 

entity. Products from one manufacturing facility may be distributed to thousands, if not millions of 

consumers in different places, some of which will be local and some not. The Loacker factory based 

in South Tyrol produces wafers exported to 80 countries, but if you eat a Loacker wafer in South 

Tyrol you could still be said to be eating a ‘local’ product – it was manufactured close by. So the 

question arises as to what percentage of the output of a factory needs to be consumed close by for 

it to be deemed a ‘local factory’. Does 100% of output need to be destined for local consumption, as 

in the case study of Shotover Brewery in Oxfordshire (detailed later in the paper)? Or would 80% or 

60% be sufficient? For the purposes of this Oxford case study, local is used to describe 

manufacturing where the majority of consumption of the manufactured output takes place within 

50km of the manufacturing site. Thus a large manufacturing facility producing for the whole of the 

UK would not be described as local, even if it was located close to Oxford and supplying some of its 

output to Oxford. 

 

 

 

 

 

 

Figure 3: Origins of food for Oxford city 

 

6.3 Locally manufactured foods on sale in Oxford 

In order to substantiate the hypothesis that very little food sold and consumed in Oxford is from 

local sources, some primary research was conducted. Cowley Road is one of the major food 

shopping areas for the eastern side of Oxford. On 24 September 2015, all of the food retail shops on 

Cowley Road were visited – numbering 19 in total – and the number of locally manufactured food 

products assessed. There were a total of 4 instances in which locally manufactured food and drink 

was identified, and even in these cases the definition of manufacturing was not always fully realised: 

30% fresh 
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1. In a small Co-operative food shop there were 3 lines of beer from Hook Norton Brewery 

(Hooky, Old Hooky and Hooky Gold), which is manufactured 25 miles from Oxford. The 

products were marked as ‘I’m Local!’ 

2. In the same Co-operative store there was a range of dried foods from ‘Oxford Wholefoods’ – 

however these do not really represent food manufacturing as the company only repacks 

bulk produce into retail packs and distributes them.  

3. Aldens’ Butchers nearby was the only one of the 19 shops that had any significant range of 

produce from local sources, saying ‘we try to source everything as locally as possible’ and 

referencing their key suppliers in Thame (17 miles) and Witney (13 miles).  

4. The large Tesco store on Cowley Road has an in-store bakery where part-baked bread is 

finished. However, this also stretches the normal understanding of manufacturing as it 

mostly involves heating rather than substantial transformation. On inspection there was no 

mixing equipment visible in the bakery.  

Since products are not always marked with their place of manufacture and it would in any case be 

impossible to inspect the small print on every product, it is possible that some locally manufactured 

products were overlooked in this survey. However, this is not considered to be a substantial risk 

because 1) a product produced for a predominantly local market would need to have considerable 

local brand awareness in order to be successful; and 2) it is already known that the supply chains of 

most retail outlets in the city preclude considerable local sourcing.   

 
Case study 2: Supermarkets and local food – the Midcounties Coop 
 
Most food in the UK is purchased through supermarkets, and most supermarkets operate 
centralised distribution systems that are unable to deal with smaller, local suppliers. One prominent 
exception to this is the Cooperative Group. The Coop Group is not a single entity but consists of a 
federation of cooperative societies of different sizes. Of the total 4,000 stores across the UK, 2,800 
are controlled by the central Coop Group and the remainder are run by independent regional 
cooperatives. The Midcounties Coop is the largest of these, with 240 stores.  
 
The Midcounties Coop have a national buying agreement with the Coop Group that specifies that 
the majority of their stock is purchased collectively at national scale. However, in addition to this up 
to 10% of turnover can come from locally sourced products. ‘Local’ is defined as being either 
produced, or adding economic benefit within the trading area of the Midcounties Coop. Local 
procurement is not managed by individual stores but instead through a central office in Warwick – 
although local staff in stores can feed in suggestions. Distribution of local products often does take 
place direct to store, something that would not happen at other supermarket chains. Alternatively, 
other local suppliers get their products to stores through a third party distribution partner offering a 
logistics and account management service. Currently around 2% of Midcounties’ turnover is 
accounted for by locally sourced products, but the company has the ambition to raise this to 5%.  
 
There are barriers to achieving this ambition. Local sourcing requires different relationships and 
systems to centralised sourcing – better systems need to be created and rolled out. Price is an issue 
– supermarkets are competing heavily on price and small suppliers are normally more expensive. 
The Coop are prepared to tolerate lower margins on local produce as part of their ethos, but 
competitive pressures impose limits on this. Labelling and packaging is also a major challenge when 
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working with small producers – it is often not of high enough quality to meet consumer 
expectations. In the future, Midcounties Coop would like to create a seed fund to support small 
businesses in creating capacity to enable them to sell into the supermarket, for example working on 
improving packaging.  
 
Based on telephone interview LNN006 with a Senior Manager 5th November 2015. 
 

 

Outside of the Cowley Road area a few more locally manufactured products were found to be 

available. For instance, a small delicatessen in North Oxford sells local wines, beers, preserves, milk, 

apple juice and pork pies. Several bread shops sell loaves baked in the city. A café sells a line of 

chutneys produced locally. Several farmers markets offer weekly stalls from artisan producers. It is 

notable however, that these products occupy a relatively small niche compared to the overall range 

of products available in the city, and that the scale of production, especially at farmers markets, is 

often micro level, on home kitchen scale. This is consistent with the idea that around 1% of food is 

locally sourced. It is also notable in several instances that food products that might be thought by 

consumers to be manufactured in Oxford are in actual fact manufactured elsewhere. For example, 

several prominent local products with Oxford in the name are manufactured on contract elsewhere 

in the country. From the point of view of the entrepreneur, this strategy is a more attractive way to 

produce a relatively small-batch high value product compared to investing in production facilities 

and skills in-house. It also is consistent with the strategies employed by all major retailers in the 

production of their ‘own-brand’ foods – these are all manufactured as ‘white label’ products by 

independent factories normally producing for multiple clients, with products labelled accordingly.  

The survey of Oxford food retailers allows the development of some initial theories about what kinds 

of food and drink are most likely to be locally manufactured. A fully quantified approach is required 

in future research, but this small survey provides an indication that the single most prevalent 

category appeared to be alcoholic drinks, followed by non-alcoholic drinks, bread, preserves, and 

cakes and baked goods. Alcoholic drinks were available more prominently through pubs and bars 

than through retail outlets. What is it about these products that means that they and not other 

products are readily available from local manufacturers?  

6.4 The microbrewery sector: from local to global and back again? 

Brewing is an example of one sector of the food and drink economy in Oxford where a range of local 

manufacturers are visible and apparently successful. The CAMRA Good Beer Guide 2014, for 

example, lists 21 breweries in Oxfordshire producing for local markets. This is a relatively recent 

phenomenon. Although in 1874 there were 9 breweries within the city limits, by 1914 Hall’s Brewery 

had taken over all except one of the city’s other breweries. In 1926, Hall’s itself was purchased by 

Allsopp & Sons Ltd. of Burton-on-Trent, along with a number of other regional brewers in the same 

period. Allsopps continued to make more acquisitions to become the biggest brewer in the country 

by the end of the 1950s, supplying 48% of the UK’s total outlets. The business eventually became 

part of the Danish Carlsberg Group, which now have just one brewery in Northampton, with around 

15% market share. By the late 1990s, 84% of the UK’s national beer output was supplied by just four 

companies, with regional breweries supplying 14-15%, and 350 small breweries accounting for 1-
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2%.63 By 2008 the four national breweries had all entered foreign ownership. The brewing industry is 

now thoroughly globalised, at least in terms of ownership, with the top four brewers in the world – 

AB-InBev, SABMiller, Heineken and Carslberg - accounting for over half the global market share.64  

However, from this position of consolidation and centralisation in the brewing sector, at the end of 

the 20th century the number of microbreweries started to expand rapidly. A microbrewery is defined 

as having a production of below 5,000 hectolitres every year – the number of businesses in this 

category grew by 184% between 2002 and 2013.65 In 2015 there were estimated to be 1100 

microbreweries in the UK,66 with an annual growth rate of 10% and 3 breweries opening every 

week.67 One of the main reasons for this growth is often cited as a piece of legislation, the UK 

‘Progressive Beer Duty’ (PBD) threshold of 2002, which meant that small brewers faced lower excise 

duties than larger brewers – with a reduction of 50% for the first 5,000 hectolitres. This policy was, 

according to the then Chancellor of the Exchequer Gordon Brown, explicitly designed to “encourage 

one group of small businesses: the nation's small brewers.” A rise in microbreweries has also been 

seen in other countries where similar policies have been introduced (Germany, Czech Republic, 

USA), but it is likely that in addition to legislation a number of other factors also contributed to 

growth, including lower cost, more compact and easier to install small-scale brewing equipment, as 

well as the general rising demand for more ‘authentic’ and locally-distinctive food and drink 

products. Between 2008 and 2012 the number of microbreweries in Norway grew by 210%, Sweden 

300% and Spain 442%.68 

It is undoubtedly true that business is not easy for many 

microbreweries, with some analyses suggesting that while the 

PBD increased the rate of new business creation in the sector, it 

has done little to improve business profitability or survivorship.69 

The overall size of the beer market is also declining in the UK as 

the number of manufacturers increases, leading some analysts 

concerned that microbreweries will increasingly be competing 
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for smaller slices of pie. Nonetheless, while data for the market share of microbreweries in the UK is 

not available, the market share of the ‘Big 4’ has certainly declined, from 84% in the late 1990s, to 

56% today.70 While many microbreweries are producing for a resolutely local market, mostly sold via 

pubs (the on-trade) rather than shops (the off-trade) some businesses that started as 

microbreweries have breached the 5,000 hectolitre cap to expand into markets further afield, and 

even abroad. One of the well-known success stories is the Scottish craft brewer BrewDog, which in 

2007 was brewing just over 1,000 hectolitres and today brews 134,000 hl, has 540 employees and 

operates 44 bars in locations including Brazil and Japan. The success of craft brewing has been 

sufficient for the major firms to be concerned, producing their own ‘craft beers’ to try to capture a 

portion of this emerging market for themselves - in 2015 SABMiller purchased London craft brewer 

Meantime for as much as £50m. Stories such as these challenge the concept of ‘local manufacturing’ 

by showing how businesses are not static entities – what might look like small-scale manufacturing 

for a local consumer-base might in fact be a step on the way to further growth.    

Nonetheless, despite these caveats, it is clear that brewing does represent an example of an industry 

where redistribution of manufacturing has occurred over the last 10-20 years. A number of factors 

have been identified that may have facilitated this change including technological improvements, 

government regulation, and changing consumer demand. Based on interviews and research, several 

further hypotheses are proposed here: 

 Low barriers to entry: Brewing is a relatively simple operation compared to other kinds of 

food and drink manufacturing – neither the ingredients nor the finished product are high 

risk from a food safety point of view as long as basic hygiene procedures are adhered to – so 

having access to resources such as sterile operating space and cold storage and 

transportation are not barriers to access as they might be for other food products. Products 

also have a relatively long shelf life and relatively few ingredients are required, for which 

there are established supply chains.  

 Access to markets: Access to markets through pubs has been critical for the growth of 

microbreweries. Up until the 1980s, pubs were owned by breweries themselves, so there 

were few options for new independent breweries to find a market. This was changed by The 

Supply of Beer (Tied Estate) Order 1989, which opened up new opportunities for sales – 

indeed 85% of beer from microbreweries are sent to pubs in draught form71. Other locally 

produced food and drink products sold through shops rather than pubs and catering outlets 

do not have this kind of market access since retail is controlled by supermarkets and chains 

with centralised distribution systems that cannot easily incorporate small-scale and local 

suppliers.   

 ‘Lifestyle’ product: Unlike many other food and drink products, beer is a drink primarily 

associated with leisure time and its consumption is less utilitarian in nature. The kind of 

alcoholic drink that people consume is strongly associated with identity – think of the 

associations that go along with the drinker of a pint of Newcastle Brown Ale vs. a glass of 

                                                           
70

 IBISWorld UK Industry Reports: Beer Production 
http://clients1.ibisworld.co.uk/reports/uk/industry/majorcompanies.aspx?entid=680#OC [accessed 
03/02/2016] 
71

 SIBA (2013) ‘Local Beer Report 2013’  

http://clients1.ibisworld.co.uk/reports/uk/industry/majorcompanies.aspx?entid=680#OC


   
 

 37 

rosé wine, vs. a mojito cocktail. So the rise of microbreweries and craft beers represents an 

opportunity for consumers to make a statement about their identity. But the range of new 

brands and flavours offered by microbreweries is also an opportunity for drinkers to engage 

in an enjoyable and interesting experience. While other food and drink products are also 

clearly cultural in similar ways – for example cheeses, where people enjoy quality, novelty 

and diversity – this cannot be said in the same way for breakfast cereals, for example.  

 
Case study 3: Shotover Brewery 
 
This microbrewery was opened in 2009 in a small village outside Oxford, 
using £30,000 investment to convert a former stable building. The sales 
strategy is representative of the wider microbrewery sector in selling 
80% of output wholesale in casks to 15 pubs and bars, rather to retailers 
in bottles or cans. For Shotover, selling bottled beer to retailers has a 
lower margin and the beer takes longer to produce (4 weeks rather than 
3). The company has an explicitly local sales strategy, only selling in 
Oxfordshire and with no intention to expand into a larger area or other markets such as 
supermarkets or wholesale distribution channels. The beer’s brand is also oriented towards this very 
local market, with the distinctive Oxford skyline on all labels. All trading relationships are based on 
personal rather than purely contractual relationships. Another reason for not wanting to sell into 
supermarkets is the higher food safety compliance demands. While the business sells only locally, 
ingredients are not sourced locally. Malted barley is sourced from Norfolk – malting barley is a 
specialist crop and malting itself a specialist operation, with only 6-7 maltings left in the UK. For 
Shotover, quality is the prime consideration over locality. Likewise hops are critical to the flavour of 
beer, and the location of production is a critical factor, with some of the best flavoured varieties 
coming from the USA and New Zealand.  

 
 
Based on interview LNN009 28/10/2015 

 

6.5 What would RDM of food look like in Oxford? 

If more of Oxford’s food were to be manufactured locally, what would it look like, and what would 

need to happen to facilitate this change? First, any company attempting to enter this local market 

would need to pick an appropriate product that would be well suited to producing on a smaller scale 

for local distribution. The case study of microbreweries above suggests what some of the attributes 

of a successful product might be:  

 Product with potential for high-margin, low-volume sales model. Consumer willingness to 

pay higher price for value-added product. 

 Routes to market will be available outside of the standard supermarket distribution 

channels. 

 Manufacturing process should be relatively simple with low food safety risk and low 

regulatory burden.  

Malt Mash Lauter Boil Ferment Condition Filter Package 
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 Machinery and equipment should not require high initial investment. 

 Advantageous regulatory mechanisms may be in place, either at local or national level. 

The microbrewery example suggests that procurement of local ingredients is not vital to the success 

of a local product. Economies of scale mean it will usually be cheaper for manufacturing businesses 

to buy ingredients from large-scale supply chains than local sources. Nonetheless, use of local 

ingredients could be a selling point for a new product and it could provide benefits in terms of 

circular economy systems or vertical integration.  

In addition to product-specific attributes there are a number of general conditions that could 

facilitate and support increased local food and drink manufacturing in Oxford. These were explored 

in a workshop in Oxford attended by small businesses and other stakeholders in December 2015. 

The workshop asked about the biggest challenges faced by local food and drink manufacturers as 

well as how they could be overcome. The key challenges emerging were:  

 SPACE: Small businesses report lack of suitable spaces for manufacturing and storage with 

affordable rents and the right facilities. Available spaces in Oxfordshire are either far from 

the centre, too large or unaffordable once rent and business rates are factored in.  

 CULTURE AND PRICE: Overcoming British food and shopping culture – lack of customer 

demand for quality products. People demand low-price food instead. Food producers do not 

command the same level of respect as in e.g. France.  

 MARKETING: Limited ability to fund marketing - many customers are driven by brand 

awareness and marketing. Differentiation and a story behind a product are opportunities, 

but not all producers have the skills to do this marketing work. Especially important in a city 

with a large transitory population. Oxfordshire does not really have a food identity – think 

vs. Cornwall.  

 RETAIL: Access to markets - there are food fairs and local shops but it is difficult to sell to the 

mainstream. Consumers cannot easily access local products. No appropriate online 

platforms. Selling through local wholesale is also problematic because of the cut taken by 

the middleman. France and the UK have different retail dynamics in that the UK food chain is 

dominated by 5 major multiples and the whole manufacturing base caters to this system.  

 FINANCE: Start-up and labour costs and prices – all very high. Legislative changes such as 

new pensions rules and higher minimum wage all affect small, labour-intensive businesses 

disproportionately.  

Initiatives recommended by participants to overcome these barriers include marketing support, the 

need for retail outlets that will source from local companies, and council-supported access to small 

business units. No single initiative would transform Oxford’s food supply, however. The reasons that 

most foods are manufactured at national and regional level rather than local level are systemic. Even 

in sectors such as brewing, where conditions promote local companies, market share is still 

dominated by centralised manufacturing.  

 
Research questions: 
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 What is the exact mix of regional and national provision to regional distribution centres in 
the UK? 

 What percentage of food in a city like Oxford is provided from local manufacturing – precise 
quantification. 

 What kinds of products are best suited to local markets and why – what are their key 
characteristics? 

 What are the factors that explain the growth in the microbrewery sector and how can these 
be replicated in other sectors? What are the future prospects for growth in microbreweries? 

 How do customers perceive locally manufactured foods relative to centrally manufactured 
foods? 

 How would the business and regulatory landscape have to change to promote more local 
food manufacturing businesses at city scale? 
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7. Products in depth: Bread 

As the previous section has indicated, location and scale in food manufacturing are closely linked to 

the specific characteristics of different products. With this in mind the following two sections 

explore the location and scale of manufacturing for two very different products in detail.  

Background 

Bread is a staple carbohydrate in the UK, commonly made of wheat flour, water, yeast, salt and a 

range of additives. Bread is one of the most ancient processed foods, and records have been found 

of bread production since the dawn of agriculture in the Fertile Crescent 10,000 years ago. Because 

grains like einkorn and emmer (ancestors of modern wheat) could be cultivated at scale and stored 

for a relatively long time, they were arguably a key factor in the emergence of the first civilisations. 

By 5,000 - 3,700 BCE grain had become a staple food throughout the Middle East and Europe. In 

Britain, rye was the key bread ingredient until around 1700 when wheaten bread became dominant. 

As wheat and bread became more central to the British agricultural system and diet, new legislation 

(e.g. the imposition and removal of the Corn Laws in the 19th Century) and technologies (roller mills, 

fine sieves, baking tins) became increasingly important to its historical trajectory.  

By the early-mid 20th Century, bread production was becoming increasingly industrialised, with 

growing distribution of pre-sliced square shaped loaves produced in large factories. The traditional 

small bakeries that had previously served individual neighbourhoods with fresh bread began to die 

out by the 1950s, but it was the widespread uptake of the Chorleywood Bread Process (CBP) after 

1965 that cemented the dominance of the industrial baker. This technological innovation shortened 

the time taken to make bread by replacing the original fermentation process with an intense period 

of high-energy mixing which allowed added enzymes and other agents to simulate the effect of 

fermentation. According to Cauvain & Young 2015, “The evolution of breadmaking techniques has 

changed more since the mid-1940s than in all the preceding centuries.”72  

Consumption 

The UK population every year purchases some 2.1 million tonnes of bread, or 2.7bn standard 800g 

loaves.73 According to the Federation of Bakers the average UK household purchases 80 loaves of 

bread a year,74 while the UK’s National Diet and Nutrition Survey estimates average consumption by 

adults at 2.5 medium slices per day.75 The level of consumption is however declining inexorably over 

time. In 1996, bread consumption was half the level recorded in 1942, and consumption continues 

to drop.76 Most of this fall is accounted for by the reduction in white bread consumption, while 
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consumption of brown and speciality breads has seen a general trend of slow increase since the 

1970s.   

 

Figure 4: Household bread purchases in the UK 

Although per capita bread consumption has been steadily declining over the past half century, bread 

is still a key source of energy (11% of total), carbohydrate (20%) and protein (9%) in the diet of UK 

adults.77 Bread is also an important source of micronutrients including thiamine, niacin, folate, zinc, 

calcium and manganese.78 The health consequences of bread consumption vary depending on the 

type of bread eaten - white processed bread has less nutritional value than high fibre wholemeal 

bread. The majority of bread is purchased for preparation or consumption in the household, with 

around 5% of the total being purchased out of the home in the form of pre-prepared sandwiches, or 

consumed with or as part of meals in restaurants, cafes or canteens.79 Bread is eaten primarily at 

breakfast and lunchtime rather than at dinner.80 Women eat far less bread than men (76g / day 

average compared to 133g).  

Manufacturing processes  

The manufacturing of bread can be thought of as occurring in two stages. First the milling stage, 

during which grain is transformed into flour; and second the baking stage, which includes the 

addition of water, yeast, salt and other ingredients. 
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In milling, individual wheat grains are broken down into progressively finer pieces, retaining more or 

less of the bran (the outer coating of the seed) and germ (the vitamin-rich reproductive embryo of 

the seed) depending on whether white, brown or wholemeal flour is required. White flour contains 

only the endosperm (the starchy carbohydrate body of the grain). Flour is referred to according to 

the degree of ‘extraction’ i.e. how much flour is extracted from the crushed grains. White flour is 70-

75% extraction, meaning that 25-30% of the grain (including all of the bran and germ) is left behind. 

Brown flour is around 90% extraction, leaving behind the 10% of the crushed grain, most of which is 

bran. Wholemeal flour is 100% extraction, meaning that endosperm, bran and germ are all included 

in the final product. The process is as follows: 

 Grading: according to multiple criteria the most important of which is protein content.  

 Cleaning: wheat is cleaned to remove stones, dust, grit, metal and other impurities. A 

variety of the following may be employed:  

 Conditioning (tempering): water is added to soften the wheat, making it easier to process 

Blending: Wheat of different grades and moistures is blended together to obtain a batch 

with the required characteristics (the grist) 

 Breaking: the wheat passes through rollers, breaking or cracking open the grain 

o The material passes from the roller through metal sieves separating it into three 

categories 

Á Middlings, or farina: the finest material 

Á Semolina: larger pieces 

Á Interior still attached to bran 

 Middlings purifier: sieves separate the grain into endosperm, bran and germ.  

 Middlings grinding: middlings are ground into flour by large smooth metal rollers. Each time 

flour is ground it is sieved to separate it into flours of different fineness, which can be 

combined as desired to produce a final product.  

 Processing: small amounts of oxidizing agents etc added along with vitamins and minerals as 

required by law. Flour normally matured for 1 – 2 months.  

 Packing: into bags for industrial, commercial or household use. 

The basic operation of the baking stage involves mixing flour with water to create a network of 

gluten strands that can trap and hold gas bubbles created by the fermentation of sugars in the 

dough by yeasts. Time is required for both the development of the long gluten strands and the 

formation of gas bubbles. When the risen bread is baked the starch in the dough gelatinises, making 

the bubbles that have been formed into a permanent feature of the loaf, called the crumb. There are 

four stages common to all baking processes.  

1. Mixing 

2. Proving / fermenting 

3. Baking 

4. Cooling 

There are two main variants used in commercial bread production in the UK, the Chorleywood 

Bread Process (CBP) which was invented in the 1960s and accounts for most bagged sliced industrial 
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bread on sale, and the more traditional Bulk Fermentation Process (BFP), which is used by some 

smaller commercial bakers and craft bakers.  

The essential difference between BFP and CBP is found at the fermentation stage. While traditional 

bulk fermentation requires around 3 hours of fermentation time, the innovation of the CBP was that 

by introducing a significant level of mechanical energy, changing the formulation of the dough with 

extra water and hard fats, and adding a mixture of dough improving chemicals, the fermentation 

time requirement was virtually eliminated. In the CBP the dough develops the ability to stretch and 

retain gas within the first five minutes of the process. As well as radically reducing the time needed 

to bake bread, the CBP also allowed the use of lower protein British wheat where previously British 

bakers had been heavily dependent on imported high protein wheat.  

 

BFP Process Details 
 

 Mix ingredients 

 Bulk ferment (3 hours) 

 Divide dough 

 First proof (stand for 15-20 minutes) 

 Reshape – place on baking sheet or in tin 

 Final proof (45-50 minutes in 
temperature and humidity controlled 
environment) 

 Bake (30 minutes) 

 Cool (30 minutes – 2 hours) 

 Slicing and packaging 
 

 TOTAL: 5+ hours 

CBP Process Details 
 

 High energy mix (3 minutes) 

 Divide dough 

 Intermediate proof (stand for 5-8 
minutes) 

 Reshape – place in tin 

 Final proof (45-50 minutes in 
temperature and humidity controlled 
environment) 

 Bake (17-25 minutes) 

 Cool (2 hours) 

 Slicing and packaging 
 

 TOTAL: 3.5 hours 

Figure 5: simplified time BFP and CBP process diagram with timings 

 

7.1 Current distribution of bread manufacturing 

Although milling companies and baking companies are sometimes owned by the same parent firms 

(as in the case of Associated British Foods who own both Allied Mills and Allied Bakeries, makers of 

Kingsmill; or the Hovis business, which includes 6 flour mills) these two stages are carried out in 

different locations, so there is already in effect a segmentation and distribution of the bread 

manufacturing process.  
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Current distribution: Mills 

In the UK 5 million tonnes of wheat is milled every year to produce 4 million tonnes of flour. There 

are 50 commercial mills in the UK, owned by 30 companies.81 On average therefore a UK mill 

processes 100,000 tonnes of wheat and produces 80,000 tonnes of flour in a year. The largest mills 

produce 300,000 tonnes a year, while small commercial mills might produce 10,000 tonnes a year. 

While there are smaller ‘artisan’ mills producing small quantities, they are not generally considered 

‘commercial’ and do not produce more than 1% of UK flour. In terms of ownership 4 companies 

operating at 20-25 sites are responsible for 65% of the UK‘s flour production.  

As with the Walkers Crisps case study earlier in the document, this fact raises the question of why 

flour millers have multiple production sites rather than a single production site. Part of the answer 

lies in history and part in economic geography - according to economic geography theory, a 

manufacturing plant will ideally be placed in between the place of origin of the raw material and the 

place of consumption of the finished product. Historically during the early- to mid-20th century much 

of the wheat being milled would have arrived from overseas, leading to some mills being sited at 

dockyards. Indeed, although the proportion is lower than in the mid-20th century, some of the wheat 

used in milling does still come from abroad, so it may still make sense to have mills by the coast. 

Carrs Group for example, which has 1.9% market share for grain milling, own 3 mills, of which 2 are 

located at dockyard locations meaning grain can be transferred directly from arriving boats rather 

than having to go through additional road transport – resulting in cost savings.82,83  

However, there has been consolidation in the milling industry – there are now fewer, larger mills 

than previously, and some of the mills that have closed down have been at coastal locations. 

According to Alex Waugh, Director General of nabim, this is likely to be due to poor location with 

respect to final customer, meaning higher transport costs. Compared to a mill located centrally in 

the UK, a mill on the coast has half of its market ‘in the sea’, i.e. flour has to travel further on 

average to get to the same customer base. For this reason most recent investment in mills has 

focused on the M1 and A1 corridors, centrally located with good transport infrastructure. The 

IBISWorld market report for grain milling states that the North West is the region with the highest 

concentration of mills, citing proximity to secondary manufacturers such as baked goods and cereal 

manufacturers (e.g. Kelloggs, Unilever, Premier Foods); proximity to major centres of consumption 

including Manchester and Liverpool; and good transport connections. The second highest 

concentration in the East Midlands is cited as due to nearby agricultural production. Although wheat 

grain is imported into the UK (around 13% of total wheat used in mills, except in 2012/13 due to 

exceptionally poor harvest) very little flour is imported into the UK so it is fair to assume that mills 

are primarily located in the UK.  
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Figure 6: Left, Distribution of Hovis flour mills – red dots. Yellow dots are bakeries and distribution 

centres. (Source: Hovis web site). Right, Geographical spread of all mills in UK (Source: IBISWorld 

Grain Processing Market Report) 

Current distribution: Bakeries  

As to the current distribution of bakeries providing 

finished bread for the UK, these are greater in 

number and more widely distributed than mills. 

While 50 commercial mills produce 99% of the UK’s 

flour, there are 150 large plant bakeries (employing 

more than 100 people) in the UK, 30 of which supply 

some 75% of all bread consumed. There are 350 

medium sized bakeries (25-100 people) and 4,500 

small craft bakeries (fewer than 25 people).84 A large 

plant bakery (3,000 m2) might produce 7,000 loaves 

an hour – circa 1m loaves a week, or 800 tonnes of 

bread.85 The cost of the facility is around £10m. 

Meanwhile a craft bakery might produce 7-8 tonnes 

of bread per week.86 Looking just at the three big 

firms manufacturing packaged bread for the UK – 

Warburtons, Allied Bakeries and Premier Foods – each one has around 10 large bakeries spread 

across the country. Because bread has a short shelf life, manufacturing is located relatively closer to 

consumers, allowing wastage to be reduced.  
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Another reason for closer proximity to the consumer is that transportation is relatively more 

expensive than for flour since bread has a higher volume to mass ratio. The geographical distribution 

map above shows that bakeries are more evenly spread across the country than mills, which are 

concentrated in the East Midlands, East of England and North West. Comparing the distribution 

chart for bakeries vs. mills, there is a notable correlation between population and number of bakery 

establishments which is not as strongly present for mills. The anomalous figures for London and the 

South East could be explained by the fact that a proportion of bread for consumption in the South 

East is in fact baked in London.  

Mills - Flour Bakeries - Bread 

  
50 mills 5,000 bakeries 

Relatively concentrated in East Midlands, North 
West and East of England 

Relatively correlated with population 

Primarily Business-to-Business (B2B) Primarily Business-to-Consumer (B2C) 

Long shelf life Short shelf life 

Table 2: Comparison of milling and baking 

 

7.2 Prospects for Redistributed Manufacturing of Bread 

 

RDM: Milling 

Flour milling for the UK already occurs predominantly onshore in a limited number of facilities. 

Although around 20% of grain is imported from abroad, very little flour is imported. There is little 

reason to think that any further significant redistribution of manufacturing will occur in the flour 

milling industry. Flour milling is a high-volume, low-margin industry in which considerable 

consolidation has already occurred due to competitive pressure. Since most sales are B2B rather 

than B2C there are relatively few opportunities for product differentiation and ‘value-added’. The 

main area where such opportunities do exist is for home and craft bakers demanding a wider variety 

of specialist flours. However, while both home and craft baking are growing sectors, they are still 
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overall a very small part of the bakery sector’s output. While they remain niche, there does not seem 

to be great scope for new specialist milling businesses to break into the market since those small 

mills already operating in the sector are under pressure and fighting for market share. Serving a 

large retail market for home bakers demanding specialist flours would also require a change in the 

UK’s dominant centralised retail distribution system, allowing supermarkets to more easily sell 

products from smaller and regional milling companies.  

The interviews with small specialist mills conducted for the LNN project have also posed a more 

conceptual challenge to the idea of RDM, since both of these mills serve non-local as well as local 

markets. In order to survive within the niche market for specialised flours they have needed to reach 

out to national and even international customers. Thus a critical general question for LNN is whether 

being close to the consumer is a prerequisite for the RDM concept to apply. It is possible to imagine 

a situation in which manufacturing is more ‘distributed’ than today but where the consumers are 

also widely distributed, rather than local. Finally, thinking about the smallest level of RDM, it seems 

unlikely that micro- or home-scale flour milling will capture significant market share. Technology 

does exist for home flour milling – indeed in many developing countries grains are processed by 

hand at home scale – and for health aficionados the idea of freshly milled flour keeping maximum 

nutrient content may be attractive. However, the expense of purchasing a mill, the difficulty of 

procuring wheat grain, and the time needed for the milling is likely to be off-putting to all but the 

most fanatical home bakers.  

 

Figure 7: The Kitchenaid grain mill allows consumers to mill their own flour with a food processor 

attachment. 
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Case study 4: Small Flour Mill, Oxfordshire 
 
The site in question is the smallest commercial roller mill left in the UK, with a capacity of 2 tonnes 
per hour. It was built in 1980s using machinery from the 1930s. The mill produces around 8,000 
tonnes a year in total, or around 0.1% of the flour produced by the UK milling industry every year. In 
the past the mill would have served a primarily local market but now supplies customers nationally. 
The mill does not produce enough flour to supply large commercial bakery customers, nor 
supermarkets. Instead most of the output goes to craft bakeries, who pay a premium for the flour 
because they consider it a higher quality product with a better story, a degree of product 
personalisation and personal service. Selling to retail customers is a smaller market, mostly via small 
specialist food shops – and some is also available on Amazon.  
 
The future of the mill is unclear. While the turnover of the business is £4-5million, costs are high and 
margins are small. Running costs are estimated to be around £180/tonne, which compares to 
something like £40/tonne for a larger mill. Older, smaller mills like this are also more labour 
intensive than larger mills, with the 35 staff here producing a much smaller volume of flour as the 
same number would in a larger, modern mill. Changes to legislation such as the new higher 
minimum wage and new pension requirements will add to the staff bill. Other legislation such as the 
Climate Change Levy (a rate of 0.559p per kilowatt hour chargeable on all electricity from non-
renewable sources) also negatively impact the business, since although it is designed to promote 
energy efficiencies, there is no way to increase efficiency at the mill without considerable 
investment to replace old machinery, or start with new machinery at a cost of £3-4m. 
 
Based on field visit LNN005 19/10/2015 

 

 

RDM: Baking 

Like milling, baking of bread for the UK primarily occurs onshore, and with a regional focus. Although 

it has undergone considerable consolidation throughout the 20th century, the baking industry is still 

more widely distributed than the milling sector, and it is also a more promising place to see further 

RDM occurring in the future. The growth of smaller artisanal bakeries can be partly accounted for by 

the changing trends in bread consumption. Bread consumption in 1996 was half the level recorded 

in 1942, and it continues to drop,87 however, most of this fall is accounted for by the reduction in 

white bread consumption, while consumption of brown and speciality breads has seen a general 

trend of slow increase since the 1970s. Included within the speciality breads market is unpackaged 

bread, which grew by 24% in 2015, and it is in this area that smaller, more local bakeries have a 

competitive advantage. Their growth is part of a change in perception of bread over time, as it 

moves towards being a quality item for which people are prepared to pay a premium. Flavour, 

freshness and quality is perceived to be higher in unpackaged bread from craft bakers, who have the 

advantage of being able to bake and sell their bread on the same day.88  

                                                           
87

 DEFRA (Department for Environment Food and Rural Affairs) (2000) Household consumption of selected 
foods from 1942 onwards. Available at: 
http://www.defra.gov.uk/statistics/foodfarm/food/familyfood/nationalfoodsurvey/  
88

 Euromonitor International 
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So for bakeries, the main dynamic of redistributed manufacturing is a move away from centralised 

and highly mechanised production of standard white sliced loaves, towards an essentially different 

product which cannot be manufactured in this way – an artisanal unpackaged loaf. How far this 

market can develop, however, is ultimately controlled by how much extra consumers are willing to 

pay for high-quality bread. Artisanal manufacturers in this sector face the same barriers as small 

mills, in that efficiencies are lower and wage burdens higher as compared to larger bakeries. 

Legislative changes like small business tax breaks and other support could also see the further 

growth of small bakeries for local markets. At the smaller end of the RDM spectrum, home 

manufacturing of bread is still popular, if a minor part of the overall bread consumption picture. 

Many people still bake bread by hand at home, while others use automatic breadmakers, first 

commercialised by the Matsushita company in Japan in 1986 as the ‘Raku Raku Pan Da’.89,90 It is 

interesting to note in the context of the excitement around 3D printers and RDM, however, that 

despite the availability of affordable home breadmaker technology (a basic machine can be bought 

for £40), most consumers still prefer to purchase their bread from a retailer.  

 
Case study 5: Small Bakery, Oxfordshire 
 
The bakery was established in 1972 in a village outside Oxford. There are now 2 shops, and recently 
a separate off-site bakery was set up to supply them. 70% of their business is not through their 
shops but to wholesale customers within a 50 mile radius, using 3 vans on 2 major delivery routes. In 
total the business sells 7-8 tonnes of bread every week. Half of their £1m turnover is absorbed by 
the wage bill for 35 staff, and labour is one of the biggest concerns for the business owner – not only 
the cost, but also the difficulty of attracting and retaining skilled staff with sometimes antisocial 
hours and relatively low pay. Migrant labour has been of great benefit to the business, with the 
arrival of trained Eastern European bakers, but family labour has also been vital to the continued 
success of the business, with 2 sons and a nephew playing key roles.  
 
The changing demand for high quality bread has been useful for the bakery, which has increased its 
range and sold at farmers markets and specialist shops. According to the owner the market now is 
very different to how it was when the shop started out in the 1970s, when the bread market was 
mostly price-driven and supermarkets were famous for offering stacks of bread at below cost of 
production as a loss-leader incentive to customers. However, having been established prior to the 
recent growth of the artisan sector is also a constraint, because their established customer base are 
more price sensitive than perhaps newer entrants to the sector would be. Whilst some new artisan 
baker specialise in sourdough for a predominantly middle class market with low price sensitivity, The 
bakery has a customer base accustomed to more traditional breads with a lower price-point. So as 
overhead costs like employment rise, their business has less ability to respond by raising prices.  
 
Based on site visit and interview LNN004 28/10/2015 

 

                                                           
89

 Interestingly the creation of the first bread machine by Matsushita is the subject of a classic business 
management text: Nonaka, I. (2007) The Knowledge-Creating Company. Harvard Business Review July-August 
2007 
90

 Cole, Browning and Schroeder (2003) Encyclopedia of Modern Everyday Inventions. Greenwood Publishing 
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Research questions: 
 

 What future scenarios would encourage businesses to radically redistribute bread 
manufacturing, for example rising transport fuel costs? 

 What are the cultural and structural differences underlying the differing distributions of 
milling and baking in France vs the UK?  
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8 Products in depth 2: Tomato paste 

 

Background 

Tomato paste is a concentrated long shelf-life product used globally as an ingredient in preparing 

meals and food products.91 It is produced by removing the seeds, skin and pulp of tomatoes to 

create a tomato juice, which is then thickened by evaporation. Modern tomato cultivars contain up 

to 94% water by weight92 – reducing the water content drastically whilst still preserving the fruit’s 

flavour and utility in cooking means that it can be transported more cheaply. A second important 

feature of tomato paste is that it transforms a product that in its ripe form has a short shelf life and 

is extremely hard to transport without damage, into a durable long-life form. These factors have 

been central to the growth of the tomato industry as they allow the tomato to be sold over a wide 

geographical region and outside of the relatively short summer harvest period.     

Tomato paste as a global commodity ingredient is a relatively modern phenomenon. Industrial 

tomato processing and preservation took off in North America, where in the latter half of the 19th 

century the process was scaled up with automated canning, and later on, with mechanised 

harvesting. It was California that transformed the tomato from a local, seasonal crop to a global 

commodity product for mass consumption, and California is still the world’s preeminent tomato 

processing region. In California, tomato processing happens on a vast scale (the state accounts for 

35% of global tomato processing). Facilities handle on average 391 metric tonnes of tomatoes an 

hour,93 each truck delivering approximately 23 tonnes of tomatoes, with several hundred deliveries 

in a day.94 Factories tend to operate 24 hours a day for the length of the harvesting season, which 

will be around 100 days minimum or 150 days target for expected return on investment from the 

plant.  

Manufacturing process 

Modern tomato processing is carried out in large factories handling very high volumes of tomatoes. 

They typically operate 24 hours a day during the tomato season.  

Harvest: Generally, the whole field is mechanically harvested in one go, when the fruit are at 

optimum ripeness. The harvester automatically separates out stems, leaves and green 

tomatoes.  

                                                           
91

 What might technically be classed as double concentrate tomato paste (the kind you would find for sale in a 
tube in the supermarket) is normally called tomato puree in the UK, while in the US tomato puree would refer 
to a product with a much more liquid consistency.  
92

 Bastin, S. (1997) Water content of fruits and vegetables. University of Kentucky Cooperative Extension 
Service, College of Agriculture. https://www2.ca.uky.edu/enri/pubs/enri129.pdf  
93

 Morning Star Company (2014) 2014 Tomato paste and processed tomato statistics. Exhibit 1. 
http://morningstarco.com/statdocs/2014_Tomato_Stats.pdf 
94

 California Foundation for Agriculture in the Classroom (2014) Commodity Fact Sheet: processing Tomatoes. 
Information compiled by the California Tomato Growers Association Inc. 
http://www.cfaitc.org/factsheets/pdf/ProcessingTomato.pdf  

https://www2.ca.uky.edu/enri/pubs/enri129.pdf
http://morningstarco.com/statdocs/2014_Tomato_Stats.pdf
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Delivery: Tomatoes are delivered to the processing facility as soon as possible, often within 

hours of harvest. Tomatoes are graded for suitability and to determine payments – tested 

for colour, taste, mould level, disease etc. 

Sorting and cleaning: Tomatoes are washed and any remaining roots, stems and leaves are 

removed manually alongside tomatoes of substandard quality.  

Pulp production: Tomatoes are crushed and heated to form a course pulp.  

Hot break / cold break: The pulp is heated to one of two temperatures. Hot break takes 

place at 98-100°c, denaturing enzymes that break down peptide chains and resulting in a 

more viscous paste, but at some cost to flavour. Cold break processes happen at around 

60°c leaving the enzymes functioning to break down peptide chains, meaning a less viscous 

paste, but with slightly better flavour.  

Finishing: The pulp is put through screens that remove skin, seeds and pulp.  

Evaporation: The juice is thickened, generally using a vacuum evaporator. 

Packaging: The paste is sterilised and rapidly cooled, and packaged depending on final 

destination.  

Facilities will often produce other tomato products in addition to paste, for example canned whole 

tomatoes, chopped tomatoes, tomato sauce or tomato juice. 

8.1 Tomato paste in the UK 

 

Current distribution of manufacturing  

Unlike bread, no tomato paste is manufactured in the UK. A central reason for this is because the UK 

is climatically poorly suited to the growing of processing tomatoes, the main raw material in tomato 

paste. Processing tomatoes must be grown close to the point of manufacturing, since ripe tomatoes 

cannot cost effectively be transported over long distances. Globally the two main exporters of 

tomato paste are Italy and China, each exporting around $750m worth each year.95 90% of the UK’s 

imported paste comes from the EU (mostly Italy, Spain, Portugal and Greece), with the remaining 

10% mostly from China, and a small percentage from the Middle East and North Africa.96 Not only 

are the factories supplying the UK with tomato paste relatively far from the consumer, but they are 

also generally speaking large-scale processing plants dealing with hundreds of tonnes per hour of 

raw material through highly mechanised operations.  
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 UNcomtrade HS data 
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 UK Import/Export data www.uktradeinfo.com   

http://www.uktradeinfo.com/
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Table 3: Top tomato paste exporters in the world (USD1,000) 

RDM potential 

On the face of it the prospects for redistributed manufacturing of tomato paste in the UK context are 

not particularly strong, as the final product would be uneconomical to make on a domestic level. Nor 

does RDM in this case seem to offer much by way of societal advantages. Take the example of 

Oxford city, which consumes a total of around 133 tonnes of tomato paste per year.97 Modern 

tomato paste processing facilities such as those in California can produce over 100 tonnes of tomato 

paste every hour.98  To produce enough tomato paste for Oxford for a year would take the Morning 

Star processing facility in Williams California an hour and 12 minutes. In order to be viable, such 

facilities need to operate continuously for around 100 days so would produce vastly more than 

Oxford’s required supply. Indeed a facility of this size could produce enough tomato paste for all UK 

household consumption in around 5 and a half days.  

Some of the smaller commercial facilities available can operate at a minimum capacity of around 

800kg of tomato paste an hour, but would still need to run for 100 days minimum for return on 

investment.99 A small factory of this kind would therefore produce some 2000 tonnes of tomato 

paste at minimum over the course of a season, more than 15 times as much as Oxford consumes in a 

year. Assuming that the manufacturer could win 10% of market share for Oxford tomato paste 

(rather than being able to supply the entire city as a monopoly), the factory would produce more 

than 150x as much tomato paste as could be sold in the city. Thus a tomato paste facility in Oxford 

would therefore need to be oriented towards selling the majority of its product outside of Oxford.  

The second major challenge to establishing a flourishing tomato paste industry in Oxford is raw 

materials supply. All commercial tomato paste production uses field-grown processing tomatoes as 
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 See LNN Tomato Paste Research note for calculations 
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 Morning Star Company (2014) 2014 Tomato paste and processed tomato statistics. Exhibit 1. 
http://morningstarco.com/statdocs/2014_Tomato_Stats.pdf 
99

 http://fsg.afre.msu.edu/promisam_2/references/Abt_Associates_2008_Tomato_Processing.pdf  

http://morningstarco.com/statdocs/2014_Tomato_Stats.pdf
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the input. There are so few field grown tomatoes grown in the UK that Defra has stopped collecting 

statistics for this category – the UK climate is not well suited to the crop. All commercial tomatoes in 

the UK are grown in heated greenhouses and destined for consumption as fresh tomatoes. There are 

around 40 tomato growers in the UK, producing some 99,000 tonnes of tomatoes with a value of 

£118 million in 2014.100  

Assuming a relatively small processing facility as above, it is unlikely that the season for UK outdoor 

grown tomatoes (Aug-Sept) would be long enough for the 100 day minimum period of operation for 

viability. Greenhouse tomatoes can be harvested all year round so it will be assumed that the 

tomatoes used in the facility are greenhouse grown. The ratio of fresh tomatoes used to produce an 

equivalent weight of double concentrate tomato paste is around 6:1 from a modern processing 

facility.101 So producing the minimum 2000 tonnes of tomato paste in the season (see above) would 

require 12,000 tonnes of tomatoes. UK greenhouse tomatoes yield an average 425 tonnes / 

hectare102 so to keep this small-scale plant running for the 100 day season (12000 tonnes) would 

take minimum 28 hectares of glasshouses (14% of UK current tomato acreage). 

The average wholesale price for UK grown round tomatoes varies between £1.10/kg (hungry gap) 

and £0.69/kg (summer and autumn) and £0.95 in winter.103 So for a tomato paste producer to 

purchase 12,000 tonnes of tomatoes in the cheapest months (e.g. June to November estimated 

average cost £0.85/kg or £850 a tonne) would cost £10,200,000. Given that generally the cost of 

tomatoes is around half of the cost of tomato paste production104 the cost price of producing 2000 

tonnes of tomato paste would be £20,400,000.  This would work out at a cost of production of £1.02 

per 100ml of tomato paste, five times higher than the current average retail price of tomato paste at 

22p per 100ml even before any marketing cost or profit margin has been added. Therefore the 

resulting paste would have to be an expensive premium product in order to be viable.  This is not 

necessarily a barrier for a niche producer – there are many examples of expensive products being 

marketed to willing high-end consumers. However, the real question is whether there is any good 

societal reason for making tomato paste in the UK instead of, for example, Italy. Are there social, 

economic or environmental reasons why manufacturing the paste domestically – closer to the 

consumer, in smaller manufacturing units – would be better than importing it? This question will be 

examined in more detail in the next Chapter.  

8.2 Tomato paste in West Africa  

As a further exploration of the potential of redistributed manufacturing in a wider range of settings 

than just the UK context, a case study of tomato paste in West Africa was also developed, based on a 

field visit to Sierra Leone.  
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 Defra’s UK horticultural statistics 2014 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/449502/hort-report-
30jul15.pdf  
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102

 Defra 
103

 Defra fruit and vegetable wholesale prices https://www.gov.uk/government/statistics/wholesale-fruit-and-
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Figure 8: Location of Sierra Leone in West Africa region 

West Africa is an appropriate location to study the RDM of tomato paste: the region is suited to 

outdoor tomato production, tomato paste is a staple ingredient in local cuisine – yet most of the 

tomato paste consumed in the region is imported from China. In the past West Africa has had a 

domestic tomato processing industry, however, globalisation and free trade have meant the erosion 

of this industry over time and its replacement with imported products. The example of Ghana has 

much in common with other countries in the region. In the 1960s, tomato paste processing factories 

were set up by the government as part of agricultural development strategies. However, in the 

1980s, structural adjustment policies strongly encouraged by the World Bank and IMF led to a 

removal of protective tariffs, leaving the factories unable to compete with imported European paste. 

European producers have the added advantage of agricultural subsidies for processing tomatoes 

under the Common Agricultural Policy, plus export subsidies for finished paste, meaning that 

European production could undercut West African production.105 106 In 2004 for instance, €298 

million was paid by the EU in support of their own processed tomato products.107 In addition, 

Ghanian tomato processing facilities suffered from lack of spare parts for machinery, and lack of 

technical and marketing expertise.108 Of the remaining three large-scale plants in the country in 

2010, one was using only 7% Ghanaian tomatoes, with the remaining production involving 

reprocessing of imported bulk paste, one was operational only intermittently, and one had recently 
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closed down due to being unable to source sufficient tomato inputs at a competitive price.109 Over 

the past fifteen years European paste has increasingly been replaced by Chinese paste as the 

Chinese tomato sector has been grown.  

It can be argued that re-establishing domestic tomato paste production facilities in West Africa 

would carry a number of advantages. Import dependency would be reduced, improving balance of 

trade; increased value could be added to domestic tomato crops; if paste production was linked to 

smallholder agriculture, livelihoods could be improved by offering steady markets; and currently 

high levels of tomato wastage (up to 60% in Sierra Leone) could be reduced. There is therefore an 

argument on several grounds for the redistribution of global tomato paste manufacturing so that 

instead of West African countries getting supply from very large factories in China, they could be 

supplied from smaller factories located far closer to the consumer in the consuming countries 

themselves – an example of the ‘on-shoring’ paradigm of RDM. It can also be argued that there is a 

case for micro-scale tomato paste production units to be located close to producers, since the 

absence of good roads and refrigerated transport logistics (in a hot climate) means that many 

tomatoes could go to waste if they had to be transported to a centralised manufacturing plant. 

Micro-scale facilities operated in villages would also potentially allow smallholders to capture some 

of the added value themselves. These two possibilities – medium-scale facility at national scale, and 

localised micro-scale facilities close to producers – are explored below in the context of Sierra Leone.  

Micro-scale tomato paste production 

Climate and soils are best suited to tomato production in Sierra Leone’s northern districts, especially 

in areas of Inland Valley Swamp (IVS) where year-round water availability means production can 

occur across wet and dry seasons. In these areas, smallholder farmers produce a range of 

horticultural crops including lettuce, cabbage, spring onions, onions, carrots and tomatoes. 

Tomatoes are considered a high-margin crop, however, due to their rapid perishability in the hot 

climate, wastage is the main barrier to realising higher profits. In the wet season up to 60% of 

tomatoes are wasted after harvest and before reaching final consumers. One potential solution to 

reducing this wastage and realising the economic potential of tomato growing is tomato processing 

capacity that would allow the tomatoes to be transformed into a shelf-stable tomato paste product, 

which would have a ready market domestically.  

There are a number of reasons why this is a challenging idea: 

 Availability of appropriate-scale machinery. Tomato paste processing is a complex operation 

involving 9 different stages, and machinery for these processes is normally suited only for 

large throughput applications. Given the availability of tomatoes on a village scale, the 

process would need to be largely carried out by hand.  

 Quality would be much harder to maintain since the non-mechanised processing operations 

carry higher risk of burning the paste or causing discoloration. The end product would be 

likely to be far more variable than in mechanised processes, making it hard to build up a 

consistent brand reputation.  
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 Food safety would be hard to ensure in a village level production facility, especially given the 

lack of clean running water in most such settings. Even if food safety could be guaranteed, 

there may be a customer perception of risk.  

 There would be no economies of scale to the tomato paste production, meaning that the 

end product would be more expensive than the current market price. In a low-income 

country and for a commodity product like tomato paste consumers are highly price-sensitive 

so it is highly unlikely the product would succeed on the domestic market.  

 In addition to poor availability of clean water for hygiene requirements, electric grid power 

is unavailable in most rural settings in Sierra Leone and indeed is inconsistent in most urban 

settings. So the facility would need to be powered by a generator or renewable energy 

solution.  

Ultimately although it is theoretically possible to produce tomato paste on a micro-scale, in Sierra 

Leone it is not a promising option for generating sustainable income. However, micro-scale 

processing of other agricultural commodity products is not uncommon in the country – for example 

rice dehusking or cassava crushing and drying. The essential difference between these and tomato 

processing operations lies in their relative simplicity (2 or 3 operations compared to 8 or 9; no 

complex operation such as evaporation or canning) as well as far lower food safety risks, with no 

need for aseptic conditions or pasteurisation.  

Medium-scale tomato paste manufacture 

The other option for domestic tomato paste manufacturing considered here is a high-investment 

small or medium-scale mechanised production facility that could process tomatoes from multiple 

growing areas around the country. This is still an example of RDM since it calls for a relatively smaller 

plant than many of those currently in operation globally, and closer to the consumer since it is in the 

country of consumption rather than in China. For example, a medium scale plant with capacity to 

produce 10-15,000 tonnes of paste every year (by comparison, the world’s largest tomato 

processing facility can make around 160,000 tonnes of paste a year) would require an initial 

investment of $4m, with an IRR of 10-20% and a payback period of approximately 4 years.110 The 

smallest commercially available tomato paste plants would produce around 2,000 tonnes in a year.  

Facilities at these kinds of scale could generate sufficient revenue to allow the necessary 

investments in water and energy infrastructure to be repaid, and allow quality control and hygiene 

procedures to be introduced to mitigate food safety risks. This approach, however, still contains two 

key challenges: 

 Firstly, installing machinery with this capacity would require a near-constant supply of 

tomatoes at a rate of 600-900 tonnes (medium scale) or 120 tonnes per day (small scale). It 

is not economically viable to start and stop the machine on a regular basis, since every 

stoppage requires a cleaning and sterilisation process to be carried out, creates wastage 

from partially processed paste that remains in the machinery, and also reduces the 

utilisation ratio for the plant. 120 tonnes per day equates to 12,000 tonnes over a 100 days 
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season, which is 60% of the country’s entire annual tomato production. Since no processing 

facility would be able to immediately, or even in the longer term, purchase 60% of all the 

tomatoes produced in Sierra Leone, there would be a need for alternative sources of 

tomatoes to keep the machinery running. One option for this is for a tomato farm to be 

planned alongside the processing plant. At Sierra Leone’s average yield of 9 tonnes per 

hectare, 1,300 ha would be required to supply all of the tomatoes for the small plant. If it is 

assumed that yield could be improved by using improved horticultural practices to 20-25 

tonnes/ha then only 480-600 ha of tomato crop would be required. While this would 

provide a reliable bulk supply of processing tomatoes, it could be complemented by an 

outgrower scheme sourcing tomatoes from smallholders, the volume of which could rise 

over a number of years as logistical and trust relationships with farmers became cemented. 

 The second major challenge for onshoring tomato paste production is price. Imported 

tomato paste from China is sold for between 1000-1500 Leones (SLL) per 70g tin, the 

standard unit of sale – around SLL 14,000-21,000/kg. Interviews with smallholders and local 

fixers in tomato producing regions ascertained that the purchase price for fresh tomatoes 

ranges from SLL 4-7,000 in the dry season to as low as SLL 3,000 in the wet season when 

supply is abundant. The lowest potential price is SLL 2,000 which could potentially be 

achieved if long-term trust relationships were established. Since 6kg of tomatoes are 

required for 1kg of paste, the fresh tomatoes needed to manufacture 1kg of paste would 

cost between SLL 12,000 at minimum to as much as SLL 42,000. In the best possible 

commercial scenario therefore (buying tomatoes as cheap as possible and selling paste as 

expensive as possible), the raw material input cost would be 58% of the finished product 

price, meaning that other costs would have to be kept low in order to make a profit. In 

another, perhaps more realistic scenario of buying tomatoes at medium price and selling at 

medium price, the cost of tomatoes would be 17% higher than the selling price of the 

finished product, making the product unviable to produce.  

The purpose of the costed example above is to reiterate that as in the UK, one of the major 

challenges for RDM – even where it might be desirable for social or economic reasons – is to be price 

competitive with products from more centralised production. While in the UK there is a large market 

segment with disposable income to spend on higher-cost products where the brand or quality is 

appealing enough, in countries like Sierra Leone there is only a very small middle class demographic 

and therefore not a sizeable market for value-added products. Most tomato paste-buying 

consumers in the country are highly price-sensitive. The number of failed attempts to introduce 

tomato processing plants in other West African countries shows that overcoming these barriers is 

not an easy proposition. In addition there are other barriers including poor infrastructure, lack of 

consistent water and energy supply, lack of skilled personnel, and local and national corruption.  

Given that there would be social and economic advantages for Sierra Leone in onshoring tomato 

paste production, therefore, what would be necessary in order to achieve this? Assuming that the 

additional barriers mentioned at the close of the last paragraph could be overcome, a number of 

other measures could be considered: 
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- Import protection: one way to stimulate the domestic production of tomato paste would be 

the introduction of protective tariffs on incoming Chinese paste, making it more expensive 

for consumers to buy. However, this is not only against prevailing development philosophies 

but would also endanger other vital economic and diplomatic ties with China, one of the few 

major investors in the country.  

- Domestic support: A second option would be to provide positive stimulus and support for 

domestic companies such as subsidies, investment or tax breaks to reduce the costs of 

business for tomato paste manufacturers in Sierra Leone.  

- Social business: Third, given the high risks and small returns to be made initially in this sector 

there would be a need to promote social entrepreneurship, with business leaders motivated 

by social impact as well as potential profits. Aiming for a larger size plant would also help to 

increase the size of potential returns to human and financial capital that would be required 

to make such a business work. 

 

 
Research questions: 
 

 What is the potential for RDM as a tool for development in the Global South? 

 What challenges face new redistributed food manufacturing businesses in the developing 
world, and how can they be overcome? 
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9 Conclusions 

This paper began by outlining the emerging concept of RDM and explaining the background to the 

UK food manufacturing sector. The current distribution of food manufacturing facilities in the UK 

was explored, including through statistical measures, before four different versions were sketched of 

what the sector might look like if it were reorganised along RDM lines. These range from the 

smallest scale and closest to the consumer – manufacturing in the home – to relatively large scale 

but domestically produced rather than overseas (onshoring). Using these ideas as an exploratory 

lens, the case of Oxford was then examined, asking what kinds of products are already produced 

locally, and what kinds of support would be needed to grow the local food manufacturing sector. 

Finally, analyses of two specific products – bread and tomato paste – were presented. Bread is an 

example of a product that has a more widely distributed manufacturing sector compared to many 

other food products, while tomato paste for the UK is manufactured distant from the consumer in 

large facilities overseas. Tomato paste manufacture was also explored in the context of West Africa 

to throw light on the potential of RDM as a development tool.  

In light of these explorations, how distributed is food and drink manufacturing in the UK? Seen in a 

historical context, statistical measures show that the sector is relatively concentrated, both in terms 

of the ownership of companies producing the bulk of processed food, and also when it comes to the 

geographical consolidation of manufacturing facilities. Food manufacturing for the UK is more 

centralised now than it ever has been: most of our processed food is produced at relatively large, 

relatively centralised facilities. However, history is only one angle for comparison. If instead food 

manufacturing is compared to other manufacturing sectors, it in fact takes place relatively close to 

the consumer, in that most of it (~65%) takes place in the UK. Many other manufacturing sectors 

have been impacted by offshoring to countries with lower labour costs, but food has remained 

relatively resilient and is now the UK’s largest manufacturing sector. One of the central reasons for 

this is that food products have a freshness premium attached to them – so long transport distances 

may be detrimental. Cultural appropriateness is very important, perhaps more so than for any other 

manufactured product – consumers often show a preference for food made in the UK. Being located 

in the UK also allows products to respond to local demand more easily, for example through changes 

in product formulation or packaging.  

9.1 Drivers of location and scale 

RDM is fundamentally a future-oriented concept at this point. It suggests that while food 

manufacturing now is relatively more centralised than in the past there is potential for a reversal of 

this trend in the future. In order to understand the causes of these shifts in location and scale there 

is a need therefore to develop a set of drivers that would explain why food manufacturing might 

become more or less centralised over time. These drivers should ideally help explain the causes of 

centralisation over the 20th century; the current distribution of manufacturing in different sub-

sectors (e.g. why a bread company might have 10 bakeries in the UK rather than 1 bakery); as well as 

the posited future decentralisation. In other words, at any point in time, what are the determinants 

of where food manufacturing sits on a scale of least centralised (e.g. micro-manufacturing in every 

home) to most centralised (one global mega-factory)? The following factors are initial suggestions in 

this area that can be tested and substantiated in future research.  



   
 

 61 

 

Drivers of larger scale Drivers of smaller scale Modifying factors 

 Economies of scale 

 The structure of 
capitalist businesses 

 Proximity to raw 
materials 

 Proximity to markets 

 Quality and 
authenticity 

 Technological and 
social innovation 

 Regulation and policy 

 Changing cost 
landscape 

Table 4: Drivers of scale and location in food manufacturing 

 

DRIVERS OF LARGER SCALE 

 Economies of scale: Producing more of a product allows inputs to be purchased in bulk, 

processes to be optimised, proportionally more financial resources to be expended on 

marketing and R&D, and so on, all of which give larger facilities a competitive advantage in a 

price-driven marketplace. This is a powerful driver of upscaling in manufacturing.  

 The structure of capitalist businesses: Most large food firms are shareholder owned 

companies and as such their main metric of success is the company’s growth. There is 

therefore an impetus not only to invest in increasingly large manufacturing facilities over 

time but also for mergers and acquisitions to occur, increasing the size and decreasing the 

number of companies responsible for the majority of production. Where mergers occur, 

factories are likely to be consolidated to increase efficiency of operations.  

 Proximity to raw materials: For some food products, geographical concentration occurs 

because it is advantageous to site manufacturing facilities close to the place of origin of raw 

materials. In the case of tomato paste, this is because tomatoes cannot be transported over 

long distances or for more than a limited number of hours without spoiling. For potato 

crisps, potatoes are a heavy and bulky raw material so to reduce transport costs 

manufacturing is located close to potato fields. In both cases therefore, manufacturing is 

geographically tied to where agronomic conditions offer competitive advantage for primary 

production.  

DRIVERS OF SMALLER SCALE 

 Proximity to markets: However, while the three preceding factors result in a tendency 

towards geographical concentration, proximity to markets is a countervailing force for 

certain products. Where freshness is at a premium (as in the case of bread) or the final 

product is expensive to transport due to weight or bulk (e.g. crisps, which take up a lot of 

space), the desire to centralise will be softened and it may be propitious to have a greater 

number of manufacturing facilities distributed relative to the market being served.  

 Quality and authenticity: Consumers play another role apart from demanding fresh and 

competitively priced products. Sometimes consumers demand food and drink products that 

are higher quality, culturally distinctive or have greater ‘authenticity’ – and are prepared to 

pay a higher price for them. Since large manufacturers specialise in mass production, these 

niche products are often manufactured by smaller entities, at smaller facilities (though not 
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necessarily always close to the consumer). The willingness of consumers to pay more can 

ease the pressure of the price drivers of consolidation listed above.  

MODIFYING FACTORS 

 Technological and social innovation: The invention and commercialisation of new ways of 

manufacturing and new ways of selling to customers could lend advantage to either smaller 

or larger-scale manufacturing. For instance, new technologies for flexible manufacturing at 

scale might allow large facilities to start competing with some of the product customisation 

currently only offered by smaller players. On the other hand, innovations such as internet 

shopping allow smaller manufacturers to avoid the costs normally captured by retailers by 

marketing and selling direct to customers at lower prices. 

 Regulation and policy: Governments can choose to incentivise either smaller or larger scale 

production through a wide range of subsidies, tax breaks, protective measures or other 

instruments – for example the progressive tax on breweries encouraged the emergence 

microbreweries. The influence of regulation is not always intentional – for example legal 

compliance requirements are more easily achieved by large firms than smaller firms because 

they have more human and resource and capital available to deal with non-core tasks, thus 

effectively giving competitive advantage to larger firms.  

 Changing cost landscape: All of the above factors take place in a changing landscape of 

costs, which can work in the favour of smaller or larger manufacturers. Key amongst these 

costs will be the cost of transport. If the cost of transporting goods over long distances 

becomes more expensive, either due to rising fuel prices or regulation, there will be an 

added incentive to manufacture more locally, and thus de facto in relatively smaller units. 

Another key cost is the cost of labour – in labour intensive industries, manufacturing may 

become concentrated in low-cost countries, but if labour rates equalise this will be less of a 

driver of concentration.  

These proposed drivers could be tested in a number of ways including through macro-scale historical 

analysis of how the food sector has changed over time, but also by looking at specific decisions 

regarding location and scale that have been taken by businesses, in order to study the factors 

leading up to them. By understanding how location and scale in food manufacturing have changed 

over time, a more substantive case could be made for the likelihood of redistribution in the future.  

On the basis of current knowledge, however, there seem to be few indications of a substantive shift 

towards decentralisation in the UK – the strong economic drivers pushing towards larger scale 

manufacturing are unlikely to be displaced or reversed at any point in the near future.  As long as 

markets remain relatively free and transport fuel costs remain low, companies will continue to enjoy 

economies of scale enabling them to provide price-conscious consumers with cheap food products. 

However, consolidation in most parts of the food sector will not, indeed cannot, take place at the 

same rapid rate as seen during the 20th century’s grand transformation and industrialisation of food 

manufacturing. Different products also have different sets of drivers acting up on them (e.g. 

different raw materials, different demand characteristics, different innovation and cost landscapes, 

different regulatory frameworks etc.), so products will all tend to have a distinctive ‘settling point’ in 

terms of how large manufacturing facilities are and where they are located. For instance, because of 
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the cost of transporting bread to consumers, and the need for freshness, it is likely that bread 

manufacturing will remain more widely distributed than flour manufacturing.  

The main growth area for smaller scale manufacturing appears to be in the artisan foods sector, 

driven by growing demand for quality and authentic foods from a middle-class population with 

relatively high levels of disposable income. However, the sector remains niche and there are few 

indications that the bulk of the food that is consumed will be produced in this way. Nonetheless, the 

business landscape is never monolithic – it contains within it diversity, innovation and niche markets, 

with businesses operating at a variety of scales. There are within the food sector good examples of 

smaller-scale manufacturing. There are people producing bread within their own homes. There is a 

lively local food economy based on quality, provenance and authenticity. But these sub-sectors 

currently make up only a very small percentage of the total volume of food consumed within the 

country. There are also weak signals of change and innovation that might hint at a larger role for 

RDM in the food sector in the future, for instance the changing nature of work and the rise of 

internet-connected technologies.  

 
Case study 6: industrial symbiosis at British Sugar 
 
One of the implicit hypotheses of the LNN project is that operating at a more local scale will allow 
manufacturing to more effectively operationalize the principles of ‘industrial symbiosis’ and ‘circular 
economy’, for example the minimisation and utilisation of waste streams, the mutually beneficial 
alignment of processes and so on. However, this hypothesis would require further research in order 
to be substantiated. Indeed one of the case studies of the project suggests that larger scale 
manufacturing may also carry advantages in this area.   
 
The British Sugar factory in Wissington is the largest beet sugar processing facility in the world. It 
takes raw materials exclusively from the local area, working with 1,200 sugar beet growers at an 
average distance of 28 miles from the factory. The basic operation the factory is designed for is to 
slice sugar beet that is then sent to a hot water diffuser where the sugar is extracted; this sugar juice 
is then passed through multiple effect evaporators to produce a syrup; this is subsequently 
crystallised to create the final product. The factory is however also considered one of the most 
efficient in Europe, with multiple pathways for the utilisation of wastes, for example: 
 

 150,000 tonnes of topsoil is recovered from sugar beets coming into the factory and 
reprocessed for sale.  

 After sugar extraction the beet is pulped, dried and used as animal feed. 

 Hot water from the processing is captured and the heat is reused for other processes 

 Surplus energy from the CHP plant is sold back to the grid and provides power for 120,000 
people 

 Surplus heat and CO2 is pumped to one of the country’s largest tomato greenhouses, 
covering 18 hectares 

 Residual syrup is processed to make betaine and raffinate, which are used as animal feed 
supplements. 

 Waste is fermented to produce 55,000 tonnes of bioethanol a year. 
 
For many of these factors, large scale is an asset. For instance scale means that large enough 
quantities can be dealt with to cover fixed costs – i.e. economies of scale are gained. Being part of a 
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large company also means that human resource and capital is available for investment and 
innovation. The tomato greenhouse was a risky project since the concept had not been proven 
elsewhere, however the initial £5m investment was relatively small compared to the overall 
turnover of the parent company ABFoods. British Sugar employs two people just to come up with 
innovative ideas like this.  
 
It is also notable that being a very large company does not mean that the manufacturing facility is 
not integrated with very local issues. For example as noted above, all of the raw materials for the 
factory come from an average distance of 28 miles. The tomato business also serves 250 local 
wholesale customers including restaurants and shops, and has recently started a partnership with a 
local businesswoman to manufacture chutneys from waste tomatoes – this is done at a very small 
scale, only 1,000 jars per year.  
 
Based on site visit 18/02/2016 
 

9.2 The significance of location and scale 

Even if analysis of drivers does not indicate a significant shift towards smaller scale food 

manufacturing under current conditions, there may be a case to be made that such a shift would 

provide societal or environmental benefits and thus should benefit from policy support. A 

comprehensive approach to the question of the impacts of location and scale in food manufacturing 

would require the focus of an entire research project - indeed, through an extensive stakeholder 

process, the recent EU FP7 project GLAMUR identified 24 attributes for food chain performance 

(listed below in table 4), all of which could be assessed. Not only are there a large number of such 

potential ‘performance indicators’ but in addition they would need to be assessed according to the 

different RDM paradigms identified in this report – for example, ‘home manufacturing’ may have 

different affordability or responsibility implications compared to artisanal manufacturing.  

Sustainability Attributes Home 
manufacturing 

Artisanal 
manufacturing 

Mid-sized 
manufacturing 

On-shored 
manufacturing 

Affordability 
Ď Ď Ď ? 

Creation and distribution of added 
value Ď č ? č 

Contribution to economic 
development Ď ? ? č 

Technological innovation 
č ? ? ? 

Governance 
? ? ? ? 

Efficiency 
Ď Ď ? ? 

Profitability/competitiveness 
Ď Ď Ď č 

Connection 
? č ? ? 

Resilience 
? ? ? ? 



   
 

 65 

Food waste 
Ď Ď ? ? 

Information and communication 
? č č ? 

Food security 
? ? ? ? 

Consumer behaviour 
? ? ? ? 

Territoriality 
? č č ? 

Labour relations 
Ď ? ? ? 

Resource use 
? ? ? ? 

Pollution 
? ? ? ? 

Biodiversity 
? ? ? ? 

Nutrition 
č č ? ? 

Food safety 
Ď Ď ? ? 

Traceability 
č č č č 

Animal welfare 
? ? ? ? 

Responsibility 
? č ? č 

Fair trade 
? ? ? ? 

Table 5: Sample RDM impacts matrix built around the 24 GLAMUR sustainability attributes111 

Within this brief scoping project it has not been possible to carry out an extensive investigation of 

how RDM in the food sector would stack up against such indicators. One thing that becomes clear 

from an initial pass at this exercise (above) is that a simple box-ticking approach is not likely to be 

successful – attested by the large number of orange question marks. It is impossible to say a priori 

whether smaller scale manufacturing would improve food safety, or nutrition – without comparing 

very specific cases. How, for example, would we start to unpick the role of scale and location in 

labour relations? It is quite possible that scale has no immediately discernible a priori impact on 

biodiversity. And so on… 

In future work on RDM a set of attributes similar to those of the GLAMUR project could be drawn up 

based on the preliminary work from the LNN pilot, and each explored in depth. As a starting point 

                                                           
111

 Kirwan, J., Maye, D., Bundhoo, D., Keech, D. and Brunori, G., (2014) GLAMUR WP2 - Scoping / framing 
general comparative report on food chain performance (deliverable 2.3). Countryside and Community 
Research Institute, University of Gloucestershire, UK 
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for future research, 6 factors are listed below that this early stage research suggests might warrant 

particular attention going forward:  

1. Regional economic development 

On a global scale, where manufacturing is located is of great importance to national economies. 

Countries with manufacturing can provide for their own domestic consumption and thus reduce 

their import dependency and trade deficit, which may be an important economic tool during a 

recession. Manufacturing also provides jobs and tax revenues domestically. Having manufacturing in 

a country or region may be particularly important for developing countries wanting to increase their 

manufacturing base as part of their economic growth strategy, or for regions suffering economic 

decline.  

2. Food security 

If the UK is overly dependent on imported foods manufactured elsewhere in the world then food 

security may be vulnerable to trade disruptions such as conflict, geopolitical disputes, oil price rises 

or natural disasters. Even outside of catastrophic scenarios involving severe food shortages and 

rationing, disruptions of these kinds could lead to food price rises impacting on the food security of 

the poor. However, food security is also enhanced by sourcing some food from overseas, increasing 

diversity, reducing vulnerability to any single shock factor, and reducing prices of some goods. So 

there is a balance to be struck.  

3. Food miles 

Centralised facilities located further from raw materials or markets will require greater transport 

miles, increasing fuel use, greenhouse gas emissions, local air pollution, traffic and burden on public 

infrastructure. However, recent work has shown that transportation is only a small proportion of the 

overall environmental footprint of the food system, and that this footprint depends significantly on 

the mode of transport, with longer distance transportation modes like container shipping and 

articulated lorries being more efficient per tonne-km than local modes such as small truck.112 More 

food miles does not always mean higher emissions overall.  

4. Energy use 

Scale of operation has potential implications for the energy use of food manufacturing, an important 

consideration given that the food and drink processing industry is the fourth highest industrial 

energy user in the UK.113 Generally speaking, upscaling the machinery in an industrial operation is 

likely to make it more energy efficient since there are certain fixed energy costs that need to be met 

irrespective of scale. Larger businesses will also have more capital available to invest in upgraded 

energy efficient machinery, and more resources available to monitor energy performance. However, 

smaller scale operations can utilise alternative technologies that replace energy requirements with 

human labour or additional time.  
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 See appendix for more detailed discussion? 
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 Carbon Trust (2012) Food and drink processing introducing energy saving opportunities for business. 
https://www.carbontrust.com/media/39212/ctv004_food_and_drink_processing.pdf [accessed 22 February 
2016] 

https://www.carbontrust.com/media/39212/ctv004_food_and_drink_processing.pdf
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5. The human economy 

Some people are concerned that large-scale corporate food system activities remove powerful social 

bonds that operate at smaller scales to promote a well-functioning society in which people lead 

meaningful lives. For instance, it is argued that knowing where food comes from promotes 

transparency and trust, and builds social capital. It can also be argued that large-scale manufacturing 

impinges on the right to food sovereignty – that is, the right of people to choose the way their food 

is produced, traded and consumed – by raising extremely high barriers to entry for those who would 

start small food manufacturing businesses but find themselves unable to compete.  

6. Nutrition 

Large-scale food manufacturing is often carried out by large companies with the central aim of 

creating shareholder value. In order to operate at scale and preserve high margins, cheap but 

nutritionally questionable input products such as palm oil or high fructose corn syrup are often 

important ingredients. Preservatives or other additives with possible health effects are also in 

widespread use by the food industry to enable industrial processes, achieve lower costs and prolong 

shelf life. Reducing distance to consumer might reduce the need for preservatives and alternate 

ownership structures might lead to nutrition taking precedence over profit maximisation.  

 

Further work is required to better define these key areas of societal impact affected by scale and 

location in food manufacturing. However, an initial review leads to the conclusion that impacts do 

not unambiguously point in the direction of either larger- or smaller-scale manufacturing offering 

net benefits to society. Instead, a picture of trade-offs emerges where the appropriate scale of 

manufacturing depends on what outcomes are most of interest. If the generation of social capital 

and cultural value take prime position, it may be that smaller-scale manufacturing is most 

appropriate; whereas if energy efficiency is a key concern perhaps a larger better-capitalised factory 

is best placed to deliver it. If reducing food miles is the aim then smaller and more local is better.  

Neither can these judgements be made in the abstract or in generalizable terms for all food and 

drink products. Different products have very different characteristics, leading to different outcomes. 

There will be benefits from the localisation of bread manufacturing that will not occur in the 

localisation of tomato paste manufacturing. Benefits from onshoring tomato paste manufacturing in 

Sierra Leone would not translate in the same way to the onshoring of tomato paste manufacturing in 

the UK. This point is supported by the findings of GLAMUR, with one of the project’s seven key 

concluding messages as follows:  

… Scale matters for some sustainability attributes, not for others. In some cases scale 

improves performance, in others it is the contrary. A generalized, abstract, comparative 

assessment of ‘local’ and ‘global’ food chains as abstract entities cannot be done. 114 

How society should decide where the balance of scale best lies is a complex problem that veers into 

political and ethical territory. These are not questions where an answer can simply be ‘calculated’. 

EF Schumacher makes the point:  
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 GLAMUR’s Main Messages. http://glamur.eu/wp-content/uploads/2016/01/glamur-leaflet.pdf  

http://glamur.eu/wp-content/uploads/2016/01/glamur-leaflet.pdf
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“What scale is appropriate? It depends on what we are trying to do… What, for instance, is 

the appropriate size of a city? And also, one might ask, what is the appropriate size of a 

country? Now these are serious and difficult questions. It is not possible to programme a 

computer and get the answer. The really serious matters of life cannot be calculated. We 

cannot directly calculate what is right; but we jolly well know what is wrong!”115 

Suffice to say that in the current economic system market logic is a prime driver of how 

manufacturing is organised. If consumers will pay more for products from RDM, then there is no 

reason why it cannot emerge in the current system. Yet there is also a case to be made for 

intervention in markets if there is strong enough justification for the public good that could result. 

RDM in the food sector could receive policy support if sufficient benefit could be demonstrated. On 

the current analysis, however, there is not yet any clear case that RDM for food in the UK would 

offer transformative solutions to society’s largest environmental problems including climate change, 

pollution and over-exploitation of resources, nor significantly bolster food security. There seems to 

be more potential for sociocultural and economic benefits, particularly in the developing world, 

where emerging food manufacturing businesses are stifled by competition from abroad but have 

potential to create long-term economic value.  

9.3 Future research questions 

One of the main aims of the LNN project is to better define RDM in the food manufacturing sector 

and in so doing to identify important questions for future research agendas. Through this document 

various questions have been identified, which are summarised below alongside questions arising 

from this final section.  

 
Understanding current distribution of food manufacturing 
 

 How has the distribution of food manufacturing changed over time in the UK, both in terms 
of ownership and geography? 

 What is the relative concentration and distribution of manufacturing for different food 
products in the UK, and what factors account for the variance? 

 What is the exact mix of local, regional and national provision to regional distribution 
centres and cities in the UK? 

 What percentage of food in a city like Oxford is provided from local manufacturing – precise 

quantification. 

 What methods are best employed for visualising geography in food systems and supply 

chains? (See Appendix 1) 

Conceptualising RDM in the food sector 
 

 How well do the four preliminary categories of RDM proposed in this paper fulfil analytical 
needs? Can they be strengthened or improved upon? 

 Do the multiple different ‘types’ of RDM in the food sector constitute a coherent research 
area or are they best researched separately? 

 How do drivers and outcomes of change differ across these four RDM types? 
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 What evidence is there of RDM currently occurring in the food manufacturing sector? 
 
Understanding drivers of location and scale in the food sector 
 

 What are the drivers of location (further or closer) and scale (larger or smaller) in the food 
sector? Can these be substantiated through historical or present-day analysis? 

 What novel technologies, policies or other factors could cause disruption to business as 
usual? 

 What kinds of products are best suited to local markets and why – what are their key 

characteristics? 

 What are the factors that explain the growth in the microbrewery sector and how can these 
be replicated in other sectors? What are the future prospects for growth in microbreweries? 

 How do customers perceive locally manufactured foods relative to centrally manufactured 
foods? 

 How would the business and regulatory landscape have to change to promote more local 
food manufacturing businesses at city scale? 

 What future scenarios would encourage businesses to radically redistribute bread 
manufacturing, for example rising transport fuel costs? 

 What are the cultural and structural differences underlying the differing distributions of 
milling and baking in France vs the UK?  

 What challenges face new redistributed food manufacturing businesses in the developing 
world, and how can they be overcome? 

 How will different future scenarios affect the distribution of food manufacturing – for 
example in a world with much higher transport fuel prices, or different international trade 
rules? 

 
Understanding consequences of RDM in food manufacturing 
 

 What have been the food security, health, economic, social and environmental outcomes of 
historical transformations in food manufacturing over the course of the 20th century? 

 What would be the impacts of RDM across social, environmental and economic outcome 
classes?  

 What are the food security and resilience implications of RDM in the food sector? 

 What are the political and philosophical questions surrounding the RDM of food? 

 What is the potential for RDM as a tool for development in the Global South? 

 Comparing the same product from more or less distributed manufacturing – what are the 
lifecycle impacts and where are the tradeoffs? 

 How will the rise of new technologies in food manufacturing impact on employment in the 
future? Will the sector become increasingly automated? 
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Appendix 1: Visualising 

geography in food chains 
Figure 9 shows one way in which information about bread supply chains to the city of Oxford could 

be visualised (adapted from a diagram created by the World Food Systems Center at ETH Zurich116), 

using estimations and extrapolations of national level data adapted to Oxford’s population size. For 

simplicity the diagram assumes all bread is white bread, rather than wholemeal, and that flours 

other than wheat are not used. It also shows the supply chain only for wheat, rather than also for 

the other ingredients, such as yeast and water.  The stages of the supply chain are shown along the 

top of the diagram, while the degree of locality is shown down the side, running from Local to 

Global. Where activities are placed on the geographical axis is always relative to the place of 

consumption. So placing an activity within the regional part of the matrix implies that it takes place 

within the same region as the consumption. Precisely how regional is defined has been left 

ambiguous in this diagram to avoid giving a false sense of accuracy, but could be more precisely 

specified (e.g. a km range) in future iterations. Another improvement that could be made to future 

versions of the diagram is to make the size of the boxes relative to the material flow taking place – 

so for example the consumption box (100%) could be sized at 1 matrix square and other boxes 

earlier in the supply chain adjusted according to the percentage of material taking that route – see 

figure 11. A Sankey diagram could also be employed for this purpose.  

There has not been time in this pilot project to collect actual data from businesses to make the 

diagram accurate – it should be seen as proof of concept for use in future research projects with 

capacity to make further investigations – but what it does do is show an approximation, based on 

best available data, of how Oxford’s bread supply chain is geographically distributed. This ability to 

visualise the present situation then allows for the development and visualisation of alternative 

scenarios for the geography of food supply chains. One such RDM scenario is presented in Figure 10. 

In this diagram, agriculture has been left unchanged (with 80% UK wheat and 20% imported wheat) 

but the milling and baking operations have been moved to a local level. The diagram at a glance 

allows viewers to understand this change. 
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 Used in Smith, J. & Barling, D. (2014) GLAMUR: UK wheat to bread supply chain case study (Task 3.5) City 
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Figure 9  
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Figure 10
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Figure 11 

This diagram shows what it 

would look like if the boxes 

were made proportional to 

the tonnage of material 

flow. Nb. boxes are not to 

scale – for demonstration 

purposes only 


