
5

e ndustralzaton of the food supply
Ncolas Brcas, Damen Conaré and Mare Walser

A far-reaching transformation of the food supply is underway, fuelled by 
technical and economic developments that are not specic to the food sector. 
An industrial food model is emerging and spreading. is model, however, 
should not be understood as a natural outcome of the way we organize our 
food supply.

e conguraton of any food system1 s determned by the artculaton of 
derent forms of agrcultural producton (Chapter 4), the processng and 
dstrbuton of the food supply (the focus of ths chapter), and food demand 
(Chapter 6). It s closely lnked to the techncal, socal and economc dynamcs 
that permeate socetes.

e hstory of food supply has been shaped by technologcal and economc 
developments that have nuenced the ways n whch food s produced and 
dstrbuted, as well as ts nature, orgn and the ways of accessng t. s chapter 
looks at four major trends wth a more or less long hstory: the ntenscaton 
and juxtaposton of these trends over the nneteenth and twenteth centures 
led to the emergence and dssemnaton of an ndustral agr-food model.2 We 
focus speccally on technologcal changes n the way our food s processed, the 
globalzaton of trade, the concentraton of stakeholders n the agr-food ndustry 
and the boom n dgtal technology. Ultmately, ths chapter seeks to nuance the 
wdely held belef that the contemporary food system was bult n stages – lnearly 

1 As dened by Lous Malasss (1994), ths refers to ‘the way n whch people organze themselves n 
space and tme to obtan and consume ther food’.

2 Raston and Ghers (2010) refer to the ‘agro-ndustral model’, wth the prex ‘agro’ referrng more 
to agrculture and the producton of agrcultural raw materal than to food processng, marketng 
and dstrbuton operatons and actors further downstream, whch the term ‘agr-food’ s deemed to 
denote more accurately.
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over tme – and that t s convergng towards ts nal stage, founded on an 
ndustral model.

Technologcal developments n food processng

For hundreds of thousands of years, humans have mplemented a range of 
methods to process all or part of ther food resources for the purpose of extractng 
ther edble components, slowng down or controllng ther degradaton, ensurng 
ther safety or dgestblty and mprovng ther organoleptc propertes. e rst 
food processng operatons date back to prehstorc tmes, whch were already 
characterzed by the use of processng tools (stone or wooden), the cookng of food 
n connecton wth the domestcaton of re and the applcaton of fermentaton 
methods (Hutkns, 2018; Snshemer, 2018). For nstance, as early as the seventh 
mllennum  n Chna, there s evdence of the producton – n clay jars – of 
a fermented beverage made from rce, honey and frut (hawthorn and grapes), 
whch had a socal, relgous and medcnal functon (McGovern et al., 2004).

Food processng was long a manual domestc actvty handled manly by women. 
e rst processng operatons – cereal threshng, seed grndng and pressng – 
served to separate edble from nedble components and to prepare products 
for storage. Wth the advent of water and anmal power, the rst mechanzed 
processng operatons appeared, leadng to the emergence – at derent tmes 
around the world – of specalzed cra actvtes, oen carred out by men who 
became mllers, pressers, dryers, slaughterers and other food processors (Sgault, 
1993). Durng Antquty, n parallel wth domestc cookng, ‘secondary processng’ 
(from our to bread and pasta, from crude to rened ols, from carcass meat to 
cut peces etc.) became more professonalzed. ere s evdence that specalzed 
sta – brewers, bakers, butchers, pastry makers and other culnary professonals – 
worked n ancent Egyptan palaces (Brescan, 1999).

Wth the Industral Revoluton came sgncant developments n 
techncal food processng systems, partcularly as a result of advances outsde 
the  food ndustry (Brlouez, 2019). Progress n varous scentc dscplnes 
(thermodynamcs, bology, chemstry, physcs, mechancs and materals scence), 
the development of process engneerng, as well as the rse of computer scence 
and electroncs from the twenteth century all contrbuted to the emergence 
of the agr-food ndustry. e dscovery of appertzaton (cannng) n 1795 
and the nventon of the ammona refrgeraton machne n 1858 heralded a 
major revoluton n food preservaton. Buldng on the scentc advances of 
the nneteenth century, the followng century was marked by the nventon of 
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a host of new technologes: food rradaton (1905), freeze-dryng (1906), hgh-
pressure processng (1910), rapd freezng (1929), mcrowaves (1947), mlk 
ultraltraton (1969) and others.

In processng plants, step by step, the use of low-cost fossl fuels, the 
development of automaton and the ratonalzaton of work helped boost 
producton rates whle reducng post-harvest losses. s revolutonzed food 
processng, preservaton and traceablty – the mass, standardzed producton 
of ndustral food began, drven by economes of scale and long-dstance 
transportaton, whch n turn enhanced food hygene and shelf lfe.

At the same tme, the food ndustry was also changng n step wth advances n 
food scence, especally wth the mplementaton of a two-stage food processng 
approach (Soler et al., 2013). Raw materals – whch were becomng ncreasngly 
standardzed and more compettve n the upstream agrcultural sector – were 
processed to extract smple ngredents such as sugar, our, fats, frut purées, 
mlk protens, starch, carrageenan and so on. ese ngredents, derved from 
derent processng operatons, were then used to make nshed products wth 
new organoleptc, nutrtonal or preservatve propertes. s food reconsttuton 
process sometmes requred the use of addtves, ncludng texture, colour and 
taste enhancers, whch could be natural – for example, soya lecthn, turmerc 
or starch – or chemcal – for example, aspartame. s approach was pushed to 
the lmt wth the manufacture of so-called ultra-processed foods, whch now 
domnate the food supply n hgh-ncome countres3 (Montero et al., 2013).

s approach s llustrated by the hourglass n Fgure 5.1. Workng wth a 
certan range of agrcultural raw materals, a handful of ntermedate products 
and new processes can be used to manufacture a multtude of novel processed 
end products (Soler et al., 2013) to meet ever-changng consumer expectatons 
(Chapter 6).

Food supply dverscaton s not lmted to opportuntes aorded by techncal 
developments n processng methods. Industral products are lnked wth a 
growng number of tangble and ntangble servces: ncreasngly sophstcated 
packagng desgned for new uses, nformaton and advce shared by brands on 
ther dgtal platforms, games and compettons and smlar dgtal actvtes. 
ese features help derentate products and target ever more rened consumer 
segments (chldren, senors, sports fans, sck people etc.), thereby gvng rse to 
personal nutrton opportuntes and thus new potental sources of added value. 
Hence, the raw materals n ndustrally produced food products account for 

3 Yet these foods are also becomng wdely avalable n low-ncome countres, partcularly n Southeast 
and East Asa.
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an ever smaller share of the nal product value. Coee exemples ths trend: 
when a person buys a coee, they rst pay for the beans, then for the fact that t 
s ground, freeze-dred and packaged n pods and capsules. Paradoxcally, ths 
means that although food product prces are rsng, producers are not beng pad 
more (Davron and Ponte, 2005).

In addton, the ndustralzaton of food processng has concded wth 
advances n logstcs. e nternal combuston engne and ol-based technologes 
revolutonzed transport, speedng up ts development and reducng ts cost. 
Agrcultural raw materals upstream and nshed products downstream can 
now be transported far beyond ther producton areas. e development of cold-
chan processes has also enhanced the transportaton of fresh produce. ese 
advances have been essental to long-dstance trade, mass dstrbuton and out-
of-home caterng. e domestc use of certan technologes, such as refrgerators 
(from the 1930s) and mcrowaves (from the 1970s), created new opportuntes 
for nnovaton n the food processng ndustry. Together, these technologcal 
developments n food processng and preservaton have fostered growth n 
producton volume, greater food avalablty across space and tme, cost savngs 
through economes of scale and, above all, the dverscaton of the food supply.

Fnally, the food supply nuences consumpton patterns whle also beng 
responsve to changng lfestyles. Food nnovatons do not suddenly emerge, nor 
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Figure 5.1  e sh of the dverscaton of the agrondustral food supply further 
downstream through the use of ntermedate goods and new processes.
Dagram adapted from Glles Trystram’s presentaton ‘What food technology nnovatons?’ (UNESCO Char 
n World Food Systems, 2014).
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do they aect everyone – the dynamcs of the prevalng gastronomc value system 
may dctate how slowly or quckly they are adopted (Flandrn, 1989) (Chapter 6).

Trade globalzaton

Whle trade globalzaton has ntensed snce the nneteenth century (Marnot, 
2012), t dates back to much earler tmes. Recent studes have shown that Asan 
foods were already beng mported nto the Medterranean Basn as far back 
as the Bronze Age, 4,000 years ago (Scott et al., 2021). More recently, n the 
sxteenth century, potatoes, tomatoes and maze were brought to Europe from 
Latn Amerca, gradually expandng the varety of foods eaten by Europeans as 
well as by Asans and Afrcans (Mendes Ferrão, 2005; Fumey and Raard, 2018). 
Food products were sometmes the drvers of exploraton voyages to dscover 
novel ngredents such as spces and stmulants. Breakfast – whch n Europe s 
a combnaton of tea, coee, chocolate and sugar – s a clear llustraton of the 
fact that ‘the world [has long been] n our cups’ (Mntz, 1986; Grataloup, 2017). 
In Europe, n the fourteenth and eenth centures, around three quarters of 
bourgeos and noble cusne dshes featured large quanttes of more than een 
spces. e French subsequently came to neglect spces from the sxteenth 
century, wth the excepton of pepper, cloves and nutmeg (Flandrn, 1989). It 
was not just food that travelled; culnary technques were also exchanged and 
enrched (Gasse, 2017). For nstance, n the sxteenth century, cassava was 
ntroduced to the Gulf of Gunea regon of Afrca, along wth the Brazlan 
technque for processng t nto fermented semolna. e Bennese dsh gar was 
thus nspred by the Brazlan dsh farnha (Muchnk and Vnck, 1984).

s trade s also drven by the urbanzaton of our planet. Hstorcally, wth 
the excepton of fresh produce grown n the vcnty of suburban areas and ctes 
wth a ourshng breadbasket hnterland (e.g. Pars and the Île-de-France regon 
n France), urban areas were suppled n part through long-dstance trade. In the 
eenth century, ctes such as Vence and Genoa, located by the sea or nland 
waterways, mported wheat from Egypt. Amsterdam dd the same wth mports 
from Ukrane. But as Fernand Braudel ponts out:

It matters lttle to them who produces [the food] and the archac or modern way 
t s produced [ . . . ]. Most, f not all, of the prmary sector necessary to ensure 
ther subsstence and even luxury standards are manly outsde [the ctes], and 
work for them wthout them havng to contend wth the economc or socal 
dcultes surroundng producton. 

—Braudel, 1992
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A few major ctes, such as Angkor and Alexandra, were outlers n ths regard: t 
was not the food there that came from afar, but rather the fertlzers. ese ctes 
were located close to agrcultural areas enrched by fertlzng alluval deposts 
percolatng from dstant upstream watersheds (Evans et al., 2007; Vollet, 2007). 
s hghly productve land produced surplus crops that could feed cty dwellers 
employed n the constructon of temples.

From the second half of the nneteenth century, long-dstance trade accelerated. 
e steady ncrease n fossl fuel use reduced the cost and tme of sea and road 
transport, whle the ntroducton of qualty standards enabled people to obtan goods 
through long-dstance purchases wthout havng to actually see them. s latter 
mechansm n turn facltated the development of futures markets for agrcultural 
raw materals (Chapter 4). As part of the market expanson process, standardzaton 
embeds companes n global value chans comprsng networks of nternatonal 
prvate or prvate–publc actors. Moreover, standardzaton helps companes meet 
multple objectves, such as complance wth hygene and health safety regulatons 
(wth the development of standard methods lke the HACCP4 standards system, for 
nstance) or the mplementaton of commercal derentaton strateges through 
the creaton of labels for products meetng precse speccatons  – regstered 
desgnatons of orgn, protected geographcal ndcatons, prvate brands and so on 
(Lamanthe, 2007).

s food standardzaton process s ntensfyng competton wthn 
agrcultural sectors, as products such as cereals, olseeds, coee, mlk powder 
and sugar can all be traded on the same market rrespectve of ther orgn. 
A growng number of countres are able to take part n ths trade dependng on 
ther comparatve advantages. s expanson s helpng to stablze agrcultural 
prces, whch are nherently volatle due to rregular crop harvests – the 
nevtable rsk of an exporter defaultng aer a poor harvest may be oset by 
the performance of another, better-o exporter. Yet futures markets and ther 
speculatve contracts have also heralded the arrval of nancal players n the 
food trade, wth the rsk of generatng speculatve bubbles such as the one that 
fuelled the surge n food prces n 2008. Speculaton by merchants has always 
been rfe n agrcultural markets whenever stockplng was possble, but the scale 
and scope of ths phenomenon changed markedly wth the advent of economc 
globalzaton and nancalzaton.

4 Acronym for ‘Hazard Analyss Crtcal Control Ponts’, an analytcal system for montorng food 
hazards.
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A concentraton of actors

s dual trend of replacng human labour wth machnes and growng 
market nancalzaton s contrbutng to the reconguraton of food system 
actors. What started as a decentralzed patchwork of small-scale commercal 
actvtes – ntally rural and then ncreasngly urban – s gvng way to larger 
and more concentrated companes, wth the rse of the gant multnatonal 
corporatons that preval today: Nestlé, PepsCo, Unlever, Coca-Cola, Mars, 
Mondelez, Danone, General Mlls, Kellogg’s, Assocated Brtsh Food and so on. 
It s thus estmated that the top ten food and beverage companes account for
37.5 per cent of the market share of the world’s hundred leadng food companes 
(IPES-Food, 2017). However, these companes account for only a quarter of 
total sales across the entre ndustry. Concentraton s far hgher n agrcultural 
supply sectors – partcularly for pestcdes – where the top ten companes have 
captured 80 per cent of the market (Raston and Ghers, 2010).

As the sector becomes more concentrated, ts market structure s movng 
towards an olgopoly-frnge model (Raston, 2012) – a few leadng rms 
domnate, wth smaller operators (mcro-, small- and medum-szed enterprses, 
on-farm processors etc.) llng the market gaps. Power s concentrated among 
a handful of gant companes that use ther massve nuence to shape and 
mplement publc polcy n ther favour.

Yet we should not lmt ourselves to an ‘evolutonary’ typology of the 
actors nvolved, gong from ‘rural and tradtonal’ actors to large ‘consoldated 
ndustral’ companes (HLPE, 2017; Johns Hopkns Unversty and GAIN, 
2021), whch would mply that small busnesses are doomed to dsappear and 
make way for larger ones. More oen than not, nteractons between mcro-, 
small-, medum- and large-szed companes are compettve or complementary 
(Gasseln et al., 2023). Moreover, new busness forms are emergng n response 
to purely captalst dynamcs, for nstance, wthn the socal soldarty economy 
(Chapter 20). ey are also promptng conventonal companes to nnovate to 
meet socal sustanablty challenges (Boltansk and Chapello, 2005).

In the late twenteth century, a new actor emerged and became ncreasngly 
powerful: mass retalers. s sector, whch ntally focused on retal (supermarkets 
and hypermarkets), has expanded nto a range of areas – logstcs (platforms),
competng wth wholesale markets; processng, wth the development of prvate 
labels; and the bankng sector, wth consumer credt oers. Supermarkets and 
hypermarkets are sprngng up almost everywhere worldwde, n step wth the 
rse of the mddle class (Reardon et al., 2003). Competton between supplers 
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and upstream producers n ths sector has ncreased as a result of operator 
concentraton and globalzaton.

Wth the advent of mass conventonal and dgtal retal, competton between 
products dsplayed on the same shelf or web page s ntensfyng. Marketng 
and communcaton are now crucal to busness strateges. Brands have become 
vrtual substtutes for products – n other words, the symbolc prestge of the 
brand transcends the actual tangble features of the product. Merchandsng, 
packagng and advertsng are all ways to make a product stand out from the 
competton (Cochoy, 2002). A product’s reputaton thus precedes ts use. 
On supermarket shelves, consumers now nd product nformaton on the 
packagng, whch has superseded nterpersonal relatonshps wth shopkeepers. 
Hence, major agr-food groups are seekng to gan knowledge of ther customers 
and get closer to them by enlstng marketng professonals. Meanwhle, the 
concentraton of mass-market retalers s ncreasng the power mbalance wthn 
the food ndustry. ese retalers’ payment terms enable them to nvest the cash 
ow generated by consumer sales, whch n turn allows them to operate wth 
relatvely narrow commercal margns and thus to oer hghly compettve prces.

Fnally, there are more and more ntermedares, and the chan between 
producers and eaters s lengthenng. e food system s no longer conned to the 
actors drectly workng wth food products. e role of supplers of equpment 
and ntermedate nputs and servces (energy, packagng, dgtal solutons) s also 
steadly growng. An entre economc sector now ndrectly supports companes 
that produce and market food products (research, studes, consultancy, nsurance, 
nance, communcaton etc.). As these facltaton servces professonalze, they 
are also ncreasngly engagng wth a dverse range of food and non-food sectors.

e rse of dgtal technology

Snce the late twenteth century, food systems have ncreasngly been ncorporatng 
dgtal economy tools and operators. Dgtal technology s transformng all stages 
of  the food system – from agrcultural producton to meal orderng – n terms 
of  both the way they operate and the conguraton of the networks of actors 
nvolved.

On a global scale, dgtal technology has been bolstered by the development 
of satellte and arborne magery (va drones), delverng ncreasngly precse 
geographcal nformaton that enables users to calculate the sze of a populaton, 
ts movements and lvng condtons, and even to estmate the extent of poverty 
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(Jean et al., 2016). In the agrcultural sector, satellte magery s used on more 
localzed scales to map agro-clmatc ndcators that may be useful to farmers. 
ese maps enable farmers to ne-tune the management of ther farmng 
operatons. Pestcde supplers, for nstance, propose dgtal applcatons n 
combnaton wth agrcultural machnery to optmze the use of nputs (GRAIN, 
2021). ese tools also serve to record farmng practces and thus report on 
producton condtons. s facltates the certcaton of complance wth 
speccatons wthout the need for costly vsts from an agency to montor 
a farmer’s practces – provded the farmer s able to nvest n ths new dgtal 
equpment. s montorng also extends to workers. It s now possble to 
precsely track, and therefore control, these workers’ movements and actvtes 
through smartphone locaton trackng – a process that s already mplemented n 
onlne retalers’ warehouses.

Blockchan – a shared database that allows for any transacton to be recorded 
wthout the rsk of falscaton – a technology ntally developed for the Btcon 
cryptocurrency, s now beng used for land ttles and product traceablty (Tan, 
2016). Its hgh level of tamper resstance removes the need for central control 
agences. s trend s pavng the way for greater traceablty of product orgn 
and routng, though t s of course contngent on the standardzaton of product 
qualty.

e greatest mpact of the rse of dgtal technology s lkely to be on 
dstrbuton and consumpton. Frst, t s shapng onlne food product orderng 
practces. e recordng of food references n databases used to ll the vrtual 
shelves of onlne orderng stes makes t consderably easer to compare products 
wthn the same category, thus pavng the way for comparatve ratng systems 
that oer better consumer advce. e composton of food products and the 
condtons under whch they are produced are now more easly dentable, thus 
makng them key areas of competton for busnesses. Onlne shoppng s also 
gvng rse to new purchasng practces. It provdes access to onlne ratngs or 
comments, whch shoppers can use to assess the reputaton of derent products 
or manufacturers. However, the lack of oversght of these partcpatory systems 
means that ths nformaton can be adulterated. For nstance, companes can 
purchase pseudo-user revews to promote ther products or undermne the 
reputaton of compettors (Casll, 2019).

e growng use of computers, tablets and smartphones for onlne 
nformaton, shoppng and payment has facltated the collecton of nformaton 
on consumers’ nterests, purchases, movements and sometmes health, and – 
through nanotechnology – perhaps soon even ther lve physologcal state 
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(blood sugar, blood alcohol content etc.). e arrval of smart food processors 
and frdges n households s also enablng the collecton of data on domestc 
practces. ese data can be analysed to draw up consumer proles – so-called 
prolng, whch s valuable to busnesses – and to advse consumers drectly, 
oerng them suggested products or personalzed recommendatons.

Messagng applcatons and vdeo chats on socal networks are used n varous 
ways n the food ndustry, ncludng the sharng of advce, testmonals (e.g. so-
called grocery haul posts on onlne vdeo stes), nformaton and tutorals on 
products, shops, cookng, nutrton and relgous and ethcal practces. s has 
led to the emergence on socal networks of ‘food nuencers’ (Zrar, 2017) whose 
vdeos are wdely vewed. Socal networks are also used to advertse, sell and 
order products or ready-made meals wthn a customer network (Chapter 16). 
s commercal avenue allows people to buy food drectly from farmers or 
ready-made meals from sem-professonal, work-from-home chefs.

e rse of dgtal technology seems to be a contnuaton of the ever-ncreasng 
standardzaton of products and a means of streamlnng and savng tme, thus 
furtherng the food system ndustralzaton process. At the same tme, prvate 
ndvduals are moblzng ths technology to share knowledge, practces and 
nnovatons va potentally copyrght-free processes (IPES-Food, 2017; Hérault 
et al., 2019) (Chapter 18). Such sharng takes place outsde, and sometmes even 
n opposton to, captalst markets whle generatng new forms of socal tes.

Concluson

All of the trends descrbed n ths chapter have contrbuted to the ndustralzaton 
of the food supply and the commodcaton of food. Frst, the socal percepton 
of food s changng: n our collectve magnary, t s gradually beng strpped 
down to ts commercal market attrbutes (prce, convenence, mage), to the 
detrment of ts cultural, health, envronmental and ethcal dmensons, whch 
are regarded as externaltes at best. Second, the management of food systems 
has been entrusted to a hybrd form of governance by publc authortes and the 
prvate sector, ultmately excludng ctzens (Vvero Pol et al., 2020) (Chapters 18 
and 22). However, contrary to the dea of a ‘trumph of mass consumpton and 
the captalzed and nternatonalzed agro-ndustral system’ suggested by Lous 
Malasss (1997), the rse of ths knd of food system does not preclude other 
forms of food organzaton – t combnes wth, shapes and draws nspraton 
from these forms of organzaton rather than replacng them. Whle dgtal 
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technology s ganng ground and oerng new opportuntes for ndustral 
actors, t s also a counterbalancng force used n alternatve ntatves. Despte 
trade globalzaton, the food system ndustralzaton process s far from beng 
a realty everywhere. In all regons of the world, food-consumpton patterns 
combne local and dstant producton, as well as raw produce and ndustrally 
processed food (Chapter 6).

e authors would lke to thank Mathlde Coudray, Jean-Lous Raston 
and Glles Trystram for proofreadng ths chapter and for ther suggested 
mprovements.
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