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e orgns of ndustral farmng
Benoît Davron

Agriculture has a long history. Starting at a time when its main source of 
energy was the sun and it provided food, energy, materials and fertilizers, it 
reached the current age of industrial agriculture, founded on the widespread 
use of non-renewable resources and chemicals, and largely reduced to food 
production.

Over the last two and a half centures, human socetes have undergone a seres 
of profound changes n the name of modernzaton. ese transtons, although 
extraneous, have revolutonzed agrculture. As a result, agrculture has become 
embedded n what s oen called the ‘ndustral food system’. ese changes can 
be traced back to three major nterconnected transtons1:

 – e socoecologcal metabolsm: It refers to the nature and scale of the 
energy and matter ows that permeate socetes to sustan them n the long 
term. s socoecologcal metabolsm transton nvolves a metabolc regme 
sh from the energy of the sun to fossl fuel use (Fscher-Kowalsk and 
Haberl, 2007; Haberl et al., 2016). s major event n human hstory was 
trggered by the Industral Revoluton, whch began n England n the md-
eghteenth century.

1 e specc factors that underle these three major transtons are beyond the scope of ths chapter. 
e lterature on food regmes – very popular n the Englsh-speakng world and now also n the 
French-speakng world – tends to systematcally attrbute them to captalsm, tself seen as ‘always 
already n crss’. e hstory of the twenteth century, spectacularly marked by the experence 
of real socalsm, negates ths nterpretaton. Real socalsm was perfectly comfortable wth the 
mnng-dependent soco-metabolc regme and the dvson of labour. Instead of solely referrng to 
captalsm, I therefore prefer to draw on rcher perspectves, such as that of Ernest Gellner (1983, 
1989), wth hs nterpretaton of ndustralsm, or that of Anthony Gddens (1990) and hs four 
nsttutonal dmensons of modernty – captalsm, of course, but also survellance, ndustralsm 
and mltary power.
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 – e deepenng dvson of labour: It spread wthn human communtes 
and over large areas, wth each ndvdual becomng specalzed n a 
partcular actvty and ther exstence dependng on exchanges wth others 
(Durkhem, 1933). As Adam Smth (1776) ponted out, the state of the 
dvson of labour – the drver of the ‘wealth of natons’ – s nformed by 
the spatal and functonal scope of the market. e way n whch, over tme, 
market transactons have spread to an ncreasng number of areas, actvtes 
and regons worldwde must be taken nto account when analysng the 
deepenng of the dvson of labour.

 – ‘e Amercanzaton of the world’: s refers to the seres of poltcal, 
economc and mltary events that turned the Unted States nto the unrvalled 
hegemonc leader of the ‘concert of natons’ over the course of the twenteth 
century. It became the country that set the techncal standards for producton 
and consumpton, and the locus for the emergence of a number of prvate and 
publc nsttutons and bureaucratc frameworks that supported or superseded 
trade.

s chapter outlnes the evoluton of agrculture over the nneteenth and twenteth 
centures, based on these three major smultaneous transton processes.

e mnng-dependent soco-metabolc  
regme and agrculture

e soco-metabolc regme that was common to all socetes pror to the 
Industral Revoluton of the eghteenth century was based on the energy of the 
sun and was characterzed by materal dependence on bomass (organc matter of 
plant, anmal, bacteral or fungal orgn). Bomass s a source of food and energy 
(Wrgley, 1988, 2004, 2010) and also a vrtually unque source of raw materals. 
Wthn a soco-metabolc regme relant on energy from the sun, agrculture 
(whch produces bomass) generates more than just food. It also provdes 
households wth fuel for heatng and lghtng, bres and hdes for clothng, and 
much of the materals needed for housng and, through anmals, most of the 
mechancal energy avalable to these households. Moreover, t plays an essental 
role n mantanng sol fertlty, partcularly through lvestock farmng.

Conversely, the mnng-dependent soco-metabolc regme s characterzed 
by the essental role of fossl resources. Coal, ol and natural gas (and to a lesser 
extent uranum) vrtually became the sole sources of mechancal and thermal 
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energy from the Industral Revoluton onwards. e sourcng of materals was also 
profoundly altered by the use of ores (whch could be mned and processed usng 
the abundance of energy avalable) and by the replacement of bomass-derved 
products wth synthetc ones. e development of organc chemstry played a key 
role n ths regard. From the md-nneteenth century, t facltated the producton 
of synthetc dyes, whch n turn gave rse to the powerful chemcal ndustry and 
ts gant corporatons (Bayer, BASF2 etc.). s ndustry – always wth a vew to 
replacng natural resources deemed too expensve or wth an unrelable supply – 
then started producng plastcs, textle bres, rubber and so on.

Wthn the mnng-dependent soco-metabolc regme, the demand for 
agrcultural products was no longer drven by a need for energy or materals, 
and food became the man outlet for agrculture. e emergence of the ‘agr-
food’ and ‘food system’ concepts, whch became self-evdent n the twenteth 
century, clearly reects ths exceptonal stuaton n the hstory of humanknd. 
Our relatonshp wth anmals, especally cattle, s certanly the most llustratve 
example of ths transformaton. s lvestock – once a source of horns and bones 
for makng wdely dverse objects, of bres and hdes for makng garments, of 
tallow for lghtng, of mechancal power for ploughng and transport, and of 
manure to fertlze elds – was then only reared for meat and mlk, thus beng 
reduced to a source of proten and lpds.

At the same tme, the swtch to the mnng-dependent soco-metabolc 
regme led to far-reachng changes n agrcultural producton, food processng 
and dstrbuton methods (see Chapter 5). ese changes occurred n two 
dstnct stages. Frst, the agrcultural supply process was manly transformed 
by the sharp drop n transport costs – for both martme and, especally, nland 
transport. Steam engnes’ fundamental role n ths respect cannot be overstated. 
For the rst tme n human hstory, ths nventon made t possble to convert 
thermal energy nto mechancal energy, thereby completely redenng the 
queston of transport and overcomng the so-called tyranny of dstance. s 
was especally the case for nland transport as t had prevously wholly reled 
on energy from humans and anmals. Hnterlands could now be systematcally 
tapped to supply faraway markets. e drop n transport costs also led to massve 
human mgratons, enablng mllons of Europeans, as well as Asans (manly 
Chnese and Indans), to leave ther homelands and ‘colonze’ dstant lands. 
e steam engne thus helped lnk prevously empty areas (or, more accurately, 

2 Abbrevaton for the German ndustral corporaton Badsche Anln und Soda-Fabrk, a world 
leader n the chemcal ndustry.
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areas ‘empted’ of ther ndgenous populatons) to Europe, even when they were 
located thousands of klometres away. A host of poneer fronts sprang up n 
temperate and tropcal regons durng the second half of the nneteenth century 
and nto the 1920s: the steppes north of the Black Sea, the Manchuran plans, 
the North Amercan prares, the Argentnan Pampas, the South Afrcan veldt, 
Brazl’s Mata Atlantca, the Sumatran forest and so on.

e second stage n the agrcultural ndustralzaton process began aer 
the Frst World War and was characterzed by the drect use of fossl fuels n 
agrcultural producton. ree nnovatons – hallmarks of ndustral agrculture 
and drectly lnked to fossl fuel use – formed a ‘techncal package’ that was rst 
adopted n the Unted States before spreadng to the rest of the world:3

 – Tractors: Tractors became accessble from 1917, followng the launch of the 
Fordson tractor n the Unted States, and replaced draught anmals (oxen,
horses and mules) wthn just a few decades, thereby promptng the wdespread 
mechanzaton of agrcultural tasks, a process that had been underway n the 
Unted States snce the early nneteenth century. e tractor emerged as the 
symbol of the agrcultural modernzaton project (Ftzgerald, 2003) and 
became central to the formattng of farm work, whch t revolutonzed.

 – Synthetc ntrogen fertlzers: Wth the synthess of ammona through the 
Haber-Bosch process,4 fossl fuel use n agrculture took on an entrely 
new dmenson. A mlestone was reached n 1908 when Haber (workng 
for BASF) perfected the process n the laboratory (Sml, 2001). e rst 
manufacturng plant became operatonal n September 1913, a lttle less 
than a year before the Frst World War broke out. Ammona synthess 
usng the Haber-Bosch process accounted for 16 per cent of the world’s 
ntrogen fertlzer producton (n ntrogen equvalent) by 1920, 62 per cent 
by 1935 and 99 per cent by 1980. At the same tme, the total quantty of 
ntrogen used for fertlzer ncreased tenfold.

 – Pestcdes: e chemcal ndustry agan played a key role n the development 
and dssemnaton of ths new type of nput. As Edmund Russell (2001) has 
shown, the rst pestcdes were a drect by-product of the Frst World War, 
for whch the chemcal ndustry was heavly moblzed.

3 One specc feature of hegemons s ther ablty to shape deas and convnce people that the general 
nterest s the same as ther own (Arrgh, 1994). s s how the Unted States has broadly set the 
stage for how problems and ther solutons are understood, as also relayed by René Dumont, an 
agronomy professor renowned as a leadng gure n ecology, n hs book Les leçons de l’agriculture 
américaine (Dumont, 1949).

4 A chemcal process for xng atmospherc ntrogen gas nto ammona, used n partcular to 
manufacture synthetc ntrogen fertlzers.
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Phosphate mnng began n the md-nneteenth century, followed by potash 
mnng n the early twenteth century. e use of these fossl resources oset 
the need to use recycled sludge and waste to fertlze sols depleted of these two 
mnerals as a result of plant producton.

e nuence of the chemcal ndustry has more recently extended to a 
crucal agrcultural resource: seeds. Between 1996 and 2013, 200 seed companes 
were bought up by large chemcal corporatons (Howard, 2015). s massve 
chemcal ndustry penetraton nto the seed busness has led to enormous 
market concentraton. e market share of the top ve seed companes grew 
from 10 per cent n 1985 to 47 per cent n 2015, when four of these ve leaders 
were chemcal corporatons (Monsanto, DuPont, Syngenta and Dow Chemcal), 
wth Lmagran beng the only excepton (Bonny, 2017).

ese techncal nnovatons have boosted crop producton, wth yelds soarng 
as a result of the massve use of nputs and varetal selecton geared towards 
producng varetes that perform well wth these chemcal nputs. Under the 
mnng-dependent soco-metabolc regme, chemstry – both as a dscplne and 
as an ndustral sector – has thus ganed a domnant role n dctatng agrcultural 
practces through the supply of nputs. From ths pont of vew, so-called 
conventonal agrculture should really be called ‘chemcal agrculture’.

Agrculturalzaton, ‘sectorzaton’  
and the dvson of labour

Local ‘tradtonal’ farmng communtes, whch n France subssted untl the late 
nneteenth century (Weber, 1979), were nvolved n a broad range of actvtes 
on ther farms that enabled them to produce most of the materals requred for 
ther agrcultural work and for ther daly lves. s system dd not preclude a 
dvson of labour and specalzaton wthn farmng households, based on the 
age and gender of ndvduals. ese smallholders were sometmes also nvolved 
n varous manufacturng actvtes (weavng, glove makng, embrodery, nal 
makng etc.), supplyng regonal ndustres.

In Europe, as n the Unted States, today’s farmers are a strkng llustraton 
of the dvson-of-labour approach. Workng alone on ther farms, these farmers 
specalze n growng a few crops or rearng a partcular lvestock speces 
(Ncourt, 2013). ey buy fertlzers, seeds, machnery and pestcdes from 
specalst companes and sell raw materals. Meanwhle, ther spouses work n 
neghbourng towns, and ther cash earnngs serve to buy vrtually all of the 



Te Ecology of Food46

goods consumed by the household from a nearby supermarket. s stuaton 
can be seen as the result of a dual farm-specalzaton dynamc drven by a 
vertcal (agrculturalzaton) and horzontal (sectorzaton) dvson of labour.

e agrculturalzaton of the peasant economy (Shann, 1974), n other words 
the ncreased specalzaton of peasants n agrcultural actvtes, was the rst 
stage n the process of dvson of labour. e Industral Revoluton trggered 
ths trend by reducng the prce of manufactured goods and concentratng 
ther producton n urban areas. s led to the emergence of food processng 
ndustres, whch performed (ncreasngly standardzed) agrcultural product–
processng operatons that had prevously been carred out on farms at a low 
cost and on a more regular bass (albet usng a great deal of fossl fuel). For 
example, wne growers became wne producers, cheese makers became mlk 
producers and so on. It s worth notng that the food ndustry also began 
takng on a growng number of tasks prevously handled by households, rght 
up to actual cookng, wth the development, n the twenteth century, of ready-
made canned, frozen or tray meals that could be reheated at home. e rse of 
agrculturalzaton also stemmed from the fact that t enabled farmers to gan 
ncome by engagng n the long-dstance natonal and nternatonal trade of 
agrcultural products (facltated by the development of transport). e creaton 
of standards and futures markets, whch underpnned the status of prmary 
commodtes and, later, prce stablzaton polces, transformed the tradng 
professon. Once protected from prce rsks, traders were able to step beyond 
ther delvery or brokerng role – never ownng the product but merely organzng 
ts crculaton – and source the products drectly n rural areas (Davron, 2002).

At the same tme, farms were specalzng n a lmted number of products. 
In Europe, one of the most vsble sgns of ths was the demse of mxed farmng 
and the separaton of crop and lvestock producton. Synthetc chemcal fertlzer 
treatments enabled farmers to grow crops year aer year wthout manure. 
Moreover, as anmal feed became readly avalable, farmers could rear lvestock 
wthout land, or wth the bare mnmum of land necessary to spread the farm 
manure and slurry generated on the farm, whch had become burdensome waste 
products. Mechanzaton was also a major drvng force of specalzaton, forcng 
farmers to produce large quanttes of a partcular crop or lvestock product 
n order to cushon the cost of specalzed equpment. s also prevented, or 
severely restrcted, the growng of mxed crops on the same plot of land.

A dvson of labour also emerged at natonal and nternatonal levels, as a 
result of the reducton n transport costs and the advent of new food preservaton 
technques (refrgeraton, freezng). Some regons specalzed n growng a certan 
crop or rasng a partcular type of lvestock. Entre countres followed sut n the 
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late nneteenth and early twenteth centures, wth Argentna specalzng n wheat, 
corn, beef and ax; Burma n rce; Brazl n coee; and New Zealand n dary 
products. Today, ths trend s once agan wtnessed as part of the so-called second 
globalzaton, for nstance, wth soybeans beng produced n Latn Amerca and 
wheat and maze n Ukrane.

Industral farmng s thus now specalzed and ntegrated, wth upstream 
multnatonal chemcal corporatons supplyng pestcdes, fertlzers and seeds; 
feed mlls supplyng anmal feed; banks provdng credt; and specalzed companes 
provdng agrcultural machnery. Lkewse, large-scale cooperatves, traders and 
a handful of food companes and supermarkets preval downstream. To complete 
the pcture, t s also worth mentonng the host of organzatons – cooperatves, 
whether prvate or publc – oerng servces as well as techncal and economc 
advce. Farmers are now just cogs n what has become the ‘ndustral food system’, 
dependent on many other actors. Lttle s le of farmng communtes’ relatve 
autonomy – understood here as ther ablty to set ther own rules.

Amercanzaton, lberalzaton and bureaucratzaton

Although the hegemony of the Unted States has repeatedly been proclamed 
to be declnng or dead, t never ceased to assert tself over the course of the 
twenteth century. However, t dd not follow a lnear trend; two denng 
moments stand out: the vctory over Germany and Japan n 1945 and the vctory 
over the USSR n 1989. roughout the perod n between, despte a sharp drop 
n ts share of global wealth and radcal shs n economc polcy, the Unted 
States has provded a model for the rest of the world, dssemnatng new ways of 
organzng producton and trade.

e Unted States has played a poneerng role n the elds of agrculture 
and food snce the nneteenth century. A dverse range of agrcultural machnes 
were nvented n that country, whch heralded the advent of motorzaton n the 
followng century as well as the standardzaton of agrcultural products and the 
nventon of futures markets (Cronon, 1991) – almost perfect markets accordng 
to economcs textbooks, wth pure and perfect competton, perfect nformaton, 
no uncertanty over the qualty of the traded commodtes and so on. It was also 
n the Unted States that the ‘vsble hand of managers’ (Chandler, 1977) rst took 
hold, wth the rse of gant corporatons (General Foods, Procter and Gamble, 
Massey Ferguson, Cargll etc.). ese corporatons could only prosper through 
bureaucratc abundance, wth an army of whte-collar workers responsble for 
plannng, controllng, advsng, negotatng and nuencng, n addton to 
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many other functons n the so-called management doman – a process whch 
Mchel Foucault referred to as the ‘conduct of conduct’ of ndvduals (Dreyfus 
and Rabnow, 1982).

In the md-twenteth century, n the wake of two world wars and an 
equally global economc crss, the Unted States became the natonal economy 
par excellence, capable of producng everythng t consumed and consumng 
everythng t produced. It became a model, whch sx Western European countres 
sought to replcate by untng wthn a communty. Under the banner of 
‘development’, ths model also fascnated the rulers of Latn Amercan countres 
and recently decolonzed Afrcan and Asan countres. In the agrcultural 
sector, the focus on the natonal market was largely underpnned by generalzed 
state nterventon. Frankln D. Roosevelt’s presdency had mplemented ths 
nterventon strategy to tackle overproducton, whch free market forces had 
not seemed capable of curbng. Surpluses bult up agan at the end of the Second 
World War and the Korean War (1951–3). Set-asde land, publc stockplng, 
support for the promoton of meat consumpton, food ad, the openng up of 
olseed and proten crop markets elsewhere n the world, and the subsequent 
support for bofuels were nstruments deployed by US authortes to reduce 
these surpluses. In Europe, the Common Agrcultural Polcy (CAP) also 
ntroduced a wde range of nstruments to regulate agrcultural markets. French 
dreams of mperal self-sucency were abandoned n favour of a new dream: 
food self-sucency. Now so-called developng countres also embraced ths 
slogan, even though agrcultural taxaton prevaled n the name of accelerated 
ndustralzaton (Davron, 2020).

In the late 1970s, neolberalsm emerged. State nterventon n the market, 
though prevously prased, became revled. Margaret atcher was the rst to 
negotate ths turn n the Unted Kngdom. Ronald Reagan soon followed sut 
n the Unted States, usng resources on an entrely derent scale (ncludng 
the dollar) to oer the world a new economc polcy standard. Compared 
to the lberalsm of the eghteenth and nneteenth centures, neolberalsm was 
marked by a vson of the market as an nstrument of competton rather than 
cooperaton. Lberalzaton became the watchword n agrcultural markets. 
Internatonal negotatons under the General Agreement on Tars and Trade 
(GATT) – the forerunner of the World Trade Organzaton – and the structural 
adjustment programmes of the Internatonal Monetary Fund and the World 
Bank forced the dsmantlng of publc market regulaton systems at a pace 
and on a scale nversely proportonal ‘to the wealth (and power) of natons’. In 
countres of the Organsaton for Economc Co-operaton and Development 
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(OECD), decoupled payments – drect ad pad to farmers rrespectve of the 
volumes produced – were wdely adopted. In Afrcan countres, the mpacts 
of lberalzaton were tempered by ther reduced partcpaton n nternatonal 
trade. In Chna and Inda, countres wth both a populaton and soon an amount 
of US Treasury bonds (loans ssued by the US government) that have passed the 
bllon mark, state nterventon held rm.

True, honest and eectve competton, however, cannot be acheved smply 
through the wthdrawal of the state; t s also essental to montor, control and 
accredt respect for ths competton. Hence the new wave of bureaucracy on the 
horzon (Hbou, 2015): aer beng chased away together wth the admnstratve 
machnery mplemented to regulate agrcultural market prces, bureaucracy 
s back n a new guse. Farmers now have to demonstrate the merts of ther 
practces n order to benet from certan types of support n the form of targeted 
publc ad (second pllar of the CAP) or hgher prces (organc products). ese 
practces must therefore be montored. Certcaton – lke audtng n the world 
of jont-stock companes – s the preferred nstrument to do so. Industral 
agrculture has thus acqured a new component that s far from beng conducve 
to farmers’ autonomy.

Concluson

s chapter has presented a bref hstory of ndustral agrculture, up to 
and ncludng recent developments. s s just a basc outlne: although the 
derent processes dscussed above occurred almost worldwde, ths does not 
mply unformzaton or the emergence of a ‘global food system’. e dstncton 
between ‘states’ and ‘trends’ (Kautsky, 1988) s key here. Trends may potentally 
nuence all countres, but ther eects (the resultng states) may radcally der 
between areas due to the dverse range of baselne stuatons at stake and the 
derent degrees of resstance and opposton encountered. Dversty prevals 
despte hegemony.

Fnally, although ndustralzaton has been the target of substantal well-
founded socal and envronmental crtcsm (Chapter 7), t s mportant 
to keep n mnd that ths system has helped feed a global populaton whose 
numbers soared over the course of the twenteth century. Despte the downturn 
n agrcultural commodty prces, ths trend has also led to a very sgncant 
ncrease n farmers’ ncomes as a result of labour productvty ncreasng even 
faster than crop yelds. I pont ths out not to defend ndustral agrculture on 
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the grounds of ts productve performance, but rather to hghlght the challenges 
facng the derent wdely advocated agrcultural and food alternatves (as 
descrbed n other chapters of ths book).

s chapter largely draws on the author’s book Biomasse – Une histoire de 
richesse et de puissance (2020) and hs contrbutons at the 2019 Master’s 
tranng semnar organzed by the UNESCO Char n World Food Systems 
ttled ‘From solar energy to fossl fuels, a hstory of the role of agrculture n 
development’.

e author would lke to thank Ncolas Brcas, Damen Conaré, Mathlde 
Coudray and Mare Walser for proofreadng ths chapter and for ther 
suggested mprovements.
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