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Abstract: This paper examines the determinants of of fasimeo-operation in the

production and marketing of agricultural produ@®sspite their important advantages for
farmers, co-operatives spread slowly in the Westeoantries before 1930. The
regression results show that the propensity topmraie increased in countries with high
human capital, in sectors where small family fapnsdominated and in products that
were mostly commercialized in the international ke&r Density of production was also
an important determinant of co-operation. Distatewehe main market is negatively
related to co-operation, suggesting that co-operativere less likely to prosper in the

New World producing countries that commercializee€it products in Western Europe.
Introduction

The development of regional and national markets #thnical innovations in the
second half of the nineteenth century led farmerlook at co-operation as a means of
adapting themselves to increasing competiti@o-operation has important advantages
for farmers. While using the benefits of small faxgh(mainly, low supervision costs),
co-operatives allowed farmers to achieve econonfigssale in processing and marketing
and to improve the methods of production, consemaand processing of products.
Through co-operatives, the rural population canectively purchase cheap inputs and
machinery, and to access to instruction, technoddginnovations, credit and mutual
assistance in case of bad harvests, pests or roletgical disasters. Processed and/or

standardized products produced by a co-operatinédeassold at higher prices, increasing

! Visiting Professor, Department of Economic Histand Institutions, Universidad Carlos Ill de Madrid
Spain, E-mail;_eva.fernandez@uc3m.Hsis research has been supported by the Spaimistky of
Education Grant ECO2009-10739. The author would fikthank Alan L Olmstead for his invitation to
University of California, Davis, where this resdakgas mostly conducted
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the competitive position of small farmer€onsidering that co-operatives contributed to
the technological advance of the sector, the presehco-operatives has been associated

with agricultural growth and higher standards wiilg of the rural populatiof.

Despite these various and important advantage®pematives spread slowly in the
Western countries before 1930. The history of sss@# co-operatives in the production
of butter in Denmark contrasted with the only few-aperatives founded in other
countries and produc®sThis article discusses the factors explaining whyoperatives
were only successful in some countries and prodlmtking at the extension to which
agricultural co-operatives expanded in 12 westenmtries before 1930. It focusses on
co-operation for the production and marketing afrfoommodities: butter, wine, citrus
fruit and wheat (the main fields of co-operativepansion), for which the productive and
marketing characteristics that influenced the pngfig to co-operate substantially varied.
Processing and quality control were important fecio the determination of final price
in butter and wine. Problems of overproduction wienportant in the case of wine and
citrus fruit and seasonality and transportatiorbfgms focussed the attention in the trade
of wheat from New World producing countries, givére fact that they had to be
transported in bulk immediately after the harvest.

The article is arranged as follows. Next sectiomises literature on co-operation in

agriculture. Sections 3 explains the extension tockv co-operatives diffused in the

production and marketing of butter, citrus fruitheat and wine in Western agriculture
during the period 1880-1930, measured as the slfare-operatives’ production in total

output. Section 4 summarizes factors determinimgetttension of co-operatives in these
sectors. An econometric analysis on the main detamis of agricultural co-operation is

considered in section 5. Last section concludes.

“Co-operation is born of necessity”? Theories of success and failure

% These advantages of co-operatives have been einpthdy Berget (1902: chapter 1). See also Carmona
and Simpson (2003: 234); Federico (2005: 133)

* According to Loubére (1990), co-operative expaméioFrance during the first third of the twentieth
century contributed to the technical “revolution’the sector. On the contrary, the weak expansdion o
collective production in Spain during the firstrthdf the century explains, according to Sabio Adou

(1995: 283), the stagnation in the adoption of wewhnological innovations

® Federico (2005: 171); Simpson (2000)



A wide literature has analyzed factors explaininffecences in the diffusion of co-
operatives across countries. Contemporary obsertrbuted the weakness of co-
operation in some regions to the apathy, ignorandgedividualism of small farmers. The
diversity of nationalities found in New World coulets was also referred as the main
cause of the limited development of co-operafi@n the contrary, high level of social
cohesion was considered to favour farmers’ assonmtby the first studies on co-
operation’ Recent studies have also looked at social, paligmd cultural factors as
important determinants of the success or failuraohers’ organisations. Human capital
and the absent of risk have been also mentioneth@srtant conditions to organise a
successful co-operative. Following the pioneer isgjdHenriksen (1999oncluded that
co-operation expanded before 1914 in countries \ithigh degree of trust among
farmers. Thus, violence and conflicts between Qethaand Protestants prevented a

greater diffusion of dairy co-operatives in Ireldhd

Economic factors are also important. As considésetioffman and Libecap (1991), co-
operatives were more successful in perishable pteduhat needed a rapid
transformation after the harvest, or in those inclwigyuality guarantee was an important
factor to determine the final price. Co-operatidawdy expanded in non-perishable
products, as in cereals, according to this liteeatGome studies have also suggested that
co-operatives were more successful in homogeneoogdugts, but in fact it hardly
developed in some of them, such as eggs, or fatlitsr than citrus fruits.As Table 1
shows, more than half of the co-operatives thatetlexited in 1945 corresponds to the

dairy sector and most of then concentrated in Eirop

® Year-Book of Agricultural Co-operatidi932: 413). Fay (1925a: 124), for instance, argnasthe weak
diffusion of dairy co-operation in France resulfesim the lack of spirit of association. Thear-Book of
Agricultural Co-operation(1932: 413) mentioned the lack of education ambegtiral population as a
factor to explain the weak co-operative expansipArgentina

" Henriksen (1999: 57)

8 O’'Rourke (2007a, 2007b)

? In the United States, most of the co-operativgmaged in the dairy and the horticultural sectors.
Henriksen (1999) also emphasized that the diffusfocp-operation in the dairy sector in Denmark
contrasted with the weak development in other afitical products



[Table 1]

The opposition of traders and large landowners fiaguently been cited as an
explanation for the weak diffusion of co-operatiSnHowever, these groups could
possibly take advantages from co-operatives. Timug, context of shortages in labour,
some French landowners saw co-operatives as aomaydin small growers at the land,
in order to guarantee skilled labour for their pujes’* Landowners, indeed, promoted
co-operation among growers, providing them with itede and management skills.
Similarly, wine traders promoted and supported peration because production in a
great number of small, scattered and badly prepaelities made them unable to bring
a large quantity of homogeneous wir&Vhen existed, opposition from traders was
combated in various forms. For instance, most efdtain co-operative elevators in the
United States introduced the@énalty clause(that imposed a fine to farmers that sold
their wheat outside the co-operative) to fight aghithe private elevators’ practise of
temporarily increasing the prices paid by the wiiksditzered to their stations as a way to
displace a new co-operative elevatdSimilarly, dairy producers’ obligation to deliver
the whole milk output to co-operatives was seerHbyriksen (1999) as a comparative

advantage of cooperatives to improve the qualitthefproduct.

Inefficient management andhe small and uneconomic size of the business wiiils

insufficient members and inadequate working capitedve been both cited as an
explanation of failures of co-operative associaidnin fact, O’'Grada (1977) and
O’Rourke (2007a) has shown that the weak diffussbrairy co-operatives in Ireland

resulted from the low density of milk productiorathdiscouraged the introduction of

10 Galtier (1958, IlI: 29, 76) and Berget (1902: 88pgested that the weak diffusion of co-operatinorg
Spain and France’s winegrowers resulted from tlposition of traders

™ Clavel and Baillaud (1985: 84). For problems causgshortages of labour in the wine sector, see
Mandeville (1914: 33)

12 Mandeville (1914: 18-19; 23-25; 33; 35)

13 Kenkel (1922: 23).

4 Forrester (1925: 20); Berget (1902: 28). In soewgans farmers were unaware of the benefits of co-
operation to improve their economic conditions,sese most of them did not offer any comparative
advantage, mainly because of their difficultiesdonmercialize agricultural products. According to
Carmona and Simpson (2003: 234), this explainhitje number of failures of Spain’s co-operatives
during the first third of the twentieth century



separators and co-operatives, which needed a mmimquantity of milk to obtain
adequate returns. In the case of wine, Simpson0{20IB) pointed out that co-operatives
developed later in the regions of low-yielding oy wines of Puglie and La Mancha,
because weak production in both regions obligeldatee between 700 or 1,000 hectares

of vines for the installation of a single average £o-operative.

Land tenure has been also mentioned as an impdaetar for co-operating. Simpson
(2000: 119) pointed out that farm societies appkdager in regions of sharecropping
because the short duration of most contracts diaged long-term investments.
Following to O’Rourke (2007a), this factor explaiwky co-operatives weakly expanded
in the Catholic Ireland, where sharecropping andflaxts about land ownership
prevailed. Catalonia, however, seems to constituteexception because of the long
duration of the sharecropping contracts ofrtiteassa morta® In Europe, most of the co-
operatives were formed by small farmers, which tedook at the problems to raise
sufficient capitals to acquire machinery and buidgi as a main obstacle to the founding
of co-operatives. Indeed, in some Mediterraneamiteas and in Canada, financial
support from the Government has been sometimesidssed fundamental for co-
operative expansioff.

According to Centner (1988: 96), market failureschsuas oligopoly, asymmetric
information (especially concerning the quality bé tproduct), and restricted bargaining,
A great number of scattered farms generally sella $mall number of buyers. A farmer
is generally a weak bargainer because, as poiniedbyo Erdman (1958: 180)(d) he
does not know in what grade his product falls; Ife)does not know the relative value of
different grades; (c) he does not know what higligeice should be even when central
market prices are known, and frequently he cann@neinterpret wholesale market
guotations; (d) he cannot follow market conditiarhgsely enough to know at any given
time whether market tendencies are up or down; &idhe is slow in judging a

proposition put in a new wdyON the other hand, the holdup problem makes, as

15 Thus, Simpson (2000: 119) has shown that mosteofine co-operatives that existed in Spain before
1936 were located in Catalonia which was possitmetfe characteristics of thabassa mortaontracts
16 Mandeville (1914: 30-31); Galtier (1958, vol. &, 78)



considered by Centner (1988: 97), thahére producers have investments in production
facilities that cannot be used for other purposesch as trees, vines, of livestocks
facilities, the absence of long-term sales conganty leave producers with an inferior
bargaining positior Another important stimulation for co-operatingeme the
complaints against intermediates and middlemen, al®orbed most of the farmers’
profits}’

Farmers had no incentives to form a co-operativilewbceiving high returns, while co-
operation expanded in periods of agricultural degion and low prices. Thus,
Mandeville (1914) and, more recently, Berger andudb(1980: 98) and Carmona and
Simpson (2003: 241), have emphasized that low pracel market overproduction was
an important incentive to the establishment of peratives in the wine sector. Indeed, in
the presence of falling relative incomes of farmedter 1900, and especially during the
Great Depression, governments of advanced coutdo&sd at co-operatives as a way to
solve surplus production and falling prices with@utirect intervention into markets.
Some countries began to support co-operatives ghréavourable legislation, long-term
credits and indirect financial aids (fiscal exceps, for instance), helping small farmers
to raise the capitals needed to initial investmémtsiachinery and buildings. In France,
co-operatives were especially encouraged as auidirument against crisis in the
agricultural sector, and the Government promotedfttunding of farmers’ societies to
control and regulate the market in an attempt tvemt low prices® An important
problem that faced most farmers consisted on taesyg of funds before the harvest was
sold, which normally occurred during a brief permfdhe year. Most co-operatives were
unable to make payments to members until sellingtmb the output, while members
urged to be paid when products were delivered,irigrco-operatives to negotiate new
credits. Farmers therefore needed governmentalsla@anco-operatives advances to

continue business.

Y This was one of the main complaints of the Graagmpvement formed after the United States’ Civil
War and often cited as a precedent of the wheatefes” organizations; Kenkel (1922: 13)

18 For the case of France, see Loubére (1990: 14ia)3€(1931: 16); Lachiver (1988: 489); Mandeville
(1914: 36); Tardy (1935: 312); the initial expamsaf wine co-operation in France was possible tghou
the public promotion obtained by the Law of 190@ #me collective loans of theredit Agricole

9 For the case of grains and wine, see Kenkel (142pand Cotta (1935: 70)



Co-operation in butter, citrus fruits, wheat and wine
The pioneers: butter co-operatives

Modern co-operation among farmers began in the 488éh the emergence of co-
operative creameries in Denma#dter the first co-operative had been created 8218

its number rapidly increased, with new foundati@sounting for more than 600 in
1886-1890. The introduction of the centrifugal separ in 1878 had allowed the
processing of a higher quality and standardisedebutn large scale factories, or
creameries. The separation of cream from milk waglenmore rapidly and a high
volume output was obtained. By the beginning of thientieth century, co-operatives
dominated butter production, with more than 1,00@peratives processing the milk of
80 per cent of Danish cows in 1903. In 1909, corafpees employed 86 per cent of milk
output and 83 of the total number of cows, while ttumber of non-co-operative dairies
substantially droppetf.In 1909, co-operatives creameries processed 7Zemeof butter

output and this figure rose to 86 and 89 per aed®R5 and 1929, respectively (table 2).

[Table 2]

The expansion of dairy co-operation in Denmark $sed great attention because it was
followed by a great rise of exports to Britain. &ain the international markets multiplied
by five between 1880 and 1900 and the share oD#resh butter in the British import
market rose from 13 per cent to more than 40 pet icethe same period (table 3).
According to Henriksen (1999), the success of cerafives creameries over private
organizations based on the members’ obligatioretiver the whole milk output and the
co-operatives’ option to refuse milk without a mmim quality. As a consequence of
these rules, production substantially improved, taisification, very common through

2 Henriksen (1999); the number of non-co-operatizigies fell from 264 to 90 between 1900 and 1909;
Wolff (1912: 77). The spread of co-operation in Barbutter can be also explained by the services
provided by these organizations to members, suthealsetter use of the by-products (Fay, 1908:.156)
4l Faber and Hertel (1931: 45)



the addition of margarine to butter, was preventéuis, Denmark specialized in a high
quality product, raising its export share, whileogd of Ireland and other countries
sharply declined (see beloff).

[Table 3]

Centrifugal cream separator was followed by theaespn of co-operatives in other
countries, although the level of diffusion befor@3Q substantially varied across
countries (table 2). Besides in Denmark, co-opesatidominated butter processing in
Finland, Sweden, Australia and New Zealand, aslatted by the share of co-operatives
in total production of butter in each country, Iy hardly expanded in non-exporting
countries, such as Germany or Italy.

In Sweden, a country with comparative advantagieéndairy products, the invention of
cream separator was followed by the founding of saoroperatives, but the movement
diffused much more slowly than in Denmark. In 188@mber of associations only
accounted for 73 In the 1890s more than 300 new creamery co-opemativere
organized, but by 1900 most of the processing plamtre still private creameries.
Expansion of co-operation only occurred in thet fivgo decades of the twentieth century.
The number of co-operatives rapidly rose to accémmb65 in 1920. These co-operatives
were responsible for the manufacture of 72 per oétdtal milk output in 1925 (table 2),
despite they only represented 41 per cent of thal testablishments for butter
production’® The importance of co-operative in the productidn Swedish butter
increased even more in the following decade and]1986, co-operative creameries
received 88 per cent of the milk and manufactur2gér cent of the butter produced.
Co-operative expansion in this country was noofe#d by an expansion of exports. The

share of Swedish exports in international marketstntially fell from 11 to 6 between

22 Gide (1926: 121); Henriksen (1999)

% Milk and creamery products represented 43 per akifite value of agricultural production in Sweden.
The number of private creameries in Sweden amounté¢s62 in 1890; Ytterborn (1938: 185); Gje
(1927: 166)

%4 private creameries were small and used primitieéhots of operation; Ytterborn (1938: 190)

% Gjores (1927: 167)
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1890 and 1900, maintained stagnant until 1915 aodped to 3 per cent by 1925 (table
3). This was also the case of Finland, where betteorts substantially declined in spite
of the great expansion of co-operation. The Fimsbvement had started later than in
Denmark (the first co-operative was established961) but, in 1925 and 1928, 92 and
98 per cent of total output was produced by co-atpers, respectively (table 9.

Co-operative creameries in two other exporting toes (Australia and New Zealand)
also developed later than in Denmark. The inventiboream separator and, especially,
the introduction of refrigeration at the beginniofythe 1880s, led to a growing butter
industry in both countrie€. Exports from Australia and New Zealand expanded
especially after 1900, increasing from 2 per ceriti per cent of total imports to Britain
between 1890 and 1900. As a consequence of theriahp&reference, exports rose
furthermore in the 1920s to account for 32 per oémbtal (table 3). The development of
the industry coincided with a great expansion cfoperation. In 1893, New Zealand,
aiming at promoting the formation co-operatives @@iry production, established a
National Dairy Association, although it was noteaft1914 when the movement
successfully developed® After World War I, the movement expanded rapidhdan
1925, the share of co-operatives in total buttedpction in New Zealand reached up to
80 per cent. In Australia, this figure accounted3t per cent in the same period (table
2).

The factory system, which improved the quality aftter and their possibilities to
increase exports, did not completely dominatedebuitocessing in countries where the
density of milk production was low. Private or cpeoative manufacture of butter needed

a sufficient number of cows to succeed, that asegriid 300 to 400 in Denmark, or to

26 year-Book of Agricultural Co-operatidi932: 309)

%" For Australia, see Drane and Edwards (1961: 20a8@)Frost (1997: 33-34); for New Zealand, see
Year-Book of Agricultural Co-operatiqdi930: 257). Drane and Edwards (1961: 30) and Belqi1927:
282) have emphasized the importance of two othpoitant technological innovations. The Badcock, test
introduced after its invention in 1892, allowedaturate and reliable measurement of fat contemilia

On the other hand, the pasteurization processduated in the 1890s, eliminated the need for
preservatives in butter

% Year-Book of Agricultural Co-operatidi926: 59-60)
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400 to 600 in the United Stat&sAs shown in table 4, the average number of cows pe
co-operative in Denmark or Finland was 892 and &@%eed, while members of Danish
and Finish co-operatives owned an average of 6¢ctmwa, this figure only reached to 2 to

4 in countries where butter co-operatives hardiyetiged, such as Germany and France.

The low density of cows was one of the problemdarmg the low expansion of co-
operative creameries in Ireland. In this countripeve 288 dairy associations existed at
the beginning of twentieth century, co-operativesewnever as important as in Denmark,
where they accounted for 1,200 in the same pehotl907 only 37 per cent of the butter
was processed in creameries and by 1920 this shagmented to half of the milk
processed® Co-operatives creameries also spread slowly inNbtherlands. Factory
production had begun to expand very slowly aftef71®ut only 43 per cent of the Dutch
output of butter was produced in creameries twgatys later. In fact, the percentage of
butter produced on farms was still 25 and 10 pet te1912 and 1920, respectivély.
The first co-operative dairy in this country hadebefounded in 1886 at Warga
(Friesland), but co-operative production accountedy for 25 per cent of total
production in 1899. Moreover, only half of the 6&&operative creameries, responsible
for 55 per cent of all butter, worked by steam poire1908%? The diffusion of the
factory system initially led the Netherlands to afhdouble its exports, but in the 1890s
they had reduced by more of 40 per cent and coedina fall afterwards, resulting in a
substantial loss of market share (tabl&*By 1925, Dutch co-operatives only accounted

for 65 per cent of total output (table 2).

Co-operatives not only needed a sufficient humlfecaws to survive. Farmers also
ought to live no very far from the dairy to sergdih milk each morning. In regions where
scattered farms predominated, such as some UnisgdsSand Ireland producing areas,

auxiliary dairies were established near to the &armorder to treat fresh milk before

2 For Denmark, Henriksen (1999: 61); for the Unigdtes, Powell (1913: 136)

30 O0’'Grada (1977: 289); O’'Rourke (2007a: 399)

31 Bureau of Foreign Commerce (1902: 98-99); Pilt@26: 295-296; 302)

32 |nternational Institute of Agriculture (1911: 37Bureau of Foreign Commerce (1902: 98-99); Adams
and Fant (1910: 10-12)

% This decline has been explained by the practiselokeration consisting of adding margarine armeiot
fats to butter; Pirtle (1926: 301); Van Zanden @:9823)
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delivering to co-operatives creameries. Auxiliagirgts allowed farmers to separate the
milk from the cream, reducing the costs of longahse transportation, and eliminating
the possibility of damage, allowing scattered dairyducers to deliver their product to a

private or co-operative creamety.

In spite of these auxiliary dairies, co-operativeatneries hardly developed in the United
States. Although centrifugal separator startedeiodused in the 1890s, only 56 per cent
of all butter was produced in factories by 1§19More than 2,000 co-operative
creameries were established during the period 18@®, but most of them failed to
survive, because they had been established innggith an insufficient number of
cows® Thus, in 1911 only 34 per cent of creameries i@mmers’ co-operatives (table
5) and they were generally sm#|[The percentage of butter produced in co-operatives
the United States continued to account for a ttiindng the 1920s. However, most of the
creamery co-operatives were located in the CeatrdINorthern-central states, where the
density of milk production allowed an adequate $ymb milk to the co-operative, and
especially in the states of Minnesota and Wiscqnsirere co-operatives accounted for
two-thirds of all butter production in the 1920ake 5)* The lack of winter milk was
also a determinant factor for the weak diffusiordafry co-operatives in France. Thus,
according to Tiéfaine (1901), in 1892 only 7 pentoaf total butter output was produced
in one of these societi@8In 1908, this figure only ascended to 2 and t@Bgent at the
beginning of the 1930s (table 2). The weak diffasiof private and co-operative
creameries was accompanied by a fall of Frenclebettports from about a quarter of
butter imports to Britain by 1890 to 10 per centlet eve of World War | and to 1 per
cent in 1925 (table 3).

34 Fay (1925a: 157). Dairy development in the UniB¢attes was also favoured by the introduction in the
late nineteenth century of hand separators, smathimes for removing the cream from fresh milkt tha
allowed farmers to deliver to the dairy home-mad&m instead of milk; Larsaet al. (1922: 317-319).

% Federal Trade Commission (1921: 66)

% In Kansas, for instance, almost all of the 50(@peratives established between 1885 and 1900 were
closed because of the insufficient quantity of milksness (1923: 47-48)

3" Bartlett (1931: 59)

3 See also Powell (1913: 135); Knapp (1969: 216)

39 Dairy co-operatives were abundant in the surraugslof Paris, but most of them were dedicatedeo th
sale of milk; International Institute of Agricul@i(1932: 1967)
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Creamery co-operatives hardly developed in non-gijp countries. In Germany, the
guantity of milk collectively processed only amoemhto 20 per cent of total output (table
3), in spite of the fact that the number of co-apiges had doubled between 1908 and the
early 19304 Similarly, the more than 3,200 Italian dairy ccecgtives that existed at
the beginning of the 1930s were only responsibi€®oper cent of the butter and cheese
output (table 3§*

The limited development of wine co-operatives

First winemaking co-operative in France was essablil at the beginning of the twentieth
century, but a rapid expansion of the co-operameement had to wait to the mid-
1920s, coinciding with the public support receiv®dthese associatioi$.During the
overproduction crisis of 1900-1908, the numeroutenapts to increase collective
winemaking had failed, according to Clique (193&), Imainly because of the restricted
financial resources of small growers. Aiming at r@eening this problem, in 1906 the
Governmentbegan to provide growers with long-term cheap lodmsugh theCaisse
Nationale de Credit Agricoldo purchase the properties and machinery needed to
collectively produce and storage witieHowever, only 13 co-operatives were in
operation two years later (table8)The number of co-operatives only started to irezea
after 1908 to reach up to 79 at the eve of World Wand most of them were located in
Midi, a region producing ordinary winésMain incentives to the founding of wine co-
operatives during this period, according to Mantie\iL914: 33), based on the shortage

of private wine cellars and containers for proditorage, which resulted in an increasing

“? International Institute of Agriculture (1911year-Book of Agricultural Co-operatig1932: 270).

“*1 Most of the production of these dairy co-operatif@bout 80 per cent) consisted of cheese, Walter
(1936: 30). In Italy, some of these dairy co-opigest had been created thanks to the fiscal exaeptio
approved at the end of the nineteenth century laadegislation for the promotion of co-operationt the
expansion of co-operation paralysed during thenivee years; International Institute of AgricultuE914:
145, 149-151, 188-189)

“2 For the beginnings of the co-operative movemetiénFrance’s wine sector, see Clique (1931: 15);
Galtier (1958: 338); Lachiver (1988: 482)

3 Loubére (1990: 140); Clique (1931: 16); LachivE®g8: 489); Mandeville (1914: 36); Tardy (1935:
312)

* Warner (1960: 33).

5 Lachiver (1988: 482); Galtier (1958: 338)
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quantity of non-logéswines (surplus producéj.The post-phylloxera reconstruction of
vines after the late nineteenth century had douthlecarea devoted to wines in the Midi
region?’ Most of the financial resources had been devatedrte re-plantations, while
the number of facilities were inadequate to stordmgeabundant harvests that resulted
from the planting of high-yielding post-phylloxevane varieties. Thus, a great part of
output had to be sold immediately after the harweben market was glutted and prices
low, augmenting the decline in pric&sin fact, during this period wine co-operatives
were considered as a solution to avoid the say@afig wines at very low pricés.

[Table 6]

In 1920, there existed 92 co-operatives in Framatthough they only contributed to
around 2 per cent of total output (table 6) andrthember expanded even more in the
following years. During this time, the quantity sfirplus produce and falling prices
worsened in regions producing ordinary wines. 18749925, constant prices of French
wines dropped by 70 per cent, and the crisis irs#wor worsened afterwards (figure 1).
Co-operatives were seemed by the State as annmstiuto solve growers’ difficulties
without a direct intervention into markets, whichly began in 1936° In 1927 the
number of winemaking associations in France hadeased to 353 and most of them
(260) were located in the Midt.Warner (1960) explained this diffusion as a resfithe
situation of permanent overproduction and the stpptained from the Governmetit.
Beside the long-term loans that had been grantad the mid-1900s, the Government
provided co-operatives with short-term funds, irattlempt to solve the farmers’ shortage
of capital immediately after the harvest. Most @em@tives were unable to make

payments to members until most of the output wis, sdhile members urged to be paid

6 Mandeville (1914: 33) pointed out that the co-@ige movement was encouraged not only by the
shortage of particular cellars, but also by thénhigst of scattered winemaking, the lack of lakema
credit, as well as the difficulties to sell the win

*”Mandeville (1914)

“8 Simpson (2000: 111); Clique (1931: 184). Capitairsage also resulted in difficulties to presenines
in good conditions, Cotta (1935: 63)

9 Tardy (1935: 311); Gastu (1935: 318); MandevilleX4: 36-41)

*0\Warner (1960: 70)

° Galtier (1958: 338)

2 Simpson (2000: 111)
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when grapes were delivered. This forced co-operatte negotiate loans in order to be
able to make advances to grow&rsloreover, some members could be tempted to sell
their production outside the co-operative at logweces, augmenting markets’ saturation
and falling prices? In 1931, French Government began to provide coatives with
advances and short-term loans in an attempt to Wwil@s in the co-operative a few
months after the harvest, attracting therefore giowers to co-operatiol.As a result

of this policy, the number of co-operatives doubiledhe 1930s, accounting for 827 in
1939. However, wine co-operatives produced onlyp2b cent of total output in 1945
(table 6).

[Figure 1]

Winemaking co-operatives in France not only coanttd a governmental instrument to
solve the problem of falling prices. According toubére (1990), co-operative expansion
in France during the first third of the twentietbntury contributed to the technical
“revolution” in the sector. Because financial resms of individual winegrowers were
low, the rising producing costs of the post-phy#ic viticulture could only be afforded
through collective winemaking. Moreover, co-operasi allowed -cultivation to be
separated from processing, resulting in an impra@rgmof winemaking and the
possibility to invest most of growers’ resources daltivation®® Co-operatives also
allowed farmers to gather capitals, knowledge asthiiction. With a sufficient quantity
of harvest, production costs decreased and pradlyctose. Conservation of wine in
good conditions was assured and the costs of segroharkets reduced, augmenting
commercialization possibilities. Through co-operatiarmers could obtain higher prices,
not only because storage allowed them to sell thigies when prices were high, but also

because a most homogeneous and higher qualityasinld be obtained’

%3 For the Italian case, see Cotta (1935: 70)

> Gémez Herréez (2003: 174)

% For instance, in 1934, short term financial aiéndfited to 566 French co-operatives (95 per cént o
total) and accounted for 3.7 per cent of total gabd output; Tardy (1935: 314) and own calculation
Annuaire Statistique de la Fran¢£958)

%% Loubére (1990: 97; 137)

> Mandeville (1914: 18-19; 35)
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In spite of all these advantages, in the two otBeropean wine-producing countries,
Italy and Spain, co-operation developed even wetldy in France. In both countries,
first co-operatives were established in the lagtdtlof the nineteenth century. Their
number increased at similar rate than in Francerbefl914, but then co-operation
developed slowly. As a result, the number of wireoperatives in the mid-1920s
accounted for around 80-90 in Italy and Spain, eéespely, a few number compared to
the 350 that existed in France at that time (t&ldn Italy, first wine co-operative had
been founded in 1870 but, although co-operatioidhapxpanded at the beginning of the
twentieth century to reach 150 co-operatives in319the number of associations
diminished to 80 in 1924 and only a few co-opeegiwere established during the 1930s,
a period of diminishing prices (figure 1). Italianne co-operatives only produced 2 per
cent of total output after World War 3. In Spain, first wine co-operative had been
established in 1890 in Tarragona, a region produoiinary wines® At the beginning
of the 1920s, there existed 88 co-operatives is ¢tbuntry, as many as in France (92),
although they were responsible for only 5 per cehttotal wine output (table 8).
However, the movement expanded weakly during tH&4%nd 1930s, in spite of the
overproduction crisis of the Spain’s wine sectorl®22-1927, with wine prices in
constant pesetas declining by 50 per cent (figiur&dtil 1935, only a few co-operatives
were created (table 6). Like in France, the maiobj@m of growers consisted of
shortages in containers to storage young winesngute harvest, especially during
surplus campaigns. Although the wine growers’ lodbyeloped an important movement
of promotion of co-operation, the slow developmeinSpain’s wine co-operation can be
explained, according to Galtier (1958, vol. 3: Z6), by the weak public support. Wine
co-operatives hardly obtained public support thtoagedits during the first third of the
twentieth century? Indeed, the share of wine co-operatives in Spalg accounted for
8.6 per cent by 1950 (table 6).

%8 Cotta (1935: 71); International Institute of Agrittre (1914: 168-169); Dalmasso (1966: 15-19)

%9 Simpson (2000)

% Tarin and Carrién (1935: 331). Catalonia conceetr80 per cent of the Spain’s wine co-operatines i
1923, Tarin and Carrién (1935: 332-334); See atsslRontojo (2003: 328) and Simpson (2000). The fact
that before 1950 co-operatives only expanded imlGaia can be explained by the campaign organiged b
a local lobby, théJnié de Vinyatersagainst industrial alcohol that also included etiva work to promote
co-operatives and claims to obtain economic aidiscaedit for co-operation. Furthermore, in spite th
weak financial support of central Administrationethumber of new co-operatives foundations incbase
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Wheat and fruit pools: integration into marketing

Producers of wheat in the New World looked at cerapves as a way to solve the
marketing problems that had arisen in the expaddrfrom the late nineteenth century.
In the New World producing areas, wheat trade pgakesome weeks a year, which
resulted in annual car shortage caused by the h&sagonal demands of the grain trade.
Railway companies had built line elevators in aterapt to solve this problem, but
farmers were not allowed by the companies to laathgover the elevator’ platforms or
make use of flat warehouses for temporary storafpch forced growers to accept the
terms of the line companies as to prices and gr¥d&&e Report of the Elevator
Commission of the Province of Saskatchewdn1910 also pointed out that the
monopolistic position of a few large firms in theinipeg Grain Exchangettie larger
milling and elevator companies operating elevatorthe country, and owning and
controlling most of the terminals as well, have rexeelming advantages over all the
other members (i.e. commission merchants and tvagkrs)... it is evident that the grain
business of Western Canada is in the hands of @ifomonopoly, in which a few large
milling companies are supreme and the large elevadmpanies hold the second and the
only other plac&® Complaints against the abuses of the private-oweledators
increased in wheat producing areas and the morstigofiosition of railway companies

and line elevators resulted in demands from whemaweys for public protectiof?

Growers therefore looked at co-operatives as atwaglve these marketing problems, so
that most studies have considered the emergenam-operative grain marketing as
defensive in character. However, wheat growers rootéd some problems to form

wheat co-operatives such a®eir ignorance of the details of the grain busmetheir

this region thanks to the financial aid providedthyMancomunidada local institution; see Tarin and
Carrion (1935: 332-334); Garrido (2007: 189)

®1 For Canada, see Mackintosh (1924: 8; 11). The tdbaiGrain Act of 1900 was approved to remedied
this problem, but violations continued until an am@ent was introduced in 1903, Mackintosh (1924: 11
15)

62 Cited in Mackintosh (1924: 47)

83 canadian growers began to form “protective” orgations, such as the Territorial Grain Growers’
Association created in 1902. This and other singlganizations united in the Canadian Council of
Agriculture; Year Book of Agricultural Co-operation in the Bsthi Empire(1928: 91); Mackintosh (1924
14)
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isolation from each other and their distance froaeandary and ultimate market&' In
spite of these difficulties, wheat growers wereeatd form associations to manage in
common a local elevator where wheat was cleaneulegr and storaged. In the United
States, a great number of these co-operative elsvatere formed in the North Central
States between 1895 and 1900, and foundationsherutithereaftet:

After the foundation of co-operative elevators,vgeos integrated into marketing by the
formation of export associations. The first of theras founded in 1906 in Manitoba
under the name of the Grain Growers’ Grain Comp&iyer two organizations were
created in the Canadian prairie provinces of Sabkatan and Alberta in 1911, after
receiving government financial assistance. The &abkwan Co-operative Elevator
Company and the Alberta Co-operative Elevator, &mrby 60,000 grain growers, were
responsible for nearly 20 per cent of the totaligrghipments of the three Prairie
Provinces. In 1917 the Grain Growers Grain Compang the Alberta Co-operative
Elevator merged into the United Grain Grow&his integration into marketing looked
at guaranteeing the survival of the farmers’ movaimdlost of the local farmers’
elevators failed to surviveoh account of the competition of companies whidah decess
to the Winnipeg markets”’so that farmers decided to establiSh cooperative
commission business within the existing organizatibthe grain tradé In Canada, the
amount of grain handled by the farmers’ organizegiocreased from an average of 3.3
per cent in 1907 to 25 per cent in 1915 and aboquater of the grain growers of

Western Canada were members of a co-operative gpaipany’’

The disruption caused by World War | in the worlérket for wheat encouraged the
control of the wheat trade by the government. Tigasiernment-controlled pools were

established in the United States, Australia anda@arfor the compulsory acquisition and

64 Mackintosh (1924: 20)

 Kenkel (1922: v; 16)

% Year Book of Agricultural Co-operation in the Bsti Empire(1928: 93); Mackintosh (1924: 50-57); The
respective governments advanced 85 per cent afapiéal to both organizationgear Book of

Agricultural Co-operation in the British Empii@928: 93). The Grain Growers’ Grain Company begsn

a commission company and only until 1912 enteréaltime country elevators’ business, in Mackintosh
(1924: 106)

7 Mackintosh (1924: 85; 87; 106-107)
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marketing of the crof® The re-introduction of the open market after thar woincided
with a slump in prices, but demands from growers fioe re-establishment of
governmental pools failed. As a result, growerthmthree countries decided to organize
voluntary co-operative pools, but the movement mugceeded in Canada. The pools,
formed as a federation of farmers’ local elevatpad to members a sum in account
immediately after the harvest and made a final gaytmafter selling the crop, securing to

each member the average price obtained by the emtipe®

The Alberta Wheat Pool was created in 1923 witlpdBcent of total wheat acreage. A
year later, the Saskatchewan and the Manitoba Reeris founded with 50 per cent and
30 per cent of the total wheat acreage. These fiueks agreed to create a central selling
organization, the Canadian Co-operative Wheat R in 1924° The growth of the
pools was substantial in the following years. Thecpntage of the crop marketed by
them rose from 38 per cent in 1924/5 to 53 per teh25/6 (table 7). The development
of wheat pools in Australia and the United Stateseiyhowever, more limited. Although
two-thirds of the Australian growers, producing p&r cent of the total harvest,
participated in a pool in 1921-1922, Australiannfars slowly returned to the “open
market” and the wheat pooled fell to 41 per cent922-3 to 19 per cent in 19267In

the United States, only about 3 per cent of the evas marketed by farmers’ pools in
1922-1923, although this figure rose to one third936* This can be explained by the
fact that the costs of operation of co-operatievaiors in the United States were higher
than those of line elevators. As accounted by B¢i825: 21), other weaknesses of the
pools were telays in paying farmerg,..) speculative losses through holding, and big

promises which cannot be fulfilléd.

% n Canada, the monopoly of the crop was giveméoGanadian Wheat Board in 1919-1928ar Book

of Agricultural Co-operation in the British Empi(@928: 93). In Australia, the first governmentabpwas
set up in New South Wales in 1914 by the Wheat Aitipn Act, that declared that all harvest wadéo
acquired by the Crown, Beasley (1928: 7, 11)

% League of Nations (1926: 13). According to Boyl&25: 21), pools made growers an advance of 60 or
70 per cent of the crop value before wheat was sold

0 Year Book of Agricultural Co-operation in the Bsti Empire(1928: 99)

"I Beasley (1928: 40-41)

2 Boyle (1925: 21); Hedges (1941: 1)
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[Table 7]

An exceptional case of a great diffusion of co-afien in wheat in a non-exporting
country was that of France, where farmers’ associstdeveloped in a context of
governmental intervention into cereal markKétsAs a consequence of the surplus
problems that had caused the abundant harves&3@fand 1933, France began a policy
of storage of surplus production in farmers’ fa@b. Thus, the number of wheat co-
operatives reached up to 1,100 in 1939, and carnéibwith 85 per cent of total outplt.
This contrasted with the situation in other Eurapeauntries. In Spain wheat market was
also substantially intervened by the state, butip@gencies were in charge of storaging
surplus produce, while co-operatives only accoumeane per cent of total production

as late as in 1960.

Solution of marketing problems was an importantivaion for wheat growers in the
New World producting countries to form co-operasivdhe same was the case of the
citrus fruit industry, where farmers tried to cantthe marketing of the product through
co-operatives, although the diffusion was irregalarong producing countries. Thus, the
citrus industry in California was dominated by #agsowers’ marketing associations that
trade a high quality product. This contrasted ik case of Spain, other major producer

and exporter of citrus fruits, where associatioeserabsent and quality was pddr.

The citrus industry faced a number of problems w@if@nia. Before co-operation,
orange markets frequently glutted. Oranges wenexary product, tnknown to many
Americans and growers faced a diminishing demand, whileusitfruits cannot be hold
over one season to another, so that the entireestamust be marketed during the year of
production’’ Beside problems of overproduction, the orangestgiufaced a problem of

slow transportation and poor refrigeration fa@ti which, jointly with the lack of

3 Some co-operatives had been created in Francesbéforld War I, but most of attempts during this
period had failed; Hirschfield (1957: 23)

4 This share continued at the beginning of the 198@schfield (1957: 24)

> UNACO (1961: 25)

¢ Garrido (2007: 5). Oranges exported from the Whéates were valued by an average of $4.15 a box,
compared to the $1.15 a box for Spain’s fruit; MarCritz, Olmstead and Rhode (1999: 324)

" Meyer (1950: 72); Mckay and Mackenzie Stevens 4192, Coulter (1911: 195-196)
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standardization resulted in high marketing cost®rRo the establishment of growers’
associations, the marketing system was dominatexdfbw large shipping and marketing
firms that shipped oranges to wholesalers in theteea markets. Later, these firms
developed the business of packing and marketingngesa for the growers on a

commission basis, but growers frequently obtaineat pesults’®

The Orange Growers Protective Union of Southernif@ala constituted the first
growers’ attempt for the co-operative marketingha fruit. It was founded in 1885 as a
defensive response to thdishonesty of commission houses, as well as to the falling
prices caused by overproduction and the inabilitycover producing and marketing
costs. The association assumed the control of #ke sf members’ fruit, sending
representatives to main Eastern consumer citiespite the fact that the Protective Union
reach to control around 50 per cent of the Calitoraitrus crop in 1885, it was
dismantled next year. Meyer (1950: 53-57) pointetitbat the opposition of agents, that
purposely flooded markets to prevent the pool'esalhe managerial inexperience, and
the incapacity to provide members with packinglities were some of the problems that
led this association to fail. Next attempts to faanto-operative marketing association
were to wait until 1893, following a period of fiseears of high prices. That year the
Pachappa Orange Growers’ Association was orgarageal packing house that aimed at
standardizing and selling orangé@sFollowing the Pachappa organization, other local
associations were established, such as the Clatefnoit Growers Association, which

created a sales force in Eastern markets.

These local associations began to federate intratesrganizations at the end of the
nineteenth centuryt The Pachappa association, jointly with variousaloorange
growers’ co-operatives, created the Southern QCaldoFruit Exchange in 1895. The

Exchange was responsible for the marketing of 32cpat of total crop during its first

8 Mckay and Mackenzie Stevens (1924: 4, 7); Conii§i29: 14-16)

9 Comish (1929: 16-17); Mckay and Mackenzie Ste\@824: 9); Meyer (1950: 59-61);
80 Meyer (1950: 65-66); Hirsch (1947: 41)

81 Mckay and Mackenzie Stevens (1924: 10)
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year, and 50 per cent in 1980In 1905 this organization adopted the name offGralia
Fruit Growers Exchand®&.By 1910, the Exchange marketed 60 per cent o€ti#ornia
and Arizona output? In 1923 the California Fruit Growers Exchange imigld 192 local
packing units, 75 per cent of which were co-opeeapacking asociations and the rest
being large individual shippers or commercial pagkicompanie&® By 1924, the
California Fruit Growers Exchange marketed 70 et of the citrus fruit in California

and this figure continued until 1989.

Factors explaining co-operative diffusion

As shown in the last section, co-operatives sufalgsieveloped in butter manufacture
in countries where a high density of cows led ®¢ktablishment of profitable factories.
The experience of Canadian wheat pools also shmatspecialization in the export of a
specific product favoured the development of fashaocieties. Thus, co-operatives
were mainly adopted in export countries and moghefoutput of these societies was
commercialized abroad (see especially in the cé8apnish butter and Canadian wheat)
or where commercialization took place in marketbssantially distant from the

producing areas (Californian oranges). Principalrkeiz of New World wheat and

California oranges were some 3,000 miles distarttichiv implied the presence of
marketing problems, especially when commercialmatiwas characterized by
seasonality’ Besides the need for export to consuming cent@;entrated production

of one commodity in one area was pointed out bydster (1925: 8) as a determinant

factor for the development of co-operation. Wheatoperatives were successfully

82| loyd (1919: 10); Growers and speculators mergéul the California Fruit Agency, an amalgamation of
the co-operative exchange with the majority of sieove buyers and shippers that controlled
approximately 90 per cent of marketable orangelamdns produced in California. However, the
California Fruit Agency was dissolved in 1904, Cem({1929: 18); Mckay and Mackenzie Stevens (1924:
12). Developing furthermore the idea of a federatiblocal co-operatives, the Pachappa associaton
created the Riverside Fruit Exchange in 1893. Tkeh&nge acted on a pool basis and owned its own
salesmen forces in the Eastern markets. Almosti206 growers, representing 90 per cent of Riders
crop, joined this organization, Meyer (1950: 62-88; 82; 84-85)

8 Mckay and Mackenzie Stevens (1924: 10); HirscH7191)

8 OImstead and Rhode (2003: 23)

8 Mckay and Mackenzie Stevens (1924: 15)

8 Forrester (1925: 36Agricultural Cooperatior(1924: vol. 11, no.2: 23); Olmstead and Rhode (2233

87 Erdman (1958: 180)
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formed where one crop system dominated, such asabe of the Prairie Provinces of
Western Canada, while they failed in other cerealsorting countries, such as United
States, Australia, where only part of farmers’ mes came from wheat and the United
States the crops’ diversification was prevafénE.oncentration explains also why pools
were formed in the United States citrus industry bot in wheat. Thus oranges were
raised by few producers in a small area comparekatoof the grains growers who were
scattered through 45 states. Moreover, many growers also members of co-operative

irrigation districts®

On the other hand, the triumph of co-operationhi@ production of butter in Denmark
and other Scandinavian countries has been expléipede homogeneity of population.
In these countries, rural population was formedsall proprietors, which allowed a
high level of trust. On the contrary, Canada, ageav settlement country, has a
“heterogeneous fluctuating populaticspread over a vast area, with farms twenty times
bigger than those in DenmatkDespite dispersion of production and the fact thahe
wheat Poolsyou will find rich and poor, wise and ignorant; AngSaxon, Teuton, Slav-

a dozen of creeds and languagé®avisson, 1927: 23), co-operation greatly expahd
among wheat farmers in Canada. Moreover, the ssicoésco-operation among
California orange growers and Canadian wheat pmdushows that co-operatives not

only expanded among small farmers.

Success of butter and orange co-operatives andd@anaheat pools based both on the
obligation of supply the entire output to the cerive and the penalties imposed to

members in case of fraddThis contrasted with the case of Australian Poolwine co-

8 Mackintosh (1924: 2); Fay (1925a: 458)

8 OImstead and Rhode (2003: 24)

% Fay (1925a: 457)

°LIn the Canadian wheat pools, members were alsgatbd to deliver their total crop during a number
years; League of Nations (1926: 14); Davisson (124YYear Book of Agricultural Co-operatidi930:
210); for the case of oranges, see Mckay and Mai&eStevens (1924: 20); for the case of co-opegativ
creameries in the Netherlands, see Adams and Fah0{12); There are some 80,500 Pool growers in
Saskatchewan. They are to be found thin-spreadaveritable empire of 200,000 square miles of
Saskatchewan soil. The vast bulk of members has segn each other, and never will. A legal 5-year
contract binds them into common action, as thotglr fgrain grew on a single farh{Davisson, 1927:
27)
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operatives, in which any binding contract was ageah) which coincided with the failure
of the farmers’ organizations. Farmers also looked at co-operatives aiming at
guaranteeing the quality of the product and findinarkets®> They also pursued other
goals by forming a co-operative, such as gainingesar marketing power, controlling
prices or exercing influence on the government atdaining public protection.
Governmental support was not always essential fmoperative expansion, albeit
European associations as well as Canadian whedd pbtained public support in the
form of grants and/or cheap loatisBreaking the monopoly of middlemen and large
marketing firms was also an important goal for pematives. As considered by Davisson
(1927: 54), the main aim of the Canadian wheat $aslto keepévery unessential hand
away from the grain, between farm and mill, to lgatk to the growers a fairer share of

the consumers’ dollar, without disturbing the prafethe bread.

Solving problems that arose in the marketing oficadpural products was another
important objective for farmers. Integration int@nketing has been already explain for
wheat and oranges in New World countries. In somé&eb exporting countries,

federations of the co-operative creameries werporesble for the export of butter. In
Denmark, the co-operative societies were organiatx nine export federations which
handled about 98 per cent of the butter exporteBrimin*° In Finland, co-operative

creameries created Valio in 1906 as a central azghon responsible for the marketing
of 90 per cent of butter expofts.In contrast, only a small proportion of the dairy
production was exported for co-operative marketsggieties in other countries. In
Ireland, the Co-operative Agency Society was eistiabtl in 1892 to assist co-operative

creameries in the marketing of butter, but it sofdy 10 per cent of total output and

92 Year Book of Agricultural Co-operatiqi930: 231); Simpson (2000: 119)

% This was an important stimulus for the formatidirrench dairy co-operatives, according to Cleary
(1989: 55)

% Fay (1908: 154). Comish (1926) pointed out thatgrs believed that united action might bring
favourable tariff rates to the citrus fruit indystf California. Co-operation among farmers to abfaublic
protection has been also used to explain the diffusf wheat pools in Canada, see Fay (1925b: 29)
% Coulter (1911: 72). For butter export associatisee also Faber and Hertel (1931: 80-84)

% Sales of butter were pooled and the price wastbasé¢he grading marks of the State Butter Control;
other 6 per cent of the Finish butter was expobie&nigheten, a central organization of creamendke
Swedish-speaking areas of FinlaNear-Book of Agricultural Co-operatigid932: 309-311)
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farmers generally marketed their butter throughAlyency when prices were lo¥.In

the United States, co-operative creameries gegecatisigned butter to a commission
firm or selling agency.®® They tried to combine into federations or markgtin
organizations, but these organizations only mackét8 oer cent of all butter produced in

co-ooperatives in 1920 and 10 per cent in 1830.

Determinants of co-operation in agriculture

In the econometric model, the dependent variableths share of co-operatives’
production in total output. In order to explore #féects of education in the propensity to
co-operate, the variablduman capitalhas been introduced in the model. It is measured
as the share of primary and secondary pupils @h pojpulation and data have been taken
from Mitchell (2007). Decennial census data werewveoted into annual data by
interpolation. The advantage of co-operatives foals farmers has been studied using
the variableFarm size.The average size of dairy holdings in Australiaimydandustry,
corresponding to 1955-56, has been obtained in édrand Edwards (1961: 11).
Netherlands’ average size of dairy landholdingsehlasen taken from Pirtle (1926) and
those of Finland, used also for Denmark, from Malls(1958). Canada’s landholdings
size has been obtained in tBelected Historical Data from the Census of Agtigel.
For the United States’ average size of dairy, graind fruits farms have been calculated
from Schmidt (1941: 9). For the rest of countriesl/ar products, data have been taken

from theFAO Report on the 1970 world census of agriculture.

As shown in section 2, co-operatives dominategtbeessing and marketing of products
in countries that sold most of the output in intgional (or long distance) markets. That
was the case of the butter produced in Denmarkiraliesand New Zealand, but not that

of the wine produced in co-operativV@8.Although France and Spain were important

" Coulter (1911: 68-69)

% powell (1913: 147)

% Elsworth (1936: 38)

1991 Denmark, private creameries did not work far thternational market; League of Nations (1926: 7)
In New Zealand, the dairy sector was responsibi@¥er one third of the value of exports by 1924485
Year-Book of Agricultural Co-operatiqii926: 58)
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exporting countries of wine, co-operatives in batbuntries focused mainly on the
production of ordinary wines to be consumed indbeestic market¥* Thus, in order
to check the influence of exports in co-operatiom ariableExportshave been included.
Data on exports were taken from Mitchell (2007);ept for the case of the United States
that has been obtained in the Department of Adricels Yearbook On the other hand,
the variableYieldswas included to look at the effect of the densityroduction in the
levels of diffusion of co-operatives. Data on proion and yields were calculated from
Mitchell (2007). Both yields and exports have beenverted into percentages of yields

(exports) of the highest yields (exports) in eadpts sample.

Following the considerations of Hoffmann and Libgec@l991), the effects of the
products’ characteristics on co-operation has lstedied with the dummperishability.

In order to explore the effects of economic cowodii in the propensity to co-operate, two
variables have been include®er capita GDPand a variable of agriculture size
(agricultural employmentthat was measured as the agricultural share in &mtéve
population. Data on the economically active popatabf agriculture and total labour
force were obtained from Mitchell (2007). Per cap@DP was taken from Maddison
(1995).

Table 8 shows the regression estimates. Co-operéaipositively related wititHuman
capital. The variabld_and sizehas a negative sign and it is significant in matelhich
implies that co-operation expanded in sectors aodyzing areas where small family
farms predominated. Density of production was apartant determinant of co-operation
as accounted by the positive and highly significaign of theYields variable. The
regression results confirm the hypothesis thatmeration increased in countries, sectors
and products that mostly commercialized their outpu the international market.
However, the variablBistance to the main markhaas a highly significant negative sign
in model 4, which implies that propensity to co-gte fell when main markets were
significantly distant (New World producing coungiedelivering their products to
Europe). Contrary to the Hoffmann and Libecap’sdtipsis, the dummperishability

191 Boulet and Laporte (1975: 4); Simpson (2000: 1P2)n-Montojo (2005: 321)
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has not any significant impact in the propensitycteoperate. To finish, protection is
related positively witiPer capita GDPandAgriculture employmensuggesting the co-

operatives increased in richer countries with gddarmers’ population.

Conclusions

This paper has looked at co-operatives, an orgtnizd innovation that arose after the
late nineteenth century in Western countries tceowmjth problems in the processing and
marketing of agricultural products. The paper shalat, despite their important

advantages, co-operatives spread slowly in the &iesbuntries before 1930.

In an attempt to explore the main factors explanthe irregular expansion of co-

operatives among countries and products, the irapoet of co-operation has been
measured by the share of co-operatives’ outputtad production for four products and

12 countries during the period 1880-1930.

Besides in Denmark, co-operative creameries doethbutter processing in Finland,
Sweden, Australia and New Zealand, albeit co-operatxpansion in these countries
only began after World War I. On the contrary, gaino-operatives hardly expanded in
regions with a low density of cows and in non-ejpgricountries. Main incentives to the
founding of wine co-operatives were the shortaggrofate cellars and containers for
product storage, which resulted in an increasingntjty of surplus produce. However,
co-operation among winegrowers was very limitednain producing countries, France,
Spain and ltaly. Producers of wheat in the New Wdéwbked at co-operatives as a way
to solve the marketing problems that had ariserthan export trade. However, co-
operatives only succeeded in Canada, while in tinted States and Australia co-
operatives failed after more than two decades ftérént attempts to form wheat pools.
Solution of marketing problems was also an impdrtaativation for citrus fruit growers

but, while the citrus industry in California wasndimated by these growers’ marketing
associations, associations were absent in Spaitoth wheat and citrus fruit, after

horizontal integration among farmers, co-operativeésgrated vertically into marketing

forming federarions that integrated forward for sedling of the product.
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The experience of Canadian wheat pools has shoatrsgiecialization in the export of a
specific product favoured the development of fasheocieties. Co-operatives were
mainly adopted in export countries and most of tutput of these societies was
commercialized abroad (butter and Canadian wheatyhere commercialization took
place in markets substantially distant from thedpng areas (Californian oranges).
Moreover, wheat co-operatives were successfullyméat where one crop system
dominated, such as the case of the Prairie Pravint&Vestern Canada. Although the
triumph of co-operation in the production of butierDenmark and other Scandinavian
countries has been explained by the homogeneipoptilation, in Canada co-operation
greatly expanded also, in spite of its heterogesgmpulation spread over a vast area
and producing wheat in large farms. Success ofebw@hd orange co-operatives and
Canadian wheat pools based both on the obligaficumply the entire output to the co-
operative and the penalties imposed to memberada of fraud. Governmental support
was not always essential for co-operative expansilireit European associations as well
as Canadian wheat pools obtained public suppothénform of grants and/or cheap
loans.

The regressions results show that the propensitptoperate increased in countries with
higher human capital. Density of production was important determinant of co-
operation as accounted by the positive and higiglyifecant sign of theYieldsvariable.
Co-operation increased in countries, sectors amdyats where family small farms
predominated and in products that were mostly comiaeed in the international
market. However, the distance to the main markest nematively related to co-operation,
suggesting that co-operatives were less likely rasjper in the New World producing
countries that commercialized their products in ¥atesEurope.
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Table 1
World co-operative diffusion by products and coetits: number of co-operative and
members, 1945

Europe America Others
Co-op. Members  Co-op. Members Co-op. Members

('000) ('000) ('000)
Milk 26,338 3,162 2,508 610 781 145
Livestock 3,448 728 1,224 563 52 8
Wine 2,172 220 47 7 188 6
Fruits and veg. 1,152 115 1,263 144 255 21
All others 9,216 1,379 4,131 1,138 17,7714,997

Source: Bureau International du Travail (1945); elaboration.

Table 2
Butter production in co-operative creameries inous countries, percentage of total
output
1908 1925 1930

Denmark 77 86" 8g"
Italy 25
Finland 92
France 2 &
Australia 91
Netherlands 55 65
United States 2 3¢
New Zealand g0 od
Belgium
Germany 20
Sweden 72 71°

Source: own elaboration from International Insétof Agriculture (1911), League of
Nations (1926)Year-Book of Agricultural Co-operatiqd932: 274).

Notes:

@ Data in column 1 refer to 1909, in Faber and Héit@18: 42). Data of third column correspond t@39
and refers to the percentage of milk transformeddsgperative creameries, taken in Internationstitunte
of Agriculture (1932: 86).

® For column 1, the percentage has been calculateciata on milk output of 1913 frodnnuaire
Statistique de la Franc@d933), the only data available on the French petido of milk. The contribution
of dairy co-operatives to the treatment and martufeaf milk was probably less important. Milk
production in France increased from 77 million bétes in 1902 to 128 in 1913. Data in column 3,
correspond to 1929, International Institute of Aghure (1932: 198).

¢ Data correspond to 1918, Federal Trade Commiggia®l: 63).

9 Data correspond to 1936, Trelogan and Hyre (1239:
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¢ Over 90 per cent of the New Zealand exports caora to-operative dairies
"Year-Book of Agricultural Co-operatipn930: 259
9 Ytterborn (1938: 190)

Table 3
Exports of butter of various countries (percentafj®tal exports)

1860 1880 1890 1900 1910 1915 1920 1925

Denmark 1 13 41 44 40 43 42 41
Sweden 0 3 11 6 8 8 n.d. 3
Norway 0 1 0 1 1 n.d. n.d. n.d.
Germany 17 5 5 1 0 0 4 3
Netherlands 39 35 8 8 0 n.d. 12 12
Belgium 10 2 2 2 0 n.d. n.d. n.d.
France 12 23 26 10 8 10 1 1
United States 10 12 4 2 0 2 7 1
Australasia 0 0 2 15 24 19 19 32
Australia 10 10 10
New Zealand 9 9 22
Russia 0 1 0 6 14 n.d. n.d. n.d.
Ireland 18 16 8
Others 12 5 1 5 6 n.d. n.d. n.d.

Source: Data for the period 1860-1910 refer to irtgomto Britain; for 1860-1910 see
O’Grada (1977); for 1915-1925, Pirtle (1926); ovaicalations
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Table 4
Average size of butter co-operatives in variousntoes

Cows per member Members per co- Cows per co- Size of dairy

operative operative farms
(hectares)
1923-25 1924  1923-25 1924 1923-24
Germany 42 97
France 2.4 540
Belgium 2,7 2.4 23 108 63
Denmark 6,3 7 141 150 892
Finland 6,4 6,12 94 181 605
Ireland 7 149 159
Netherlands 241 10.1
Italy 80
Switzerland 5,3 29 155
Sweden 115 119
United States 269 337

Source: For 1923-1925, lhrig (1928: 232). For 1923y (1925a: 158).

Notes:

21931

® 1931,Year-Book of Agricultural Co-operatio932: 309.

©1925, Yiterborn (1938: 190).

91933-4,Year-Book of Agricultural Co-operatiofh935: 147.

©1925. In 1915 the average number of members pepemmtive was 82(ear-Book of Agricultural Co-
operation,1935: 128.

11920, Gullander (1948: 104).
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Table 5
Co-operative creameries in main United States mioduegions, 1911 and 1936
1911 1926 1930 1936
Number Percentage Percentage Number Percentage
of total of total of total
output output output
Total number of 6,300
creameries
Co-operative 2,120 34 35 1,444 39
creameries
Minnesota 608 66 67 618 69
Wisconsin 347 72 63 234 63
lowa 313 44 48 266 55
Michigan 101 29 35 44 35
Indiana 77 5 12 -
lllinois 55 9 21
New York 118 -
Pennsylvania 92 -
Vermont 55 49 62 -

Source: Powell (1913: 135); Elsworth (1936: 36l®gan and Hyre (1939: 15); own
elaboration.
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Table 6
Wine co-operation in France, Spain and Italy: nundfeo-operatives, and production as
a percentage of total output, 1908-1951

France Spain Italy
No. Co- Output No. Co- Output No. Co- Output
op. (percentage) op. (percentage) op. (percentage)

1908 13 (0.3)
1911 31
1913/1914 79 150
1920/1921 92 (1.9 88 4.5
1924 80
1927/1928 353
1932/1933 595 128
1938/1939 827 147
1941 (117) (20)
1943 852
1945/1947 858 25 154
1951 997 27 193 8.6 161

Sources: For France Loubére (1990: 139; 147); €lg£89: 46); Lachiver (1988: 482);
B'OIV (1929), no. 19: 84; Tardy (1935: 315); Simpson (2Q@@ble 5); for Spain, Pan-
Montojo (2003: 328); Tarin (1946-47); UNACO (19@E); for Italy, Cotta (1935: 71),
Simpson (2000: 110), Galtier (1958, lII: 29).
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Figure 2
Price of wine in constant terms in France and Sg&8%3-1935 (index numbers,
1913=100)
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Sources: For Italy, Istituto centrale di statist{£876); for France see Pech (1975); for
Spain see Fernandez (2008); own elaboration.

Table 7
Percentage of the crop handled by wheat and dinitsco-operative pools

1921/2 1922/3  1923/4 1924/5 1925/6 1926/7

Wheat pools
Canada 38 53
Australia 53 41 19
United States 3
Oranges
California

Sources: For Canada, séear Book of Agricultural Co-operation in the Bshi Empire
(1928: 100). For Australigdgricultural Cooperation(1923): Jan. 15: 4; Beasley (1928:
40-41). For United States, Boyle (1925: 21); Heddé€sl1: 1)

Table 8
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Determinants of co-operation: Random-effects Glddagsion results.

Dependent variable: co-operative production as a
percentage of total output

1) 2) () (4)
. 4.534* 1.987* 1.547 5.210%
Human capital (1.934) (0.955) (0.916) (1.624)
. -.258 -.320**
Land size (.156) (.128)
. . -.003 -.003** -.002* 004+
Distance to main market (.002) (.001) (.001) (.001)
. BQTRE L G37H - 670%*
0,
Production (%) (.142) (.180) (.169)
278+ 289 356+
0,
Exports (%) (.133) (.125) (121)
Agricultural employment (%) 1.644™ 2.356™ 22717 2,105
9 ploy 0 (.681) (.577) (.556) (.547)
. 006 023%+ 023#+ 019%
Per capita GDP (.008) (.006) (.006) (.006)
Butter dumm 31.207* 8.060 -.903
y (12.185) (14.039)  (12.994)
Perishable dumm -30.204*  -19.039 -8.450* -14.436
y (14.691)  (12.724)  (15.727)  (14.262)
Export dummy 14.722
(15.784)
37.268 -24.688

Citrus dummy (16.502) (15.608)

-96.717*  -128.076*** -133.610** -143.726***

Constant (46.423)  (39.823)  (38.765)  (39.048)
N. observations 40 39 39 39
R-sq: within 0.20 0.24 0.34 0.53
Prob > chi2 0,0003 0,0000 0,0000 0,0000

Notes: Standard errors are in parentheses. ***atg * denote statistical significance at the 1, 5,
and 10 percent levels.



