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“Invisible Women: Entrepreneurship, Innovation and Family Firms in France, 1790-1855"

Abstract

The French economy has been faulted for the preealef family firms during the nineteenth century.
Such firms are typically associated with negativaracteristics, including lower tendencies towards
innovation, a higher risk of failure, and ineffini@es deriving from nepotism among family members,
criticisms which are even greater when the compahgnded over to a female relative. Women in
business have generally been presented as petgrdrand passive investors, whose entrepreneurial
activities were scarce because of such restrictisriBnited human capital, culture, market impeitets,
and institutional biases. These issues are explosimg an extensive sample of women who obtained
patents and prizes at industrial exhibitions dugagdy industrialization. The evidence indicatest t
middle-class women in France were engaged in eetneprship and innovation, and that their efforts
were enhanced by association with family firms.eiffiormerly invisible achievements suggest a more
productive role for family-based enterprises, aseans of incorporating women into the market ecgnom
as managers and entrepreneurs.



I. INTRODUCTION
“Some individuals had demanded a patent for
the invention of an invisible woman.”
-- The Law Library (1834)

Economic and social progress depends criticallthercontributions of women to production and
productivity, both within the household and in f@albusiness organizations. Scholars such as Jan de
Vries argue that industrialization was driven by‘iadlustrious revolution” in which women redirected
their attention from household labour towards mapkeductior? At the same time, researchers in
Europe and the United States have suggested tméwm earlier stages of economic development
played a more central role in socioeconomic a@disjtrelative to the increased specialization &ed t
gender division of labour that characterized theeatiof industrialization and Smithian economic
growth? The introduction of mechanization and speciailiratid not necessarily benefit women, owing
to the “proletarianization of families,” an increas gender-biased occupational segregation, dalilia
the labour force participation of married womerult@ral historians highlight social attitudes ardal
norms that deprecated and decreased female pattzipn the market economy, with the corresponding
retreat of urban middle class women during indakgation to a separate domestic spieome claim,
for instance, that the economic standing of womelRrance deterioriated in the period after the Emnen
Revolution, because guilds were no longer ableatept widows who inherited the skilled tradeshait
husbands, and there was an “increased hostilitatdwomen in the marketplace.”

The prevalence of family firms among European rpniges comprises another contentious issue
that is related to the role of women in businegbtar market economy. Business historians Alfred
Chandler and David Landes contend that family fitersl to be inefficient modes of organizing
economic activity, relative to the modern corpanatihat can take advantage of specialized managemen
inputs and economies of scéléccording to this perspective, family-run entésps are typically
undercapitalized, deficient in risk-taking and mgergal abilities, and characterized by suboptincales
and scope. These problems are exacerbated whémtharises for a handover of leadership from the

! Napoleon was apparently incensed on learninghth@buld not refuse the application for a patentheninvisible
woman. As a result, all patent grants after 18@uded a stipulation that the government did n@rgntee such
rights (“sans garantie du gouvernement”): "Govemiyley granting a patent without any previous exetion,
does not guarantee in any manner, either the pyridhie merit, or the success of the inventionde $he Law
Library, Vol 4, J.S. Little, 1834, p. 5.

2 De Vries, Jan, ‘The Industrious Revolution andresnic growth, 1650— 1830, in Paul A. David and Kar
Thomas, eds., The economic future in historicaspective. Oxford and New York: Oxford UniversityeBs, 2003,
43-71.

3 See Goldin, Claudia; Horrell, Sara and Jane Humaphiwomen'’s labour force participation and thensition to
the male-breadwinner family, 1790- 1865," Econohigtory review 48 (1995), 89— 117.

4 Barker, Hannah, The Business of Women: Femalerfmge and Urban Development in Northern Englam@é0k
1830, New York: Oxford University Press, 2006, pd@s a nuanced assessment of the separate sprgra®at.
5 Lanza, Janine Marie, From wives to widows in eantydern Paris: gender, economy, and law

Aldershot, England ; Burlington, VT : Ashgate, ¢Z0@. 230. She also contends that “The moment whéows
could become masters, accept risks, succeed dras@ld on their resources and skill ... faded dfier t
Revolution,”and “Notions of domesticity and theidien between a private, female sphere and a pubbde
sphere coalesced into a powerful ideology of genelations after the Revolution ... there was mordiaaience
about women engaging in such public activitiesdr & detailed study of one guild, see CrowstonreCléaru,
Fabricating women: the seamstresses of Old RegranecE, 1675-1791, Durham, NC : Duke University Bres
2001.

6 Such issues are discussed in Carter, Edward @ds), Enterprise and Entrepreneurs in Nineteertt-
Twentieth-Century France, Baltimore: Johns Hopkinsversity Press, 1976.



original founder, to family members who might bed@dept or knowledgeable about the business and
industry’? If unearned income reduces the probability ofdeEneconomic activity, then the wives of
successful entrepreneurs might not have acquirperence by participating in the family business,
making them especially unprepared for taking ogadérship roles in the event of death or retireraént
the male entrepreneur. In some instances, lowestments were made in women’s human capital
because they were subject to gender discriminatithin the family firm® Moreover, when cultural
biasses implied that women were expected to ppatieiin petty trading or economic activities thatev
linked to the household, or to avoid overt profiimization, their firms were less likely to betla¢
frontier of entrepreneurship and innovation. Ifnen inherit ownership without the capacity to cohtr
the assets they have inherited, agency costs ésuttie separation of entrepreneurial ownership and
effective control over decisionmaking that Berlel &heans had identified in the modern corporation)
might be higher in female-owned family firms.

A more positive interpretation of the prevalencéaohily firms in all of these societies highlights
their role in attenuating agency and transactiasssg as well as bridging market imperfections that
inhibit productivity growth and economic progréssamily networks can compensate for market failure,
through patronage, reputation, trust and sociataaghe ability to monitor group members more
effectively using cheaper enforcement mechanidredational contracts may result in stronger incegi
to adhere to agreements, comprising private comenitrdevices that enforce agreements and deter
opportunism among market participaft&amily members might also have stronger commitsanthe
survival of the enterprise, which might persuadeithio bear greater variance in income and smooth
consumption over a longer time period than a himegloyee. Such networks could also reduce the risk
inherent in entrepreneurship and innovation, ard‘insider information” to identify and secure cialc
inputs into productivity change and economic grawth

However, even if family firms played a productiaer in American and European economic
development, the possibility remains of a negagiffect from female participation in this process.the
plethora of studies on business organizationk Bitstematic historical research has been dirdotdte
specific link between women in business, the namiceconsequences of their activities in familynsy

7 Morck, Strangeland and Yeung (2000) find a dediinéhe performance of firms when leadership pafses the
original founder to relatives, and dub this the ri@dian disease.” Francisco Pérez-Gonzalez usdsrthe
“nepotism” as a synonym for family firms, and sianlyy argues that such firms are underperformershgtited
Control and Firm Performance," American EconomioiBw, vol. 96(5) 2006: 1559-1588. According to Culedli,
Marco & Micucci, Giacinto, ("Family succession dfittn performance: Evidence from Italian family fisgt
Journal of Corporate Finance, Elsevier, vol. 1£@08: 17-31), continued family control has a nagaéffect on
firm performance. Nicholas, Tom, "Clogs to ClogsThree Generations? Explaining EntrepreneuridioPeance
in Britain Since 1850." Journal of Economic Histg8eptember 1999), showed that those who had teldeiims
were less financially successful.

8See Bessiére, Céline, “Female and male domegtiogra in wine-grape farms (Cognac, France): caljug
asymmetry and gender discrimination in family basses,” History of the Family, Vol. 19 Issue 3 20341-357.
(Women were subject to discrimination within theiwn families, and were not offered access to tlitssnd
knowledge that would enable them to prosper ah#al of the family firm.) Also, Wang, Calvin. "Déhtgr
exclusion in family business succession: a reviéthe literature,” Journal of family and econonsstes 31.4
(2010): 475-484.

9 For an excellent analysis of three successfullfafinms, see James, Harold, Family Capitalism: s,
Haniels, Falcks, and the Continental European Mdg@@mbridge : Harvard University Press, 2006.

10 Naomi Lamoreaux’s study of “insider lending” shothat elite investors in banks tended to be reldezhch
other, and these owners directed a significantira®f the loans in the bank to other insiderbe 8rgues that,
rather than unproductive “tunneling,” relationallds in the banking sector were an effective medmsadbilizing
capital. Insider lending facilitated risky invegns in venture capital as industrialization gademvay. My own
research indicates that family ties were pervagiveughout all ranks of shareholders. Familial atiter ties
substituted for incomplete markets and helpeddolve problems that arise in the presence of suatken
imperfections as high risk and asymmetrical infadiora See Khan, B. Zorina, “Related Investing: @oate
Ownership and the Dynamics of Capital Mobilizatioworking Paper, 2014.



and the extent of their entrepreneurship and intimvan early industrializatiodt Part of the difficulty

in addressing these critical questions lies in‘theéden” nature of women’s economic activities.
Quantitative studies are necessarily limited bytxg data, leading to the result that as econactiors
women have a visible presence largely as unskileitkers in factories, and to a lesser extent asiyas
investors in banks and manufacturing enterprigexording to a contemporary observer, in mid-
nineteenth-century France “female employment wastimaf not entirely, in the inferior grades of
industry, requiring little skill.¥?> Historians have used case studies to provideamspights into the
contributions of women in petty trades, such asnséi@sses, tavern or boarding-house owners, and as
producers of items consumed by other worieBespite such valuable research, key aspecteqfabt
and potential role of women in economic developnasvdit further empirical examination.

This article contributes to our understanding ekt questions by exploring the role of
“enterprising” women in France during the firstfhaflthe nineteenth century. The paper employs a
conventional definition of entrepreneurship, siacggnificant fraction of productivity growth is
associated with technological innovation and theagament of risk inherent in new products, untried
processes, and emerging industtfes first briefly discuss the laws and other ingiibns that enabled
and constrained female inventive activity, entrepteship and innovation. The first part of the &roal
analysis is directed towards an assessment of déajinal innovation, and examines approximately one
thousand patents of invention that were grantedaimen between 1791 and 1855. The second half
gauges women'’s contributions to commercializatioth @ managerial activities in innovative entergsis
by considering their participation in the Exposisgubliques des produits de I'industrie francaise
(hereafter the National Exposition of French Indgsand the Exposition universelle (Paris Universal
Exposition) of 1855. These data illuminate therabteristics of numerous women who were active in
managing and fostering growth in large, successitérprises in nontraditional fields. They furtbéer
unigque insights into the family connections of gagticipants, and the effects of such connections o
their tendencies towards entrepreneurship and atiawov

II. INSTITUTIONS AND INNOVATION IN FRANCE

1 For a useful study of the records of a singleiasce company in London, see Phillips, Nicola Jopven in
Business, 1700-1850, London: Boydell & Brewer, 2006

12 George Grantham'’s study of farming householdssfihét women were typically involved in the farmriydout
there was a low participation rate among the wifaserchants and tradesmen, and women in profession
families. Middle-class women were subject to a gerzhsed division of labor, and avoided market yitssas
incompatible with their social status. (Grantham‘Gccupational, Marital, and Life-Cycle Determitiaof
Women's Labor Force Participation in Mid-Ninetee@#¥ntury Rural France,” Feminist Economics, 18@)2
97-119.) The first Society for the professionatinstion of women was formed in 1862, its foundaagpital no
more than 1250 francs, but such institutions qyiskiread in France. Watherston dates the emergércskilled
supply of female industrial workers in France frtnis period. Watherston, Edward James, The indstri
employment of women in France compared with Englanghper read at the Social Science Congresstebhaim,
1878. London: Spottiswoode, ¢.1879.

13 Angéligue du Coudray, an innovative midwife, pals an intriguing early example of entrepreneadiilities.
She secured patents in 1759 and 1767 for a “matbimenatomically correct doll to teach obstetriethods. She
was adept at securing patronage, and obtainedshgognt to travel the countryside to educate said rural
midwives. In May 1756 the prestigious all-male Aemy of Surgery examined her invention and formally
acknowledged their approval. See Gelbart, Ninal Re, King's Midwife : A History and Mystery of Madanau
Coudray, Berkeley : University of California Pre$898.

14 Several studies of women in business apply a Bstean method of redefining entrepreneurship as any
independent occupation, in order to capture typcahomic activities by women. While petty tradamsl
proprietors certainly make an important contribatio economic advances, this approach tends torestitpate or
ignore the significant role of women in the uppanks of business in the early stages of indugriaith.



“Laws and institutions must go hand in hand with gnogress
of the human mind.” - Thomas Jefferson (1816)

Institutions, or the rules and standards that gogecial and economic exchanges, may promote or
inhibit the endeavours of all entrepreneurs, butnawo at times have faced different constraints and
opportunities than their male counterparts. Ingdeethe contemporary commentators seem to have
overestimated the difficulties that female innovatiaced in negotiating such institutions as thenEh
patent systertf French policies toward inventions and innovatidegeloped from a system of
politically-oriented privileges that dated from timéddle of the sixteenth century. By the eightbent
century, state policies were based on an externsitesomewhat arbitrary, array of rewards and
incentives. Inventors or introducers and commeamsad of inventions could benefit from titles, pems
that sometimes extended to spouses and offspaags) lump-sum grants, bounties or subsidies for
production, exemptions from taxes, or monopoly tg@mthe form of exclusive privileges. In this ez
of initiatives, some women were able to exploiirtipersonal influence and connections to gain a&tes
valuable commercial rights, even without any for@ttributions to the discovery or innovatitgn.

This convoluted network of state policies towardeintors and innovators was revised but not
completely removed in the era after the French Relem 2 Patents were granted through a registration
system, in which patent applications could notdfased as long as the fees were paid. The 17ffesta
stipulated patent fees from 300 livres through 1B0@s, based on the declared term of the patafter
the reforms of 1844, fees fell but were still ofiteach of the working class, ranging from 500 f=n
($100) for a five-year patent, 1,000 francs foemyear patent and 1,500 for a patent of fifteeargie
payable in annual installments. Patentees coutiroh monopoly without any pretence at being the
inventor, and patents of importation could be afgdifor the introduction of inventions from oversedf
the patent right were assigned (sold off) the tiete$ for the entire term of the patent had todd p
upfront. For both buyer and seller, the legal @adnomic uncertainties associated with a registrati
system likely reduced the net expected value ditfa These uncertainties were all the greater because
of the great difficulties that confronted anyoneowtished to find out information about prior patefit

15 etter from Thomas Jefferson to Samuel Kerchelay; 12, 1816.

16 According to JulieV. Daubié, La femme pauvre dXe&siécle: Ouvrage couronné par I'Académie de Lyon
Guillaumin et Cie., 1866, the state was biasedrsgaomen inventors and refused to grant them pa{tima
justice impartiale et bienveillante de nos jurysxgiosition délivre, il est vrai, de nombreuses niledaou mentions
honorables aux femmes, mais I'Etat, non conterésliexpulser de ses écoles, leur refuse d’ordinaimame je I'ai
fait remarquer au début de ce travail, les bred@vention qu’elles sollicitent.”) The claim isaccurate, since no
one who paid the fees could be denied a patentf tmasimen at the time believed this was indeeddhese, this
might discourage their propensity to seek patents.

17 See Levasseur, Emile, Histoire des classes oegrigirde l'industrie en France avant 1789, Volunitais:

A. Rousseau, 1901, p. 491, who testifies that “\@&rsobles and courtiers who have the ear of misistgsociating
with inventors and entrepreneurs. These connéctidduals can more easily than the latter obgaitents for
manufactures. Sometimes they put their own monélyeé business, sometimes they contribute only thituence,
and they take their share in the profits.” Influeneas often independent of gender. In 1781, nrahyential
women at court supported the request of M. le Clievde Gruyere for a privilege to manufacture getable-
based cosmetic rouge. Archives Nationales F12-882239 (Oct. 1781.) Liliane Hilaire-Perez refezs'La forte
liaison qui existe en France au XVllle siécle emgehnique et politique,” (30) and argues that ntues were
“plaidoyers (accumulant les preuves), car la tegimin’est pas neutre, elle est porteuse des réees,
revendications, d'ambitions calculées, d'utopidemdatrices et de politiques réalistes” (p. 34.)

18 See Antoine Perpigna, The French Law and Pracfi€atents for Inventions, Improvements, and Imgt@ns,
Philadelphia: J. S. Littell (1852), p. 5. See d@swpigna’s Manuel des inventeurs et des brevetésl. 8aris: Chez
l'auteur (1852.)

19 Khan, B. Zorina, The Democratization of InventiGtatents and Copyrights in American Economic Dewalent,
Cambridge: NBER and Cambridge University Press5200

20 The Association of Inventors and Industrial Artisavas founded in 1849, and included numerous woeasen
well as husband and wife pairs, among its membershhey were especially concerned with improvingess to



The state remained involved in the discretionagmmtion of invention and innovation through
policies beyond the granting of patents. The iteeaf a discovery of proven utility could choose
between a patent or making a gift of the inventmthe nation in exchange for an award from fuihds t
were set aside for the encouragement of industyioNal institutions such as the Société
d’encouragement pour I'industrie nationale weralghed to promote mercantilists ends, and were
emulated at both the regional and national lesfelBhe Society consisted of eminent scientists and
industrialists who awarded a number of medals gaalto stimulate new discoveries in areas they
considered to be worth pursuing, and also bestmasld grants on deserving inventors and
manufacturers. Committees often offered specialneendation for innovations that promoted import
substitution, or the replication of items that lie@n previously produced overselse award of
assistance and pensions to inventors, innovatodstheir families continued well into the ninetdent
century. The most successful entrepreneurs tetodeel well connected, and able to parlay their
connections into privileged access to resourcgbtgiand subsidies.

The transition from the Ancien Regime system ofifggjes to the innovation policies of the
nineteenth century was personified by the Marqdisegence, who was adroit in exploiting all availab
avenues to gain support for her endeavours. Asppointed lacemaker to the royal court, she devised
claimed credit for) a machine that could spin flato very fine thread that was useful for makingjaie
lace. She employed a number of young women ictarfiasetting, ostensibly as a charitable project,
produce small amounts of thread that were therbéeki at expositions. The influential M. Molararh
representative before a committee of the Sociatyhi® Encouragement of National Industry, drew
attention to her philanthropy, disabilities and agised age, and the recent death of her husband.
Attempts to elicit information from the Marquiseaalt the technical process itself, however, recethed
terse rejoinder, “It is my secret®” The investigating Committee noted that it wasaiear whether hers
was an economical method, but still proceededdluéte a notice on her behalf in the Society Builedi
prestigious achievement that undoubtedly boostedriarket value of any invention that received this
honour. The Marquise obtained a patent for hegntion in 1818, and also patented an improvement th
following year, but her charitable intentions diot extend to diffusion of the specifications, ahd s
stipulated that the Patent Office should keep nifierimation secret.

Wealthy women had additional advantages, becaegecthuld use their resources and
connections to attenuate other aspects of theHatnmight hinder commercializatidf.As in England
and the United States, in nineteenth-century Franoarried woman was subject to the rules of
coverture, which vested her legal rights in hetblamsl. By law, her husband controlled any propsinty
owned or acquired, as well as her earnings andthve®arried women were prohibited from entering
into contracts, could not be sued, and could tcadtheir own account only if authorized by their
husband. Some husbands granted their wives gfee¢elom, and authorized them to conduct exchanges
on their own accord. In exceptional circumstantescourts allowed married women to formally hold

information about patented inventions. Late inniveteenth century patent lobbies were still ptitg that “The
patent right that French law places in the handsuofinventors is obsolete, imperfect and overgkitand led to
disadvantages for French inventors relative toratbentries. Bulletin de la Société d'encouragement
l'industrie nationale, Volume 98, pp. 668-670.

2! Reports by industrial committees frequently ganepizes for matching or duplicating the produsft$oreign
producers, and for being successful in exportingth@r countries. For instance, Mlle Manceau restawards
from the Industrial Expositions and the Conservafor Arts and Trades because her firm introduceBrance a
type of bonnet that was original to Italy. She \whke to export the bonnets to other cities in Eardipe United
States, and “remarkably” to Naples and Florenceealk possibly because of the lower price of herdurcts.

22 For an excellent discussion, see Hilaire-Perdane, L'invention technique au siécle des LumigRaris: Albin
Michel, 2000.

23 Bulletin de la Société d’encouragement pour l'isitie nationale (SEIN) vol. 9, May 1819, pp. 13%1Mme
Gobert even refused a gold medal for her improvésnernvarnish, because she similarly wanted to kbegprocess
secret (p. 284.)

24 Rich families could, for instance, create legaéts that protected the assets of wives and dasghte



separate rights from their husbands, most commibitlgould be shown that her assets were at risk
owing to his improvident behaviodft. Courts were suspicious of such requests, howbeeguse the
revocation of coverture could lead to unscrupuleeisaviour. Families could benefit from this separa
of goods, if property could be sheltered from tlaénes of creditors, and this allowed the familytuoi
limit or avoid its liability.

Many historians argue that such laws did not hauemof an impact, and some even propose
that they might have had a positive effect, bec#usg caused women to become familiar with thellega
systen?® By contrast, previous research on the pattemnthéoUnited States indicated that coverture
affected women’s economic activities negativelgalereforms that removed such laws altered the
economic costs and benefits associated with wonmewdvement in commercial activity, in a way that
increased inventive activity by female patentéeSimilarly, women’s entrepreneurship was likely
constrained by their legal disability under Fretal. Commercial exploitation of patented innovasio
depended on the right to contract and to sue,ddyme the invented article, to assign or purchasenp
rights, and to prosecute infringers. Investorsiidde less inclined to offer funding if they were
uncertain about their ability to enforce rightdaans, leading to far greater capital imperfectifmrs
women relative to men. The implications for wonneibusiness in France were sufficiently important
that entire legal treatises were directed to ttayasis of the law towards the wives of businessmen,
including those who were active partners in theilfafirm.

Women entrepreneurs certainly had to be preparédlle to enforce their rights, at times
against companies with deeper pockets, as eviddncpdtent litigation before the Civil Court of iato
dispute the rights to a “very profitable inventibff. In May 1850 Madame Rubigny obtained a 15-year
patent for a way to preserve vegetables, by boitegn with salt and aromatic herbs, and then drying
them in the form of tablets, so they could be gastibred or transported, and reconstituted. rlisvant
to note that the patent document states she wale &rader who was separated from her husband, and
had legally filed to have independent economictedgtséparée de corps et de biens d'avec son mari”)
M. Masson’s patent was granted in June 1850, onghmater than Mme Rubigny’s, but his invention
was far more successful commercially. Chollet &fpany bought the rights to Masson’s patent, and
marketed the preserved vegetables in France amdeag including the military and the colonies.
Madame Rubigny complained of infringement on sdvecaasions, with countersuits by the Chollet
firm. The legal tribunal ruled in favour of thed@r company but noted that, since she had ontyaol
modest amount of products, Rubigny should only J&§ francs in damages plus costs. Rubigny

2’Hardwick, Julie, Family business: litigation ane folitical economies of daily life in early moddfrance.
Oxford; New York: Oxford University Press, 2009.féw of the patentees included information on thegyal
status as “sole traders,” or “authorized by heibhusl,” but it was possible that others were sityileircumstanced,
S0 a systematic analysis of this variable is naisjide.

26 For instance, McMillan, James F., France and Wqrh@&9-1914, London: Routledge, 2000, considech su
laws to be toothless and merely “theoretical.”

27 Matilda Joslyn Gage, “Woman as an Inventor,” Ndktherican Review, vol. 136 (318) 1883: 488-89. “How
does the law recognize women? . . . It is onlytke lover a quarter of a century since the firatesin this Union
protected a married woman in the use of her owmlmaperty. Is it any wonder then, that womanas equal with
man as an inventor,” The Woman Inventor, vol. 11891.

28 Bressolles, Paul, De la femme du commercant : erasritique de la jurisprudence, Paris: Rousse888.1
Bressolles notes that the married businessmanrt‘diftes in his wife one of the most useful helprseet who has
an interest in seeing the firm prosper.” (p. 14wdver, if a married man wanted to obtain fundiogd shop, he
would find it difficult because it would be uncleéthe shop were to be run by his wife, and a sdewthorization
on her behalf would be just as inconvenient fortthiel party. Other traders always had to be atethe prospect
that the wife was an accomplice in her husbandésvait to defraud others.

2% The lawsuit is reported in Malapeyre, L, Le tedogiste ou archives du progrés de l'industrie fease et
étrangére, Paris, 1855: 58-62. The details ofakmony before the court are interesting, showiag Mme
Rubigny was not cowed by the larger firm, and wasted in asserting her rights to the invention.



appealed the judgement, but the final decisiondhate down in 1857 confirmed the ruling of the lowe
court.

Many women were investors themselves in the rigkgricial sector, drawing on funds that were
available to them as entrepreneurs, widows, or neesntf wealthy families. Hoffman et al. find that
women were frequent participants in credit markefaris, accounting for about 20 percent of
transactions, but the majority of the market tentef@éature trades by the upper income straturherat
than artisans and ordinary workéfslt is therefore noteworthy that in 1822, 227 istegs established the
Savings Bank and Provident Society of Reims, faogking class cliente (farmhands, workers, artisans
and domestic workers; the investors were not altbtwebenefit from its operatiod). Twenty three of
these shareholders (ten percent) were women; eighem received income from businesses that their
husbands had owned, while the rest were proprigtwgschants, and women of independent means.
Wealthy women participated readily in financial kets as providers of liquidity. However, legal
restrictions in the nineteenth century meant thatried women and single women who were expected to
marry would typically have lower access to extefim@ncing for their business investments. Family,
whether as individuals or firms, was thereforela#i more valuable as an institution that could
compensate for these drawbacks.

The examination of patent records and data frommeeraial expositions enables us to adopt a
more systematic empirical approach to the anabfdiemale entrepreneurs in the period of early
industrialization. Nineteenth-century France wagect to great political and economic turmoil,
comprising a risky business environment for all, fparticularly so for female entrepreneurs. Women
faced institutional constraints that impinged ogittteconomic activities, but there is ample evidetinat,
while they might have been inhibited, they wereedbldraw on sufficient entrepreneurial initiativeexd
resources to engage in industrial enterprise amolvition. A major question relates to the implicas of
their business involvement for our understandinthefrole of family firms in economic development.

. PATENTING AND TECHNOLOGICAL INNOVATION

“Women have been scientists and warriors, but thaxe
never been any female inventors.” --Voltaire @82

Towards the end of the nineteenth century, Dr Argale Neuville voiced the common view that French
women did not have as much of the inventive facaftyAmericans, and the roster of mechanical patents
that a woman filed in France was likely for invenis that had been devised by employees of her firm:
“There is no need to make mention here of patemtmechanical inventions, taken on behalf of the
woman when she runs a trading house or factoryookshop. It is easy to see, in this case, theigldae

to a manager, a worker; ...Now, where we find thiechand mind of the woman herself is in the patente
manufacturing of new corset®”Was de Neuville correct in his claim that his patniots were not

30 Hoffman, Philip T., Gilles Postel-Vinay and Jeaadkent Rosenthal, “Private Credit Markets in Par&90-
1840,” Journal of Economic History, vol. 52 (2) 29293-306. See also Hoffman, Philip T., GillestbVinay,
et Jean-Laurent Rosenthal. Priceless Markets: Bligdal Economy of Credit in Paris, 1660-1870. Nedition.
University of Chicago Press, 2001.

sl “Caisse d'épargnes et de prévoyance de la villBelies;” see the Bulletin des lois du Royaume dmée, De
I''mprimerie royale, 1823.

32“0On a vu des femmes trés savantes comme il edfefgiuerriéres; mais il n'y en a jamais eu d'itriees.”
Voltaire (1829), Dictionnaire philosophique, Vol&j éd. Lequien, 1829, tome 4, article « Femme 85g.

33 De Neuville, A, “Le génie de l'invention chez esnmes,” La Revue mondiale: ancienne Revue dessgvu
1900, 184-190 (p. 187). (189) Similarly M. Dedtaimade a speech before the Appellate Court of Rdnevhich
he compared the professional progress of womemnandé and the United States, to the detriment exfi¢ir
accomplishments, arguing that the “New World isdlessical land of the new woman” (p. 14). Destable“De
I'évolution féministe comparée en France et en Agquer,” 17 October 1898, Rouen: LeCerf, 1899. Jee dean
Baptiste André Godin, J. Pascaly, “Femmes Investéle Devoir: revue des questions sociales, Vol@ahel 900,



inventive, and an unknown number of female pateniteel obtained property rights in inventions that
had been created by others?

French patent laws were directed towards raisimgmees for the state, and towards creating
incentives for commercialization, rather than femnand useful inventions. Patents of importationld
be obtained for foreign inventions, to enhancertimioduction and diffusion in the French market.
Women could patent ideas that were the produdtef employees or relatives. A husband or other
family member might list a woman on the patent doent in order to avoid legal controversies and
probates in the event of his demise, but men natgat legally patent an invention that was created b
woman. As such, patent statistics in the Frenek ¢as in any registration system with high fees)
provide an index of entrepreneurship and commezeigbn, rather than inventive activity per se. dAn
is indeed plausible that women (whether FrenchroeAcan) were more likely to file “autonomous”
patents in “traditional areas” in which they heldamnparative advantage, such as apparel and hddseho
items; whereas inventions in more technical “naitranal” areas had a higher probability of dertyin
from the efforts of male associates. In any ewshgt seems most striking about de Neuville’s résmar
is his implied assumption that female patenting matiagement of industrial enterprises were the norm
For, regardless of the truth of his claims, bothfiling of patents and the ownership of firms ifggb
female entrepreneurial activities that are worttthier examination.

Figure 1 shows the time series of patents that wita&ined by women in France, relative to the
national total. Between 1791 and 1855, French woatained approximately one thousand patents.
This total was far in excess of the 53 that thefrefican counterparts were granted in the samederio
despite the much lower fees and the streamlinelicagipn process in the United Staté$Vvomen filed
2.4 percent of all French patents in this eraaation that was double the corresponding stafigtithe
United States even at the end of the century. pfoportion of patents that were issued to women
increased substantially after the legal reformsa@rhper patents of 1844, rising from 1.6 peraeBt@
percent of the total in France. The Figure illatgs that the cyclical patterns of male and female
patenting were somewhat similar, most notably dewlj after the political and economic turmoil
associated with the “February Revolution” of 1848.the same time, the patterns for female filing
exhibit significantly lower variance over this pati and a two-sample F-test confirms the visual
impression from the time series. This suggestsvibanen who obtained these patents were partially
insulated from the shocks that influenced upturmdownturns in male patenting.

Table 1 indicates that the majority of women’s ptitey was in traditional fields such as
household items, food, and apparel, and closer ievedion of other evidence indicates that many ekth
patents covered improvements that women had dethsedselves. For instance, Mme Marie Breton, a
Parisian midwife, obtained patents in 1824 and ¥82& baby’s feeding bottle and artificial nipplésr
which she sought and obtained favourable notiam fpharmacists and the Royal Academy of Medicine.
A firm was established to manufacture and markephaducts, and she won numerous medals at
exhibitions. Patents that women similarly receif@dvarious types of hats, shoes and corsetsasec
over time. Women filed 57 patents for corsets,clltiomprised a disproportionately high 10.6 peroént
all 538 corset inventions that were granted betwlg®1 and 1855. The prominent textile industry
attracted the same proportion of patents by menvamden alike, although its relative importanceha t
patent records for women declines over time. Aghibe expected, men were much more likely to

p. 227-228. French reforms in the laws towardsmatwere in part influenced by the United Staded, many
commentators were similarly impressed by the inverdbilities of American men and women, attribgttheir
skills in part to the favourable legal and paterstesms.

34This supports the notion that many French pateetg witled to women who were not the creator ofides. U.S.
laws allowed patents to issue only to the “firstl &mue inventor.” However, “French law does notuieg that the
person applying for a patent prove that he ishigmtor: it protects the invention without caririgpat the inventor.
As a result, when inventor dies before taking @pithe right to take out a patent is availablkischeirs, and it
can be issued either in their name or in the naiieeodeceased.” Clunet, Edouard, Journal du dreEtnational
privé et de la jurisprudence compare, Paris: MdrBhard, 1879, p. 560.



patent machines, engines, and transportation iilorentand improvements in the iron and metal
industries, that required more technical experiemzhuman capital.

The biographies of patentees who coulddreet are obviously biassed towards successful
entrepreneurs but it is significant that, contt@rgommon perceptions, many of these women were
associated with innovative industrial enterpris@mélie de Dietrich, a “maitresse de forge” from a
wealthy aristocratic background, was the ownenaf patents for iron railroads and bridges, thasimo
likely covered inventions created by her workeFge Dietrich firm had been prominent in Alsace sinc
the seventeenth century as producers of cast Mime de Dietrich’s husband died in 1806, leaving hi
30-year old widow with a family firm that was inlite She completely reorganized the enterprise, now
called Veuve (widow) de Dietrich & Fils, and shdtthe focus of the product line to machine goods,
stoves, bridges and railroads. Regardless of thigjin, the patents indicate that the firm’s protion
methods were technologically innovative. The conypaxxpanded and acquired other factories, and Mme
de Dietrich is credited with the introduction ofcdeative designs in industrial products. By timeetiof
her death in 1855, she left to her sons one offribist prominent enterprises in the region, that aoul
continue to flourish for another two centuriés.

Women were experienced in the book industry, akdmters, writers, printers and publishers,
and this is reflected in the patent recofd&ugénie Niboyet (1796-1883), the grand-daughithgsicist
Lesage, and a writer who was a notable figure érsthuggle for women'’s rights, obtained an 183@mtat
for indelible printing ink. Eulalie Lebel (1809-28) provides another telling case study of the
motivations and direction of female entrepreneweftdrts®’ She was the only daughter of Jacques-
Auguste Lebel, a printer, and she married Frangtzise Bouasse, an employee in a printing house. He
husband abandoned her and their two children, Badvas responsible for paying his extensive debts.
This motivated her to found her own printing hoirs&845, clearly drawing on skills and experierfcat t
had been gained within the family. Eulalie Bouassareer in printing religious engravings and
publishing, in association with her sons Henri &ndile, lasted until 186% Between 1849 and 1855,
Mme Bouasse-Lebel and Henri obtained four pateeksted to making prints on different types of

35 The firm of Veuve Mermilliod and Son comprised gebther major family firm that employed more tlaan
hundred workers, and lasted for over a centurye Widow and her three sons ran a cutlery manufactirusiness,
inherited from the father, and Mme Mermilliod argf leldest son obtained a patent of addition fol&®2 system
of knife-making machinery. The sons had complemgrtients: Eugéne, the co-patentee with his mothas very
innovative; whereas his brother Charles was anreeqmeed manager, and several cousins also joireefirth. See
La coutellerie depuis I'origine jusqu'a nos jolwafabrication de la coutellerie, Paris, 1898.

36 See Arbour, Roméo, Dictionnaire des femmes libsagm France, 1470-1870, Paris: Librairie Droz 3200Dhis
work has 6424 entries. During the Ancien Regimehsoccupations were open to women only as widolsse
husbands had authorized their wives to inheritrthesitions in order to sustain the family. Howe\adter the
Revolution, these positions were made availabkdltawomen, and by 1870 they held a third of all kegdler’s
licences.

37 Similarly, two patents were granted in 1854 an851&® the widow Berger-Levrault and her son, fdingi
machines. Maison Berger-Levrault is a prestigierench publishing company, with origins in theddhth
century, which still exists today. Caroline LeMtanok over the business on the death of her mabend
successfully ran it for almost three decades, alelder children and their spouses. When Caraliad in 1850,
her daughter Eleanor, widow of Pierre-Frédéric Bertpok over the business, and introduced modenwnmetal
presses. The company participated in the Univéighibition of 1855, and won medals several tintestlaer
events.

38 The business relationship with her older son veasentirely amicable, highlighting some of the desbs with
family firms relative to impersonal corporationSor instance, he wanted to expand beyond the oelignotif of
their product line that was his mother’s trademate left to form his own company in 1864, enteriimigp
competition with the firm that his brother Emilemndieaded. Details of litigation between them asalable in
Rapport dans une contestation entre Mme Ve Bouaalsel, demanderesse, et M. Bouasse-Lebel, défendleur
MM. les Président et juges composant le Tribunat@amerce de la Seine, Paris, 1869; with an appdai71.



materials. Maison Bouasse-Lebel frequently entdrent products at expositions, and received doimest
and international accolades for their religiousramings, chromos, and alburifs.

Patentees of items that were controlled by thadfirgovernment, such as printing presses and
firearms, had to be especially adept at maintaiqumgity and negotiating with state bureaucratee T
Gévelot company was founded by Joseph-Marie Gé{Er@a6-1843), who held two patents. When he
died, his widow Joséphine and her teenage son idested the firm, which became world-famous for
the quality of its firearms. They manufacturediidges and fuses in their Paris location, and gwtjer
at Issy, just outside the city. Joséphine Gévyadotnered with Francgois Lemaire, a businessman, to
obtain a patent for firearm cartridges in 1845.r etampany was associated with eight more paterttgein
following decade, including one for an inventioarfr Italy. At the Paris exhibition of 1844, theyur
awarded a bronze medal, noting that “Mme Veuve &¢V@as perfected the various details of
manufacturing, and her products are always veryhnmudemand in the market. The house of Gévelot
produced well in 1839 [before her husband’s deittipfoduces a great deal better in 1844.”

The patent records signal growing sophisticatiogr dime among women at both invention and
innovation. As the summary statistics indicate, ttajority of male patentees obtained patentswbat
shorter than the full term of 15 years, but therage term was significantly different for women'’s
patents’ In the period before 1835, half of the patené thomen filed were short five-year
instruments, which were cheaper, and less riskgstments if the applicant were uncertain about the
value of the invention. However, over time thatga changed significantly, towards full-term pdte
and additions that incorporated improvements totiggnal invention. This shift was in part duedo
correspondence between higher-quality patents artitipation in firms. The fraction of patents to
women in honcommercial occupations such as midwivesachers fell from 43.2 percent before 1835,
to 13.4 percent after 1850. Instead, patents meieh more likely to issue to women in manufacturing
which increased markedly over time, to almost thiodss of all filings. Entrepreneurship also regsir
flexibility to meet new opportunities, and this cheteristic can be observed in several women irorent
For instance, the Joly sisters obtained a full-tpatent on corsets, and listed themselves as emisetrs
in 1848; however, by 1853 the sisters were manufimgt envelopes that were secure enough to use for
confidential business transactions, for which thagl obtained another patent.

Some researchers today conclude that women assrepdesented in the managerial and
entrepreneurial professions because of a lack@ftxn and training from their fathers. It is iogsible
to test this hypothesis with these data, but thezeseveral examples of daughters who were clearly
influenced by their fathersThe patent records provide useful examples ofikiedylinfluence of parents
on the entrepreneurial tendencies of their daughtBosa Martres’s patents noted that she was the
daughter of the famous Antoine Gazy-Cazalat, aiplsgsengineer and inventor with some 44 patemts t
his credit through 1855. Mme Martres herself reegiseven patents for improvements in coffee-makers
an extremely popular subject for inventors of tag{d The Houels, mother and daughter, provide

3% Maison Bouasse-Lebel received medals in Londom 1B&ris 1855 et 1867, and also exhibited at threeDaial
in Philadelphia 1876. Their engravings are highized by collectors today.

40 See Rapport du Jury central, Paris: Imprimeri€ala et Thunot, 1844, p. 607.

41 The term comprised a maximum duration, since ient rights were lost if the patentee failed tdntaén the
annual payments. Overly-optimistic patentees fatimds wiser to let the patent right lapse betbeend of the
term. Mlle Elisa Caroline Edwards from Rouen t@ek a patent of 15 years in 1836, for catching, fislt she let it
expire three years later. Similarly, M. Lize ansl Wwife let their patent of five years for desiggicarpets lapse after
two years, when they failed to pay up the requaedual fee.

42 Mme Vassieux, another women inventor, was ondeftost successful of the patentees in this anebher
coffeemaker design was still being used and adaptety decades after the expiration of her six gdtem the
1840s. The Cheradame father and daughter provickher example of patenting running in the famibntoine
Cheradame received some six patents between 18283&7, primarily for inventions to increase thghmess of
lamps while maintain their costs. His daughterlifawbtained her first patent in 1846, and subsatjy filed
some nine patents for inventions in the followirggade, mainly for making artificial flowers.



insights into the relationship between entrepreaéorothers and their daughters. Mme Houel resgkiv
a favourable citation from the jury at the 1823 @sipon, for making paints that dried quickly arid dot
have a strong scent, which could be used on a avidg of materials ranging from wood to metal. In
1839, her daughter exhibited improvements on thistpwhich led the jury to grant her a bronze nheda

In short, women might not have had significant expe to machine trades and training (only one
declared herself to be a “mécanicienne”), but thiege still able to engage in industrial managera@uot
entrepreneurship, drawing on experience they béaired in collaboration with parents, siblings or
husbands. In addition, part of the credit fortlseiccess in running family firms undoubtedly ovedhe
loyalty of their skilled employee8.Female participation within family enterprisesoaddlowed them to
engage in transactions that would have been ledy Iin the marketplace, and to bypass the gender-
biassed laws of property and contract that restilitheir outside activities. Such firms were
disproportionately located in Paris, perhaps bez#usse outside the capital lacked the networks tha
male inventors possessed, which allowed them tacowee the transactions costs of engaging in trades
over longer distances. Many parties who did ogevatside Paris engaged the services of agents to
secure property rights in inventions, ranging friofiormal representation by relatives, to speciaize
patent attorney¥'

The number of patents per person provides an itaticé professionalism in patenting activity.
The patterns for multiple patenting in Table 2 sigmificantly different across countries, and thessults
are especially informative. In the U.S. two-thisfsvomen’s patents were to inventors who nevedfde
second patent, whereas almost three-quarters o€lfratents (including improvements) were for
multiple patents. For instance, Sophie-Genevieeechdr obtained 15 patents between 1842 and 1855,
the majority for various inventions to treat laundand two for cleaning cutlery. Given the noritiiv
patent fees, these inventions were likely to haenlcommercially successful, but Mercier comprises
one of the “invisible women” about whom no furtlseurces are available to illuminate her contrilmgio
to technological innovation and enterprise.

The overall patterns for female patentees indit@esuch professional patenting was associated
with greater ownership of manufacturing companies @her related businesses. The three-hundred-
year old firm of Wendel in the Moselle region oBRce has been regarded as an icon of French-style
“family capitalism,” expanding in the nineteenthat@ry to become of the industrial leaders in the
European iron industrd?. The matriarch of the family business, Joséphm&/@ndel (1804-1851), listed
her occupation as “iron-works proprietor,” when shéained patents in 1839, 1847, and 1851, for
improvements in coke-fired blast furnaces and pmducts. The company maintained its position by

43 The firm of Debuchy was notable for the qualityitsfworkforce of almost 300 workers. The foremAnguste
Flaveau, worked for the company from 1824 for mbemn three decades and himself received an awafdsfo
productivity. Mme Veuve Désirée Debuchy inherigedrosperous textile-making enterprise in Tourcghagrd)
which, under the ownership of her husband, won isezich year from 1827 up to the time of his dedtider her
management, the juries at the 1849 and 1855 eidrnibitewarded the products’ good taste, low pritesy
commercial success and their competitiveness withliEh goods. (Rapports du jury mixte internatiof&dposition
Universelle de 1855, Volume 2, Paris, 1856, p. BZhhe sons continued the tradition of earning awdor the
excellence and affordability of its products, utiié company was dissolved in 1886 (Le Jacquatang de
l'industrie lainiére, 1886, p. 173.)

44 Many patentees used the services of such emiardtegxpensive) attorneys as Delagrand and Antangidgha,
who had an international reputation.

45 For more details on the history of this companferéo James, Harold, Family Capitalism: Wendelaniels,
Falcks, and the Continental European Model, CargericHarvard University Press, 2006. The womethef
Wendel industrial dynasty ruthlessly manipulateslitiheritance portions of the children in ordemtaintain a
company that was based on the “spirit of presesmedind of family” (quoted on p. 66). When the camyp passed
on to the younger Wendels, the older women in faointributed over 38 million francs to the cap#ation and
allowed just 20 percent of the profits to be retdiby the two male relatives who managed the operat



keeping up with technological innovations, bothiriis own improvements and from overseas, including
the importation of skilled workers from England wtwuld reveal the latest industrial technigtfes.

Women were active on both sides of the market &emt rights, as buyers and sellers, or as
recipients of titles from relatives. The grant giatent often led to the establishment of factdides
commercialize the invention or proddéfor example, a machine patent was granted to Giievais in
1834, and the same year a company was floatedptoieker inventions, in partnership with M. Raynal
a rentier. Mlle Caroline-Francoise Lukkow assigiteslrights to her orthopedic corset invention even
before the patent was granted, to Auguste Daubiamedical doctor, indicating a strong belief in the
commercial value of the improvement. However, tlagamity of contracts that could be traced involved
married or widowed parties. M. Guicheux’s patent@36 was assigned jointly to the Guérins (husband
and wife), who formed a partnership limited by gsatio exploit the patent, under the name of Guérin,
femme Guérin et compagnie. By contrast, the raltegcords in 1851 include the patentee Joseph
Barbier and his wife (a rentiére), whose company diasolved after their marriage broke*8ip.

Innovative women were also prepared to defend theiimess interests to the fullest extent,
whether as assignees or against them. Mme AnnddfieaMatelin assigned her 1836 patent to M.
Brisset with the stipulation that he should nosgegn it to any other party, and also required tiat
improvement patent had to be taken out in her navime Mougniard was a manufacturer of candles
made of spermaceti mixed with wax, who purchaseduh assignment rights to a patent for
candlemaking that Heinrich Danker had filed in 18&he entered into litigation with M. Chapelle for
infringement of her patent, and also indicted Dar&enot enforcing her rights as the exclusivagsse,
requesting all possible legal remedies, includiagdges, an injunction, and confiscation of thegaliity
infringing products. Chapelle countered that Mmeughiard had unfairly tarnished his reputation and
paralyzed his business, through notices she hagttégld in the newspapers, through the seizurésof h
goods, and her prosecution in the courts. He futharged that the patent was invalid, and reqdehbsg
the court overturn her assignment, with compensdtiohis losses. These legal proceedings make it
quite clear that she was acting on her own accanthprotecting her own interests.

Table 3 investigates the determinants of the degfreeofessional patenting, as a proxy for
greater investments in technological innovatiowcation in Paris increased the amount of investsient
property rights in inventions and discoveries. Tégressions confirm that greater numbers of patent
were linked to the ownership of manufacturing firnfhe numbers of patents were not significantly
related to the industrial sector, although the milaneous sector was less likely than the “nonticul”
fields to be associated with higher numbers ofmiateAs might be expected, “petty” inventions
protected with five-year terms were negativelytedao professional patenting. Perhaps the most
intriguing results from the regression are reldtedharital status. The dummy variables represent th
values for women who were (or had been) marriddtive to the excluded variable, single women. The
coefficients for the interaction between maritaltss and manufacturing suggest that wives or widows
associated with manufacturing firms were signifttamore likely to have made larger investments in
patented inventions. This finding is consisterthwine idea that patenting by women was enhanced by
their participation in family firms.

46 For a similar example, see Mme la Marquise de &airt (1776-1864), propriétaire des forges de Ralldaute-
Sabne), who obtained a patent in 1842 for an iwonace, with a term of five years. The agent fier patent
application was LeGrand, the manager of the folgene de Raincourt took over the iron works after gsband
died in 1832. The year after filing the patent shtained additional concessions for iron mind3dnbs and
Ghammost.

47 Marie Larguier's application for a 10-year patfantthe refining of suphur in match production imibés
additional personal information, noting that shes\@& years old and from the town of Manzat in Peydme,
with the occupation of “manufacturer of matchedieSvas the wife of Jacques-Antoine Larguier, agetioer they
had founded a workshop in the neighbouring tow@lefmont-Ferrant to manufacture the “chemical magthhat
she had patented.

48 Fonds : MC Cote : ET/LXXXV/185103-r25, Numéro :083; Objet : dissolution de societe d'exploitatiten
brevet de freinage des wagons.



IV. PATTERNS OF ENTREPRENEURSHIP AND INNOVATION

“It is need in the market that causes industriabpess. When
a need manifests itself, everyone starts workindeteelop a
solution.” —Universal Exposition, 1855

The conventional view of women in the nineteenthitgey is that they were active participants in the
market economy, but as “penny capitalists” who vgeie proprietors or the owners of small retail
establishments that catered to the consumptionsngfeather women and their familig’s Middle-class
women, some have argued, were bound by a cultimldgainst market-oriented pursuits. The patent
records offered a valuable perspective on suchtiguss for they provided ample evidence of women
who paid the significant fees required to secuoperty rights, many of whom were doing so in order
promote innovation in family firms that they co-os¢hand managed. During this era women in France
were unable to acquire managerial or innovativedmgapital through formal schooling or external
apprenticeships, but family firms ideally offereadenvironment that could compensate for external
institutional disadvantages. If women were acjyuaditive participants in the business, especiahifev
their male relatives were alive, then transitiamghieir leadership would be less disruptive, arehtpr
longevity of family firms would be more likely.

This section offers a perspective on such issyesbessing women’s participation in
commercialization, through their involvement iniaaal exhibitions in France. These data make hasib
the entrepreneurial efforts of women over timeg imghly competitive environment. The French
Exhibitions of National Industry were intended toyide a stimulus to domestic production and
industrialization, and were the inspiration for se@uent international expositions such as the Paris
Universal Exposition of 1855. Table 4 illustratkat these events expanded in scope and objectives
between 1798 and 1849. The numbers of exhibisazs,of the display space, and the amount of prizes
offered increased steadily over this period, astiidpopularity of the event with visitors. “Grade
inflation” in the number of awards per exhibitoreigdent, and by the end of the period over 80qgrc
of the entries would receive a medal or honouratgation. The proportion of these accolades tha¢ we
bestowed on women fell over time, although theapensity to get medals was higher than the propensi
to obtain simple mentions, suggesting a higheragequality for female contributions.

Table 5 shows the patterns of female participatidhe exhibitions in terms of marital status.
The vast majority of awards that both men and woreerived at the industrial exhibitions went to
businesses and, in particular, to manufacturdtés useful to compare the statistics here with patent
records, and to note that women'’s efforts at etibits were directed, to an even greater extent tiingin
patenting, towards commercial marketing for firrdfanong patent holders, 47.4 percent were occupied
in manufacturing, compared to 70.5 percent of thase received some form of mention at the indulstria
fairs. The percentage of married women in manufagg firms or with another person (collaborators)
was somewhat lower, in part because family firmsikvaypically have been listed under the husband’s
name. We know this was indeed often the case, thkar“emergence” in the records as widows makes
their previous efforts as wives more visible. Widowho inherited businesses that had been fouaded
managed by their husbands, tended to be the Ikalstio offer exhibits in the realm of traditiohal
female industries, such as apparel and houselsotgsjtby contrast, 18.1 percent of their awards \were
technical fields, and a third were in the textildustry.

Table 6 reports an analysis of factors that infaesl persistence, or continued recognition for
industrial excellence among women entrepreneurfewAsingle women were in business with relatives,

4% Rapport sur I'exposition universelle de 1855 pmé&sa I'Empereur, Paris: 1856, p.148.

0 See Craig, Beatrice, “Petites bourgeoises andypempitalists: women in retail in the Lille arearitg the
nineteenth century,” Enterprise and Society, vqR)2001:198-224. Craig uses tax records, whiithtend to
miss women who worked in family firms. She findattwomen in the middle classes of Lille and Tourgalid
not conform to the separate spheres model; howthair,work was gender-biassed and, in 1852, thexsmrds
suggest they headed about four percent of tax-gagitustrial enterprises.



but in general marriage and widowhood show a seongationship with family firms! Over 34
percent of awards accrued to married women, andlaelr 40 percent of awards went to widows. A
large number of these widows were representingsfimwhich they had been active prior to the beyues
This can be seen in the case of men who appeatbd &xhibition records, and who were followed
immediately after their death by widows responsibteproduct improvements or innovations of
sufficiently high value that they were awarded nigéfa Each award was unique to a recipient for any
specific year, so their frequency count indicatesdegree of persistence over time in the quality o
innovations. Manufacturing firms that were asated with married women and widows were
significantly likely to receive greater numbersagfards, suggesting that such family firms were
continuing to participate at a high level in theéioal exhibitions over the course of several years
Regressions with interactions for patentee statosréported) support the notion that such womerewe
also more involved in sustained investments in censralization as patent holders.

Some of the reports reveal more systematic reseachievelopment among multiple award
winners. A combination of scientific expertise ardrepreneurial acumen is rare in any era, butame
point to at least two such examples among Frenahemo Marguerite-Marie Degrand made valuable
contributions to scientific and industrial advanassociated with the international quest to redica
crucible steel from Damasces Elisabeth Gervais was also renowned becauser oésearch and
development into oenology, which resulted in twtepts in 1818 and 1820 for apparatuses to condense
the vapours in winemaking. Mlle Gervais ownedraeyard in Montpellier, and her experiments to
improve the quality of wines, some claim, were irepp by her brother, Jean-Antoine Gervais. The
Bordeaux Royal Academy gave a prize in 1822 tsaarher who disproved her findings; nevertheless,
this method was adopted and refined by several otiemists and researchers, and proved to be highly
successful commercially. She opened one compaRwgiiis to market the patent rights for specific
districts, and a second in Montpellier that wasaurtie management of her brother. Despite the
guibbling among contemporary scientists about tigirality and value of the invention, the salelodse
rights to practicing winemakers earned her “considlie profits.®*

These data offer unique insights into the expegesf entrepreneurs who demonstrated
exceptional initiative and business acumen. Orthaxe, Mary Louise Sensitive Armfield (1793-1871),
was the daughter of Thomas Armfield, a manufactwey immigrated to France from Birmingham, and

51 The Henriot Brother, Sister & Company from Reimad®a flannel and fleece textiles that juries atousi
exhibitions regarded as consistently of a supeddityu Their products received numerous accolahesmedals,
including a coveted gold medal at the Paris Expmwstof 1827 and 1834, which were awarded to tineasal his
widowed mother. The firm of Lespermont BrotherS&ter manufactured paper and they jointly obtam@dtent
for a machine press that was more economical.

52 Numerous examples of women actively engagingriovations that built on their husbands’ succeswisible in
the reports of the juries for expositions. Mme Veladriere, was the widow of Ferdinand, who hacioled a
silver medal in 1819, for high-quality fabrics. &factory under her management at Aisne employedtmusand
five hundred workers. The jury at the next exlpitin 1823 bestowed a rare gold medal on her prisduaoting
that she had made “remarkable progress.” Thegumjlarly noted that the great improvements Mmeuwxe
Decoudun and her foreman had made to boilers foliglaundries. Her husband had been very sucale$sft her
innovations in 1849 comprised the biggest advandke industry so far. They concluded that sherhahtained
the worthy reputation that her husband had acquRegport du Jury Central sur les Produits de IAdture et de
I'Industrie, Paris: Impr. Nationale, 1824 and 1850.

53 The renowned English chemists, Stoddart and Fsradedlished their findings steel alloys in 182But their
claim to priority was contested by the French, bseaof the efforts of Mme Marguerite-Marie Degramd her
husband. In 1819, Mme Degrand received an hontauraéntion for her stainless steel cutlery, andealahin
1823 for her contributions to the art of making ah@roducts that rivalled those of Damascus. Towedy for the
Encouragement of National Industry bestowed orithgsrand Medal, and she was one of its membet824.
For further information, see Daumalin, Xavier aneind Tachoire, “Un couple d'innovateurs marseilkita
Société d'encouragement pour l'industrie nationke époux Degrand-Gurgey.”

54 See thaBulletin, Société royale d'agriculture, arts et coence des Pyrénées Orientales, Perpignan: Taseper
fils., 1820, p. 207.



established a textile spinning factory in the Indoére region in 1806. Mary married her father's
business partner in 1814, and participated inahaing of the business. Some sources claim tteatlish
so only after being widowed; however, the exhilitevidence clearly identifies her as the respoasibl
party well before this period. On the death of inesband in 1828, she took sole control of the cmwip
and managed it for over four decades until thecdd@8. The firm grew rapidly, introduced mechahica
steam-driven processes, and was able to produbegiglity products in large quantities, at competit
prices. The enterprise, Toiles de Mayenne, wamtdogically innovative, and earned silver medals a
the Exposition of French Industry in 1823 and 18&f7ich the judges opined were “distinctions thatave
well-deserved.” These merits were sustained, lainty years later accolades were still being besthw
The Société industrielle et agricole d'Angers awdrdrmfield’s firm medals and cash prizes on sdvera
occasions in the 1850s to recognize the sustainalityjof its output and its affordable prices.

Toiles de Mayenne illustrates the importance aftechnological innovations in the success of
business enterprises, and in particular the intbolo of “family-friendly” management practices tha
improved the conditions of the labour force. Thenpany operated on a scale that was unusual at the
time, and employed hundreds of (primarily womenykeos (760 in 1812). During Mary Armfield’s
tenure, the firm established free accommodations/éokers in an autonomous village; each family was
assigned two private rooms, a garden, and a comimoma to share with other workers. The company
also owned a farm that produced fresh healthy foothe employees, and the workers’ children were
freely educated at a company school, with the hooimesponding to those of the factory. A
contemporary guide to the district noted that Mmm#eld’s factory was “a source of good, not onty f
the owner, but for the entire populatior?”

V. CONCLUSIONS
“This business model... melds entrepreneurial passitma long
family tradition and a culture of performance aadponsibility.”
--Wendel Company (1704-20%8)

The French economy has generally been faultedSoelative delay in industrialization, which some
have linked to cultural attitudes and too grea¢pethdence on family firms. The issue is not elgtivé
historical interest, since family firms are pervashot only in the past, but also in today’s depéig
economies. Given this prevalence of such orgawizatinroughout time and place, it is important to
understand the dynamics within family firms. Morenyit is commonly acknowledged that economic
development depends critically on the integratibwamen into the market economy, despite the
institutional inhibitions to their full participain. As a recent survey of research concludes, bincao be
learned by taking seriously the ‘family’ part o&ithily firms.”%” This is a difficult task during the critical
period when industrialization was getting underwsgcause of the lack of historical information athb
firms and their managers, especially when thoseagens included wives, daughters, or widows.

The information on French patentees and industxiaibits are clearly not representative of all
female market participants, who typically would Bdeen sole proprietors or partners in small-scale
endeavours related to their skills at sewing oeptiousehold tasks. However, the sample of exingit
and patentees in nineteenth-century France is badmrecause it disproves the notion that entrepirgade
women were the exception. These women, when mad#ey introduced innovations, took risks, were
active in commercialization and competition, anchaged large-scale enterprises, often with hundréds
employees and significant capitalization. Thepenence allows us to place the numerous caseestudi

%5 Reichard, Heinrich August Ottokar, Guide classiquevoyageur en France, dans les Pays-Bas et éanide|
Audin, 1827, p. 168.

%6 See the firm's websitéttp://www.wendelgroup.com/fr/300-ans-dhistoire Htl.

57 Bertrand, Marianne, and Antoinette Schoar, “ThéeRd Family in Family Firms." Journal of Economic
Perspectives, 20 (2) 2006: 73-96, at 95.




from scantier sources in context, and to draw ngereeral inferences regarding the role of women in
entrepreneurship and economic development. Incpéat, the results from this study suggest thatila
firms can offer a conduit for the skills and alp#i# of individuals who are relatively disadvantaged
members of society.

Social and economic progress are promoted bybilexules and standards, and in particular by
institutions that can adjust to compensate for 8esks in other realms of society. As in many other
countries, married women in France were burdendd‘tggal disability” that transferred their legahd
property rights to the custody of their husban8ach laws persisted until well into the twentietimiury,
and were manifestly constraining for women whoipgrated in the marketplace on their own accord. A
the same time, women were not as likely to acquirean capital or business training from formal
schooling and outside apprenticeships. Under tbiesemstances, family businesses permitted women a
wider sphere of economic activities and influerf@ntthey could otherwise have attained. As singh, t
prevalence of family firms rather than corporatioegd not signal “retardation” or failure to adjtesthe
needs of a market economy. Instead, different $avfrbusiness organization might offer appropriate
solutions to the specific circumstances and neédaah society.



Figure 1: Women Inventors and Total Patenting emEe, 1800-1855
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Sources: Institut national de propriété industigirance, Ministére de l'agriculture, Catalogue
des brevets d'invention, d'importation et de péidacement, various years; and Federico,
Pasquale J., “Historical Patent Statistics 17996411 in: Journal of the Patent Office Society
v.46 (2) 1964: S. 89 — 171.



Table 1: Characteristics of Patenting by Male Badhale Inventors in France, 1791-1855

WOMEN MEN

Industry

Patents Percent Patents Percent
Agriculture 17 1.7 17 1.5
Apparel 190 19.1 71 6.3
Chemicals/Medical 120 12.0 83 7.3
Engines/ 76 7.6 278 24.5
Machines/Transport
Food 103 10.3 80 7.1
Household/Building 178 17.8 173 15.2
Iron/Metals 44 4.4 133 11.7
Printing/Arts 92 9.2 119 10.5
Textiles 153 15.3 176 15.5
Miscellaneous 27 2.7 5 0.4
Patent Term

Patents Percent Patents Percent
5 years 122 12.2 537 47.4
10 46 4.6 227 20.0
15 545 54.5 297 26.2
Addition 288 28.8 73 6.4
Occupation

Patents Percent Patents Percent
Professional 68 18.0 198 24.3
Business(wo)man 34 9.0 84 10.3
Manufacturer 179 47.4 220 27.0
Corset-maker 37 9.8 -- --
Teacher 20 5.3 15 1.8
Artisan/Worker 40 10.6 156 18.9
Engineer/Machinist 1 0.0 142 17.4
Location

Patents Percent Patents Percent
Paris 789 78.8 562 51.3
Provinces 167 16.7 437 39.9
Foreign 45 4.5 96 8.8




Sources. INPI, and France, Ministére de I'agriculture, @ague des brevets d'invention
d'importation et de perfectionnement, various years

Notes. Patents were categorized into the industryrddlfuse. Each patent was assigned to a
single inventor, even if the rights were sharedhwillaborators. The data for women include
all patents through 1855, whereas the patentsifijeshen comprise a random sample drawn
from the years 1791-1840.



Table 2: Patenting by French and American Womearitors in the 19 Century

Multiple Patenting

Patents by

French Women

(1791-1855)

Patents by

U.S. Women

(1790-1895)

Patents Percent Patents Percent
One patent filed 368 36.8 2683 66.6
Two or Three 346 34.6 874 21.7
Four to Nine 227 22.7 324 8.0
Ten or More 60 5.6 149 3.7
Coinventors

Patents Percent Patents Percent
Female, Related 20 7.8 19 6.0
Male, Related 99 38.8 115 36.3
Female, Unrelated 36 14.1 35 11.0
Male, Unrelated 100 39.2 148 46.7
Marital Status

Patents Percent Patents Percent
Single 296 29.6 127 21.2
Married 414 41.4 240 40.0
Widowed 290 29.0 233 38.8

Sources: INPI, and France, Ministere de I'agriceltCatalogue des brevets d'invention
d'importation et de perfectionnement, various ye&fsS. Patent Office, various years.

Notes: The data for French women include all patdmrough 1855, whereas the patents filed
by U.S. women cover the years 1790-1895. Coinvehtelationships were determined by
whether the individuals had the same surname, whiltilend to be an underestimate. Each
patent/award was assigned to a single inventon #\vke rights were shared with collaborators.
The number of patents per person were underestiniatéater cohorts.



Table 3: Binomial Regressions of Patenting by Fnénomen, 1791-1855

Dependent Variable: Number of patents per person

Coeff. Wald Chi-sq

Intercept 10.2618 3.19*

Paris residence 0.4021  34.09***

Year 0.0061  3.88**

Mfg enterprise -0.1171 0.83

Mfg enterprise owned by

wife/widow 0.9489  41.26***

Wife/widow -0.3649  34.31%***

Five-year patent -0.494 23.02%**

Industry

Apparel

Food

Household

Textiles

Other

- Log Likelihood 1380.17***

-Full Log Likelihood 2185.94***
N=1004

Coeff.

11.4356
0.4312
0.0068
-0.0202

0.7026
-0.3223
-0.4228

0.0851

-0.1199
-0.0375
-0.0872
-0.4651

1407.7%**
2158.4***

Wald
Chi-sq

4.09%**
39.23***
4.97**
0.03

22.03*%**
26.96***
17.2%%*

1.0

1.36

0.18

0.9
35.96***

Sources: Institut national de propriete industigirance, Ministére de l'agriculture, Catalogue
des brevets d'invention d'importation et de peidaciement, various years.
Notes: The excluded variable for marital statusrisiarried, and for industry exhibits that are in

“untraditional” fields for women, such as engingansportation, chemicals and heavy
industries. A five-year patent is a cheaper pateattexpires at the end of five years.



Table 4
Exhibitors and Awards at the French Expositiom98:1855

TOTAL AWARDS | WOMEN
Total No.
Year Exhibitors No. Medals| No. Awards| % Medals| % Awards
1798 110 3 23 33.3 4.4
1801 220 34 80 0.0 2.5
1802 540 42 254 9.5 1.6
1806 1422 131 610 4.6 2.9
1819 1662 308 869 4.2 2.6
1823 1648 475 1091 4.8 3.9
1827 1795 425 1254 4.7 3.4
1834 2447 708 1785 3.0 2.7
1839 3381 868 2305 2.5 2.2
1844 3958 1277 3253 3.4 1.3
1849 4650 1652 3738 3.1 2.9
TOTAL 21833 5923 15262 3.4 2.5
1855* 10731* 6564 10564 1.0 0.8

Sources: Rapport du jury central, Catalogues dee&tions des produits de l'industrie
francaise, Paris: various years through 1849; Ggted de I'Exposition Universelle a Paris,
1855: Paris, 1856.

Notes: The total number of awards and exhibitottuthes both men and women. Total awards
comprise medals (gold, silver, and bronze) andicita or honourable mentions. The
percentage shows the number of awards to womeifrasten of the total granted to all
exhibitors in that year. *The total number of eitors for the 1855 Universal Exposition was
21,779, of which 10,731 were from France and itsrges.




Table 5: Women’s Participation in Industrial Expgmsis, by Marital Status, 1791-1855

Single Widow Married TOTAL

(%) (%) (%) (%)
Industry
Apparel 28.2 11.9 29.9 20.5
Arts 16.4 16.3 14.5 14.5
Corsets 4.5 1.1 12.2 54
Food 2.7 4.7 1.8 33
Household 19.1 12.6 15.8 14.1
Nontraditional 3.6 18.1 9.5 11.6
Textiles 25.5 33.2 14.5 28.7
Misc 1 2.3 1.8 1.6
Occupation
Artisan 17.4 7.7 16.7 12.2
Businesswoman 2.2 7.1 8.8 6.9
Corset-maker 6.5 0.6 9.6 5
Manufacturer 73.9 78.9 57.9 70.5
Other 0 5.8 7 35
Time
1791-1834 34.6 30 31.2 29.5
1835-1844 13.6 17.3 14 14.6
1845-1850 20 14.8 22.6 17.5
1851-1855 31.8 37.9 321 38.4
Awards
None 34.6 32.5 35.3 37.4
One 38.2 29.6 40.3 33.3
Two 15.4 19.9 17.6 17.2
More than two 11.8 18.1 6.8 12.1
Collaborators 27.3 31.8 11.3 22.3
Patentee 17.3 20.1 22.7 19.3
Paris Residency 59.1 51 67.2 54.8
TOTAL 17.1% 43.0% 34.3% N=645

Sources: Rapport du jury central, Catalogues dpesttons des produits de l'industrie francaise,
Paris: various years through 1849; Catalogue debiBition Universelle a Paris, 1855: Paris,
1856.

Notes: The table shows column percentages for 64Brgations; totals may not sum to 100
because of missing values. The data include ath@&owho obtained at least a citation by the
juries for the expositions. “Nontraditional” fiddor women comprise engines, transportation,
chemicals and heavy industries. Patent holders determined by matching the names of
exhibitors to the records of the Institut natiodelpropriété industrielle.



Table 6

Binomial Regressions of Female Participation inulstdal Expositions, 1791-1855
Dependent Variable: Number of Times Awards Granted

Intercept

Paris Residence
Year
Wife/widow
Mfg firm owned by
wife/widow
Industry
Apparel

Food
Household
Textiles

Other

Patent holder

-Log Likelihood
-Full Log Likelihood

(1) (2)

Coeff. Wald Chi-sq Coeff.  Wald Chi-sq

53.11 91.87*** 53.6514 96.09 ***

0.14 2.68* 0.0817 0.83

-0.03 92.50*** -0.0292 95.74***

-0.04 0.1 -0.1373 1.16

0.72 54.59*** 0.7294 56.11%**
-0.3729 8.97***
0.3595 2.53
-0.1831 1.62
-0.2196 3.13*
0.0081 0.0
0.5069 30.99***

457 4%*** 428.8***

736.7*** 706.8***

N=645 N=645

Sources: Rapport du jury central, Catalogues deeé&tions des produits de l'industrie
francaise, Paris: various years through 1849; Ggted de I'Exposition Universelle a Paris,

1855: Paris, 1856.

Notes: The data include all women who obtaine@astl a citation by the juries for the
expositions. The excluded variable for maritatistas unmarried. The excluded variable for
industry comprises the “nontraditional” fields, buas engines, transportation, chemicals and
heavy industries. Patent holders were determigeddiching the names of exhibitors to the

records of the Institut national de propriété iridate.
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