N

N

Jules Dupuit and the railroads: what is the role of the
State?
Philippe Poinsot

» To cite this version:

Philippe Poinsot. Jules Dupuit and the railroads: what is the role of the State?. Journal of the
History of Economic Thought, 2016, 38 (2), 10.1017/S1053837216000080 . hal-01383443

HAL Id: hal-01383443
https://hal.science/hal-01383443
Submitted on 22 Aug 2019

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-01383443
https://hal.archives-ouvertes.fr

JULES DUPUIT AND THE RAILROADS: WHAT IS THE ROLE OF
THE STATE?

ABSTRACT

The emergence of railroads in France in the nimgteeentury gave rise to new debates on
analytical issues. The focus of interest lay infduet that they are natural monopolies. In this
paper, | focus on Jules Dupuit’'s work on the openat of the railroad sector. Curiously, he
seemed to have defended two contrasting positapesiing the way for debate among com-
mentators: on the one hand, he claimed that uddrabmpetition is the most efficient way to
operate in the railroad sector; on the other, Atedtthat State management was the best way
to run the railroads. | aim to restore the conarsgeof Dupuit’s positions on the railroads. In
section I, I discuss Dupuit’s position on unlindteompetition in the railroad sector, showing
that, for him, this kind of competition is not piss in the railroads and that it is not neces-
sarily good for the welfare of society. Therefatee State should regulate the railroad sector
either by State management or through concessiorsection lll, | specify the conditions
under which Dupuit believed the State should marnbgeailroad sector instead of offering

concessions to private companies.

Keywords: railroads, Jules Dupuit, natural monopoly, regolaticompetition
J.E.L. Classification: B10, D42, L51, L92.

l. INTRODUCTION

Jules Dupuit always regarded transportation asvandrforce for the wealth and wel-
fare of society. By lowering the effective distartmetween consumers and the goods which
satisfy their needs, enhanced transportation isee&rade and decreases the price of goods
(see, for instance, Dupuit, 1853a, pp. 431-2). &ltyh he discussed all the means of transpor-
tation (ship canals, roads and railroads), theeef@ur reasons to emphasize his position con-
cerning the railroad industry. First, Dupuit bekevthat the development of the railroad in-

dustry would have important consequences for speethe political, economic and social



level (Dupuit 1863a, p. 488). He even compared iegns of transportation with inventions
such as the compass and printingid., p. 484). Second, as remarked by Alain Béraud
(20054, p. 19), the emergence of railways brougtht ivnew issues in comparison with other
means of transport: their operations require adrigiegree of coordination between compa-
nies than in other means of transportation, andhifm, this made vertical separation impos-
sible in practicé. Third, the railroads are a good example of how ubuponsidered that the
State should function with respect to society. Goneent intervention should be determined
on the basis of an impartial criterion: “publicligi’. Fourthly, the railways afford us an op-
portunity to discuss Walras’s criticisms of Dupsiposition concerning the optimal mode of
operation for the railroads, which Walras considete be inconsistent. On this particular
point, Dupuit discussed three modes of operatisivage monopoly (or concessin gov-
ernment operation, and unlimited competition.

On the one hand, Dupuit claimed that State managewmas the best way to run the rail-
roads because they are “natural monopoti€s862a, pp. 588-9), and because “railroadso..

not lend themselves fanlimited] competitiori (I1bid., p. 589), adding that:

“Private companies are overseen... by an army of sérvants, so that we can wonder whether an in-
dustry, which can only work in these conditions,uldonot better be operated by State. We do not see

any economic principle against this solution. 15ig., p. 585).

On the other hand, however, Dupuit stated thatmitéd competition is the most efficient
way to operate in the railroad sector (Robert Belithd & Robert F. Hébert 1999, p. 669,

footnote no. 24; Guy Numa 2012, p. 79). For instahe wrote that

1 According to Dupuit, vertical unbundling is impdde because it entails safety problems (sde, section
1.2, p. 8).

2 In section 11l (p. 17), | will show that Dupuitarguments could be applied to concessionaires dsasv@on-
private companies which are not concessionaires.

3 Only two articles by Dupuit have been translatet iEnglish: “On the measurement of the utilitypafblic
works” and “On Tolls and Transport Charges”. Widlgard to the texts for which there is no transtatimost of
the time | offer my own translation. But in sometmalar cases | appeal to either Ekelund & Hélsef1999,
2012) or Numa'’s translations (2012).



“yet there would be another way to take this indufthe railroads] away from State control: it wdul
be to acknowledge... complete competition and coradteiedomThis may be the true economic solu-

tion” (1853a, p. 450; my italics).

While the topic of railroads in Dupuit’s thoughtshgiven rise to extensive discussion in the
literature, the consistency of his position hasemndgrmed the central issue of the debate.
According to Ekelund and Hébert, “Dupuit... identifi@a natural monopoly argument with

respect to the railroad” (1999, pp. 323-4). At saene time, however, they claim that:

“In a static and mechanistic style of economic thiesuch natural monopoly would demand govern-
ment intervention, perhaps even nationalizatiothefrailroads, in order to prevent a loss in pubtit-

ty owing to monopoly pricing — a view, in fact, ti&alras... advanced. However, in Dupuit's opinion
this kind of market failure did not demand eithédrtliese ‘solutions’. Owing to locational forms of

competition and the benefits of an open competitikecess, wherein high profits were conductive to
entry, Dupuit thought that competition in railwagrnsportation would be no more injurious or wadtefu

than between butchers and baketbid.).

They thus believe that, unlike Dupuit, Walras dat anderstand the dynamic nature of com-
petition: monopoly is temporary. The inefficienclytbe French railway system derived from
government intervention: while Dupuit “concededtttiee French transport market was inef-
ficient, ... [he] attributed the cause to governmigtérvention, not to natural monopoly”
(2003, p. 670). As a result, the State should petate in the railroad sector because unlim-
ited competition is feasible (2012, p. 104).

In contrast to Ekelund and Hébert, Béraud (2008&nuela Mosca (2008) and Numa
(2012) maintain that Dupuit advocated State intetio@ in the railroad industry. Their inter-
pretation is based on Dupuit’'s assertion that #ileoad industry is a natural monopoly: high
fixed costs imply increasing returns to scale amehce, a monopoly. For instance, Mosca

states that Dupuit “identified the transport netkvas a situation in which a natural monopoly



would have occurred, and claims that he made &adfiep in the elaboration of the decreasing
average cost function” (2008, pp. 339-43n the same line, Numa concludes that Dupuit
“recommended State intervention in the railroadustdy, showing that a public monopoly is

preferable to a private one” (2012, p. 86), addivag the engineer “believed competition was
the general functioning principle of economic aityivNevertheless he [Dupuit] also believed

that, in few industries such as the railroad induydhe facts demonstrated that competition
was impossible and wasted resourcésit(, p. 81).

According to these interpretations, Dupuit’'s pasif on the railroads would thus be incon-
sistent: on the one hand, unlimited competitiothesmost efficient way to operate in the rail-

roads; on the other hand, State management is8teMay to run the railway system.

The aim of this article is to show that Dupuit'®tight on the issue of railroads is not
inconsistent. The consistency of his position bez®rolearer as soon as one distinguishes
between two issues: unlimited competition in thi transport industry, and the extent of
State intervention in the railroads. | will dealthvithese two issues successively. While
Dupuit considered unlimited competition as an ideath for society and in the railroads sec-
tor, in Section Il argue that he believed that unlimited compatiiio the railroads is not nec-
essarily good for the welfare of society and thavas not possible in his own era. That is
why he maintained that State management of theoaal$ is superior to private monopoly in
the event that there is no intermodal competitiod o intramodal competitichThis is what

| will try to establish inSection Il

4 See also Béraud (2005a, p. 15 and p. 20) and N2@iz2, p. 77).
5 Dupuit never used the expressions “intermodal aitipn” and “intramodal competition”; however, Hevel-
oped types of competition which are today calledh®gse names (sé@d#ra, section Ill).



. DUPUIT'S POSITION ON UNLIMITED COMPETITION IN THE
RAILROAD SECTOR

Dupuit tackled the issue of the management ofaails on several occasions: in his
entries “Péages” (1853b) and “Voies de communigatid853a) in theDictionnaire de
I'Economie Politique(DEP); in two debates at th8ociété d’Economie PolitiquéSEP
(1853c, 1862a); in thBictionnaire général de la politiquél863a) andictionnaire univer-
sel théorique et pratigue du commerce et de lagaiin (1861a); and finally, in a letter writ-
ten in response to Adolphe Blaise’s criticisms afpDit’'s position on the fares applied by

concessionaires (1862b).

Throughout these works, Dupuit adopted a two-ségsaning process. He first con-
sidered unlimited competition as an ideal for stycas well as for the operation of the rail-
road sectorl(.1). Then he discussed the possibility of unlimitesinpetition in practice. In
particular, he distinguished between two questiémst, is unlimited competition good for
the welfare of society in the railroad industi,A)? Second, can this kind of competition

emerge in the railroads from a monopolistic sitwat]l.3)?

[I.1. Unlimited competition: an ideal for societpéfor the railroad sector
In line with the engineers dPolytechniqueand theEcole des Ponts et Chaussées
(Francois Etner 1987; Bernard Grall 2004, p. 31s801998; Cecil O. Smith 1990), Dupuit
always referred to public interest: for him, thignsists in achieving the goals of society.
More precisely, it aims at maximizing the welfafesociety under two constraints:
» restricting as little as possible natural libettyat is, the degree of liberty of indi-

viduals in the natural state (1861b, p. 636);



+ protecting other natural riglits

According to Dupuit, the welfare of society is atpaf the public interest and corresponds to
the satisfaction of individuals’ needs (Philippari®ot 2011). It thus depends on the quantity
of wealth and population (Poinsot 2010, 2011).

In order to achieve this goal, the legislator sHdadse his decisions on an impatrtial criterion:
Dupuit called this “public utility”, which is a quitative notion that political economy indi-
cates to the legislator in order to increase weatttl so the welfare of the natiokid.).
While “public utility” is the only public decisiomaaking principle, it lends itself to a variety
of solutions according to time and space (18611633). In particular, the solution depends
on the characteristics of the goods, and on thentdogical, social and economic conditions

of society and of the peridd.

Because of the nature of public interest, thenogltisolution would be to maximize the
welfare of the nation by ensuring the same degféedovidual liberty as in the natural state.
In practice, this leads Dupuit to adjudicate indiagf unlimited competition, which only takes
place in what he referred to as “normal industrids862a, p. 587) which have three charac-
teristics: i) they are open to any producer; iiges depend on the quantity and quality of la-
bor, and iii) the price of goods is determined ly kaw of supply and demanidid., p. 584).
The price which results from unlimited competitiovhich Dupuit referred to as the “natural

price”™ (1853a, p. 447), is considered as a norm foreaitass of the economy. For instance,

6 The other natural rights which may be protectetirely by the legislator are self-ownership, sedfehse and
the respect of free contracts and conventionsaFoore detailed examination of Dupuit’'s conceptidmpublic

interest, see Poinsot (2010, 2011).

7 See section |ll. For more details on the critedtpublic utility”, see Poinsot (2011, pp. 356374

8 Dupuit’s conception of natural price is thus diéfiet from that of Smith and Ricardo as naturalgigcderived
from unlimited competition.



for the means of transport, he claimed that theuha tolP is that which would result from

the freedom to produce and to consume... and woalkkléhe venal price close to the cost of
transport” (1853b, p. 529). It follows that the besy to manage the railroad industry is the
system which offers the price closest to the nafuniae. Indeed, in his response to Adolphe

Blaise’s criticisms, Dupuit states:

“What | wish is that railroad customers pay onlg ttost of transport, whether passenger or merchan-
dise, just as they would on former means of trartspanlimited competition existed. | am very much

disposed to adopt any solution that leads to #sslt” (1862b, p. 597).

Knowing that unlimited competition is regarded bydbit as an ideal for society and for the
railroads, does this mean that it is necessaribddor the welfare of society in practice? This

is the question that will be answered in the nextien.

[1.2. Is unlimited competition in the railroad inginy necessarily good for the
welfare of society?
Dupuit distinguished between two questions: unkghitompetition on a railway line
(which today is called vertical unbundling) on ttvee hand, and unlimited competition be-

tween parallel railway tracks on the other hand.

Concerning vertical unbundling, one can distinguigitween full vertical separation
and partial vertical separation. The former isitonbnal separation between infrastructure
ownership and rail operators (Didier van de Veldal& 2012, p. 26). Partial vertical separa-
tion corresponds to a situation where a verticegrated railway company which both owns
and operates a rail track provides access to cangpedilway companies through the pay-

ment of tolls. Although the former did not appeathe debates in France, the latter — the pos-

9 As | point out in section 1.2, Dupuit rejectedrtieal separation for the railroads, which led Hionconsider
“toll”, “fare” and “price” to be synonymous.



sibility for a railway company to use the infrastiure of a vertical integrated railway compa-
ny — was at least provided for in the concessioeemgent of the Paris-Saint-Germain-en-
Laye in 1835 (Numa, 2009b, pp. 168-70; Ribeill, 298. 32). However, partial vertical sepa-
ration was not translated into reality during theeteenth century (Numa, 2009b, pp. 168-
70). Dupuit, like many engineers of his time (Nu@tl1, p. 4), considered vertical unbun-
dling (full and patrtial) in the railroads to be hdul for society. Indeed, unlimited competi-
tion in a railway line creates safety problems: the railroads, the safety of operation re-
quires that all the transportation expenses be Ibdnbgether and concentrated under the
supervision of a single person” (1853a, p. 443 Years later in “Chemins de fer”, Dupuit

distinguished railroads from roads and ship canals:

“On roads, on ship canals, competition is unlimitexkerybody can use his (her) car or his (her) bgat
paying a small fee. For reasons of safety, the saméd not apply for railroads. At the beginning of
railroads, it was hoped that there would be posdiblhave trains of various railway companies an th
same line; but, after many accidents, it has be&nawledged that it is difficult for each compary t

have the same railway operating rules...” (1863480; see also 1861a, p. 471).

For Dupuit, roads, ship canals and railroads asgngjuished by the fact that the latter uses a
technology which requires a high degree of cootthnabetween the relevant companies. His
argument is very similar to that used today forpgupng vertical integration (Didier van de
Velde et al. 2012, p. 14): he refers to an increéasbe complexity of interfaceand so in the
cost of coordination between railway companies Itiegufrom vertical separation (Dupuit
1863a, pp. 479-80). However, Dupuit never discussedrgument which is framed today in
favor of full and partial vertical separation antigh could offset the increasing cost of coor-
dination: an increase of competition between raflisampanies may lead to the provision of

better services and to a reduction of costs (Diierde Velde & al., 2012, p. 14).



Thus, for Dupuit, although vertical separation|(and partial) is technically possible, a given
railway service with vertical unbundling is moreoaomically costly than vertical integration.
This is why he claimed that “their operations [aflloads] exclude [unlimited] competition
which can only take place between different railwragks or others means of transportation”
(1861a, p. 471). Although he did not say so, iultssfrom this rejection of vertical unbun-
dling that he does not distinguish between thedmgl/ownership of the railway network and
the operation of the network, something which led to treat the owner of track and the rail
operator as synonymod3Thus, unlike economists today, he assumed thet thero distinc-
tion between the toll paid to the owner of the naffastructure and the user fare for the rail
service!! For Dupuit, the user fateshould cover both the cost of building and mairita
the tracks and the network, and the cost of runttiegrain on the tracks (see section 111.1.1).
Dupuit's imprecision may explain why the historiasiseconomic thought have developed

different interpretations on his position on th&ues of railroads.

Dupuit’'s discussion of the virtue of unlimited coetgion between parallel railway
tracks can be found in “Péages” (1853b) and “Valescommunication (I)” (1853a) in the
DEP, and in a debate at ti&EP concerning monopoly in the railroad industry (1863nd,
curiously, he assumes two opposite positions: enotie hand, in “Péages” and “Du mono-
pole des chemins de fer”, he denounces the negativeequences of unlimited competition
for society. On the other hand, in “Voies de comioation (1)’ (1853a), he presents unlim-
ited competition as the most efficient means of agamg the railroads and increasing the wel-
fare of society. One might argue that he changedpbsition; but this argument cannot be

sustained, since all these articles were writtel8iH3.

0 This implication was suggested to me by one ofdffierees, to whom | offer sincere thanks.

11 Echoing Dupuit, when speaking of railroads | wiinsider “toll”, “fare” and “price” to be synonymseu

2 1n accordance with his conception of ethical gestiDupuit claimed that the means of transportatimst be
financed by users. Dupuit only recommends taxihgn@mbers of society (users and non-users) fors dwed
cause this cannot be achieved fairly and economidadr more details, see Poinsot (2010, 2011 ,1g{:-6).



On the one hand, in “Péages”, Dupuit claims thdimited competition is harmful to the
wealth of society, adopting the following rationahe imagines an initial firm with monopoly
power which yields extra profit. A new firm wish&senter the market. According to him, if
this were to occur, it would diminish the revenddéhe entering firm and diminish the reve-
nue of the incumbent. Dupuit concludes: “the nemgany would have significantly harmed
the incumbent one...; instead of one good deal, terdd be two bad ones” (1853b, p. 520).

But on the other hand, in “Voies de communicatibh ((L853a), he claims that unlimited
competition in the railroad industry increases Wadfare of the nation: “with regard to the
building of railway tracks and means of transpoaimplete competition and freedom is the
true economic solution” (1853a, p. 450). Unlike bhntemporarie$® Dupuit affirmed that
unlimited competition in the railroad industry wduhot create a greater waste of resources
for the nation than in any other industry. In refeze to the example of the two companies
operating a service between Paris and Versaillee {a the left bank and the other via the
right bank), he claims:

“A rival company builds a second, manifestly paggfline]. As a result, the nation loses a capitsdrly
equivalent to the value of the latter's track. Th® railroads from Paris to Versailles exemplifeth
consequences of unlimited competition in railroadstruction. It must be acknowledged that this eaus
es a serious disadvantage; but, to our way of th@akt is much less than what happens under monopo
ly, and perhaps even less than the consequencsitef operation. It is largely unnoticed that ths
advantage, which made such a powerful impressiagnvthese lines were being constructed, is present
in all kinds of industry. It is quite evident thie parceling out [of business] among a large nurobe
vendors raises enormously the capital necessamréatuction to take place, which is more than occa-
sionally lost, causing costs to multiply. Walkirtgetstreets of a major city, for example, we aracgtr

by the proximity of one tailor next to another, arabinet maker beside another... To what advantage?

One of the two is evidently sufficient to satisfetpublic need...”1pid., pp. 451-2).

13 The engineers dPonts et Chauséemd of theMinesworried about the profitability of these railwawdks.
See Yves Breton & Gérard Klotz (2009, p. 451, fot¢mo. 54).
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He concludes that “unlimited competition, regardihg means of transport, would not cause

more disadvantages than it would elsewhelt@t().

Dupuit's position on the virtue of unlimited compen between parallel railway
tracks for society is thus ambiguous. We will des his change of mind is simply due to the
fact that he considered that unlimited competitvees impossible in the railroad sector in

France in his period.

[1.3. The characteristics of railroads prevent united competition
Dupuit stated that railroads are monopolies (1863480) and that State intervention
is necessary in order to limit the harmful conseqes of monopoly, but “when railway oper-
ations are subjected to the law of competitionyehaill be no reason for State interven-

tion...” (1862a, p. 587). He adds:

“It would be a happy occurrence if we were to famaneans of eliminating some of the disadvantages
facing companies which result from a monopolistionation and to find a way of stimulating competi-

tion” (Ibid.).

In order to clarify his position, Dupuit differeated three kinds of industry in society: a)
normal industries, b) collective industries, andngustries which are “necessarily monopo-
lies” (Ibid., pp. 584-5). They are distinguished by three dttarstics: i) the capital to pro-
duce goods, ii) the way workers’ wages are set,iignthe degree of competition in the mar-
ket.

As mentioned above (see p. 6), in normal industeye are no barriers to entry, workers are
paid according to their work, and the price of godldetermined by the law of supply and

demand. As a result, in these industries, goverhimé&rvention is not required:

11



“The State can only produce with workers whosergalais proportional neither to the quality, nor the
quantity of products. As these workers are notuged by personal interest, which is the most pewe
ful rationale in ordinary acts of life, they woytdoduce much less than free workers [whose] wage [d

pends] on merit and the quantity of individual wofkid.).

Conversely, collective industries (i.e. ironworkeedit industry) need huge amounts of capi-
tal (1862a, p. 584) and workers are in the samgiposs civil servants because “their wages
are fixed and independent of their workbi@.).'* Consequently, it is impossible “to invoke
against State management of collective industhiesargument of personal interestbig.).
However, as private companies are in competitiaih wach other, the State is less efficient
than private firms. Dupuit used three argumentgustify this position. First, unlike in the
case of public management, competition stimulatessf “to satisfy users’ tasteslbid.).
Second, in contrast to civil servants, workers aflective industries can be laid off due to
firm bankruptcy: indeed, a “forge, a mine, a baallignaged bank soon go bankrupt and so all
their workers lose their wageslb{d.). Third, firms in collective industries are pritakers:
“the price of their services is set by the law oppgly and demand, and the consumer cannot
complain” (bid). Then, “if the State were to operate a forge amky it would experience no
rivalry; as a result, its production would be wotlsan these big companies” (1862a, p. 584).
That is why government intervention is not necgssacollective industries.

Dupuit identified a third type of industry requigiimuge capital and in which workers’ wag-
es are set independently of their work. Unlike edtive industries, firms in these industries

can set a monopoly price:

“the situation is different for some industrie®. irailroads, because they are inevitably monopo®

the one hand, their workers... are not concernedéydsult of their works as they are in the coiect

4 Dupuit made the same point in his review of MdlilsaQuestion d’économie politique et de droit pubkee
Dupuit (1863b, pp. 128-9).

12



industries; and, on the other hand, they are notieah.. by users’ needs because consumers cannot use

other means of transportdb{d., pp. 584-5).

Dupuit named these industries “natural monopoligsid., p. 587%° in contrast to “artificial
monopolies” (bid.). While artificial monopoliesBanque de FrangeCrédit Foncier Crédit
Agricole...) arise by law, natural monopolies derive from thature of things”. As a result,
the “drawbacks of artificial monopolies are easyteak, as it is simply a question of elimi-
nating the monopolies themselves. This solutionoaibe applied to natural monopolies”

(Ibid., p. 589).

For Dupuit, the rail industry is emblematic of thatural monopoly. Two points need
to be made to clarify his position: the first deaith the reasons why he considers that rail-
roads are a natural monopoly; the second lookbeatistinction between infrastructure and
operation in relation to this issue of natural muooly.

This industry’s character as a natural monopolyearifrom the existence of barriers to entry.
Indeed, in a previous debate&HEP (1853c) and in his article “Péages” in th&P (1853b),
he mentions two kinds of barrier to entry in thig&roads: the high level of fixed costs in abso-
lute value, and the inherent advantages of thenibeunt.
First, Dupuit considered fixed costs in two ways:rélative value and in absolute vale.
While, in the railroads as well as any kind of iatty, fixed costs correspond to % of annual
expenseslpid., pp. 528-9), they are, in absolute value, muctnérign the railroads than in
any other industry. This entails barriers to eriegause “once a firm is established with a

capital of 40, 50 or 100 million, etc., no rivalngpanies... can be set up, because this sum of

15 According to Dupuit, natural monopolies include thailroads, gas distribution, water distributiome tele-
graph, etc. See Dupuib{d, pp. 588-9).

6 This distinction has not been made by Béraud (2RO%osca (2008) and Numa (2012). However, it is im
portant as it is the only way to understand the swlosequent statements by Dupuit: on the one Hiaed, costs
stand in the same proportion in every industry amdthe other hand, fixed costs are higher in #ileoad sector
than in every other industry.

13



money is always difficult to collect...” (1853c, p74). The capacity to build new infrastruc-
ture is thus limited to a small number of peopl@53b, p. 520).

Second, Dupuit adds that even where firms havegmnoapital to build parallel railroads, “as
the incumbent company is the only one in the market new one cannot compete with the
first one, and the profit made by one is not enofogrwo” (1853b, p. 520). As stated by
Mosca (2008) and Numa (2012), the first firm alwdws advantages on the choice of the

road, clientele habits, and so on:

“it is highly probable that the first company, whjas the first company, was the first to choossute,
chose the best one... therefore the next companyte iwill be necessarily inferior in terms of land
quality, wealth, population.... Then it arrives aftee customers of the railroad have formed halvits a
established relationships with it; it can only hapegake half of the clientele of the incumbent pamy

[which insure law benefits to the entering firm].%%".

As regards the elements which are subject to nanoaopoly, these can pertain to:

I The infrastructure

ii.  The infrastructure and operation
For roads and ship canals, Dupuit was explicis @nly the infrastructure which is subject to
natural monopoly (1861a, p. 471; 1863a, p. 480). radroads, he was more ambiguous,
which again may explain that historians of econotha@ught have developed different inter-
pretations on his analysis of railroads. He someginefers only to infrastructure to justify the
characteristic natural monopoly of railroads (1858&74), while sometimes he argues that it
is both the infrastructure and operation which @ubject to natural monopoly. For instance,
in “Péages”, he states that the “means of tranaport [as railroads], whose construction and

operation require substantial expenses, are moiespol (1853b, p. 520). Furthermore,

" The same argument was used by Dupuit for anotieral monopoly: the water supply network. See 2185
p. 540).
18 (1853b, p. 520). See also Dupuit (1853c, p. 574).
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when he discusses this issue, it seems that Diguinfusing two different questions: the
possibility of vertical separation, and which elertseare subject to natural monopoly.

One explanation for Dupuit’s lack of clarity is thas discussion of natural monopoly refers
to the possibility of unlimited competition in tihailroads. From this point of view, whatever
elements are subject to natural monopoly (infrastme, or infrastructure and operation), as
soon as he rejects vertical separation, both dasesto the same result: unlimited competi-
tion is not possible in the railroads. Indeedhi tail infrastructure and operation are natural
monopolies, it is easy to understand why unlimitednpetition is not possibfé. Imagine
now that infrastructure is the only element thatubject to natural monopoly. It follows from
Dupuit’s rejection of vertical separation — whicleans that there is a relationship between
the ownership of infrastructure and railway op@mt- that a natural monopoly on building
and ownership implies a monopoly on railway operatiThus, in both cases unlimited com-

petition is impossible.

For Dupuit, the railroad industry is thus a “detéamonopoly” (bid., p. 519) and a
“monopoly can draw a revenue from it that is supreto that of capitals submitted to compe-
tition” (1bid., p. 520). Nevertheless, this situation may changdbe future with the evolution
of technology: some sectors of the economy in whielhmited competition was possible in

the past became natural monopolies through thetdapical revolution. For instance:

“When public lighting was oil lighting, competitiowas unlimited; with gas, which required burying
the gas pipe, public lighting became a monopolye &tolution of some industries change their own na-

ture and we have to accept the consequences is tfrmanagement” (1862a, p. 588).

Dupuit assumed that the opposite could be truedgitnoads: that is why, in the future, unlim-

ited competition could be possible in the railreadtor. In his own period, however, the bar-

1t should be mentioned that this does not impht tate must build and operate the rail track.sgetion lIl,
below.
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riers to entry prevented such competition, andctiapany which exploits the existing track
does indeed benefit fromde factomonopoly. This company will set a price that maxes
its profits. Thus, intervention by the State istified, and its form has to be determined. But
should the State grant the track to a private compp@a concessions, or exploit it directly?

This is the object of next section.

1. STATE MANAGEMENT VS. PRIVATE MONOPOLY (OR CONCES-
SIONS)

When Dupuit addresses the issue of the best wanattage the railroads, he seems to
draw a comparison between concessions and Statege@ent. This is not surprising if we
consider the period in which he was writing. Betwd&23 and 1832, railroad concessions
could not transport passengers but only build gretaie goods-transport networks, in partic-
ular for coal. While government intervention wapke a minimum with regard to financial
assistance and the operation of railway linesStla¢e granted perpetual concessions. In 1833,
the government began to control the concessiondoeshe development of passenger
transport: on April 26, 1833, the concession leng#ls reduced to 99 years and a maximum
legal fare was created to control the fare apgiiedoncessionairées.

However, Dupuit’'s arguments could be applied tocessionaires with the maximum legal
fare as well as non-concessionaire private compafhi@ instance, as | will show in the next
section (see section Ill.1.1), the main disadvamiaiga monopoly is the toll rate applied by a
private firm seeking to maximize its revenues. Thae only difference between the conces-
sionaire and the private company is that, evenghauhigher toll rate increases its revenue,
the former only equates its price to the maximugaldéare. That is why | use the term “com-

pany” to speak of concessionaires as well as nogassionaire private companies.

20 For more detailed information on the developmédrthe railroads in France, see Frangois Caron (La8d
Numa (2009a, pp. 107-12; 2012, pp. 73-6).
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As stated above (section I1.1), Dupuit believed tha decision on whether to support
government intervention in the economy should beetleon “public utility”. State manage-
ment is required when it can increase the quanfityealth for society more than any other
kind of management. In accordance with “publicitytij Dupuit offered various answers to
the issue of how best to run the railrodtn particular, he distinguished between railway
lines in which there is no intermodal competitidine(individual has no choice between dif-
ferent means of transportation (i.e. roads and shimls) for the same Origin-Destination
(O/D)) and no intramodal competition (the indivitlhas no choice between different railway
lines for the same O/D) on the one hahdl(), and railway tracks in which there is intermod-

al competition and/or intramodal competition on tltieer (11.2).

lll.1. A State-operated system is superior to pgevanonopoly in the event of no

intermodal competition and no intramodal competitio

To identify the cases in which there is no interadcahd no intramodal competition,
Dupuit discussed the criteria for the choice of th@de of transportation and the availability
of alternative options in terms of travel.

Although the choice of the mode of transport fanhdepends on two criteria — speed and
transport cost —, according to the nature of thermodity to be transported (passenger, per-
ishable freight and non-perishable merchandise),asiteria will be more important than the
other??

When speed is the most important criteria for thei@e of the mode of transportation, such

as for passengers (1863a, p. 480) as well as fshadle freight, the railroads enjoy a huge

2! Traditionally, the secondary literature claimstttiee “pragmatic” approach of Dupuit was in comelebn-
trast to the ethical and ideological approach adrL&Valras, since the latter justified State intatian in the
railroad industry according to the notionsgfrvice publicFor more information, see Béraud (2005a), Ekeltnd
Hébert (2003) and Numa (2012).

221t should be mentioned that Clément Colsofiiansports & Tarifs(1908, pp. 633) also claimed that speed is
the most important criteria for passengers, whalefifeight it is transport cost.
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advantage over roads and ship canals (1861a, p>4TRBen, there is no intermodal competi-
tion and no intramodal competition, whatever thailability of alternative options in terms
of travel may be. Dupuit’s affirmation is questibtea in fact, the validity of his argument
depends upon certain hypotheses regarding the wéltime for individuals. For instance, if
alternative means of transport are available, tggraent is only consistent if he assumes that
the value of time of individuals is very high. Otiese, there is either intermodal or in-
tramodal competition. More generally, the more highe individual values time, the lower
the intermodal or intramodal competition will be.

Unlike passengers and perishable freight, transpmst is the most important factor in the
choice of mode of transport for non-perishable manclise: the advantage of railroads in
terms of speed is no longer relevant. In that cHse existence of intermodal competition
and/or intramodal competition only depends on thalability of alternative options in terms
of travel: the absence of any alternative optianplies no intermodal competition and no
intramodal competition. This is what Dupuit meanher he claimed that if “I wish to
transport merchandise from Paris to Lille, | hawepay the railway company toll, because

there is no other choice” (1853b, p. 519).

Thus, there is no intermodal competition and nambdal competition either if speed
is the most important criteria for the choice of thode of transportation, or there is no alter-
native option available. For both cases, Dupuitmparison between operation by the State

and by a company is based on two dimensions: fpped to usersli{.1.1) and the effi-

23 Due to theRestauration(1815-1830) and th#onarchie de Juillef{1830-1848), the road network and the
waterways network were well developed in Francéhénineteenth century (Caron, 1997, pp. 50-4r@ie¢on,
1976; Emile Levasseur, 1912). However, it shoulchbied that, for freight transport, the historiamfi®conom-
ics (Caron, 1997, pp. 352-8; Numa, 2009b, p. 248 )well as Alfred Picard (1887), most often mergbship
canals as a significant competitor for railroads. the transport of passengers and freight, thé nedwork only
seemed relevant to connect the points which wersemwed by railroads (for instance see Caron, 1997345-
52). This might seem surprising, and will be cledfin a future article.

18



ciency of the organization structurdd.@.2). | will now go to Dupuit’s arguments in favor of

the State-operated systavith regard to fares applied to users.

[11.1.1. Uniform price versus price discrimination
When price discrimination is not applied by thewaly’s owner, the State seeks to
maximize the “public utility” of the infrastructuyevhereas a private company wants to max-
imize its own revenue:

“In price setting, two points of view are possihlie.the case of a private company, it would obvipus
seek to obtain the highest revenue... If it is thateéSthat exploits the industry, as it is likelyttitawill

want to cover the interest of capital borrowed #r@lmaintenance costs, it would charge a much lower
rate than the company. The lower the toll, the musers there are and the more the means of transpor

tation is useful” (Dupuit 1853b, p. 524; see al863c, p. 575).

A government wants “a fixed sum representing irgieom the capital spent for construction,
maintenance cost and perhaps amortization” (188671 p. 11¥* As the demand function is

given by @ = f(p) (1844 [1952], p. 107} with @ the quantity transported andthe toll,

then, according to Dupuit, the State’s equatiobisl.):

[1] M = pf(p)

with M representing construction costs and the interest® capital borrowed.

24 In this quotation, Dupuit speaks of all meansrahsportation. As mentioned before (section k&) rejected
vertical separation for railroads, which led himtiieat the ownership and the operation of the nétwas syno-
nyms. Thus, user fares should cover both the ddstitding and the maintenance costs of the railtvagk, as
well as the cost of running the train on the tracks

25 For more information on the construction of thended function in Dupuit’'s thought, see Béraud (205
Norman E. Daniel (1971), Arnaud Diemer (2003), bHkel (2008), Ekelund & William P. Gramm (1970),
Ekelund & Hébert (1999) and (2002), R. W. Hough{@A58), Poinsot (2011, pp. 361-70), Ralph W Pfouts
(1953, p. 316), Jean-Marc Siroén (1995, pp. 36aht)) Stigler (1950, pp. 313-4).
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Whereas the State puts a price to cover the cartistnucosts and the interest on the capital
borrowed, a private company wishes to maximizeet®nues, which means that it will solve

the following equation (1844 [1952], p. 108):

[2] dpfip) =0
dp

Suppose (Graph?9 thatp, is the solution to [1] whereas. solves [2].m equals B + D and

the revenue of the private company is the area 2 Fhe ‘Utilité relative’ (relative utility

hereafter) of consumers — which is the differenevben users’ reserve prices (what Dupuit
refers to as thedutilité absolué — what | will call absolute utility— of the individual$) and

the price — is higher in the case of public manag@ntarea C + E + F) than private monopoly
(F). Consequently, deadweight loss is lower forljpumanagement (area A) than the private
firm (A + B + C), and, in comparison to a privatemopoly, public management increases the
absolute utility (or the “public utility”) of thenifrastructure — the sum of the owner’s revenue

and therelative utility of consumers — by B + C.

26 Echoing Dupuit, | pui on the y-axis and the farg)(on the x-axis.

27 The traditional reading of Dupuit interprets hisicepts ofibsolute utilityandrelative utility in a Marshallian
way. In other words, these concepts are generalhgidered as being synonymous with, respectivhly indi-
vidual welfare (or utility function) and the conseris surplus. See Ekelund & Gramm (1970), Ekeluntié
bert (1999), Houghton (1958), Mosca (1998), Pf¢uf53). For alternatives interpretations, see MauAllais
(1989, pp. 164-5), Béraud (2005b), Poinsot (20p1 205-22).
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Graph 1: Variation of deadweight loss between public management and private monopoly

With uniform price, a natural monopoly should benaged by State.

Now let's see what happens, for Dupuit, with pritgcrimination. According to him,
a uniform price is indeed not the optimal systentasdation. In order to compare different
modes of taxation, two dimensions are considered:
I. Does the type of taxation enable construction castscapital interest (and op-
eration costs for railroads) to be paid?
il. What is the best mode of taxation to maximize “pubtility”? In other words,
what is the fare system which enables all indivislta use the infrastructure?
The second point may seem surprising to moderncgomts: but it derives from the im-
portance that Dupuit assigns to the “public utilitlhdeed, what was important to him was
not therelative utility of consumers but the “public utility” of infrastrture: a method of taxa-
tion which does not prevent any individual fromngsithe infrastructure is better than any
other method of taxation, whatever tie¢gative utility of consumers are.
While he considered that a uniform price which gepeonstruction costs and capital interest

(and operation costs for railroads) is equivalenprice discrimination in terms of dimension
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(i), Dupuit was in favor of the latter because “palutility” is higher with price discrimina-
tion than with a uniform price (dimension (ii)) @3b, pp. 528-9).

According to Dupuit, the optimal system of taxatigas perfect price discrimination in order
to maximize “public utility”: the “skill of the op@tor is thus to set the maximum price for
any passenger and any merchandise that would lhegd to use the railway track” (Dupuit
1863a, p. 481). While perfect price discriminatiemot possible in practice, Dupuit argued
that this is the kind of taxation which should loaight by the owner of a ro&gindeed, he
claimed that the latter should differentiate betweensumer categories, set various prices
according to the users’ elasticity of demand (ERdl& Hébert 1999, p. 195; Mosca 1998),
and use spatial discrimination (Diemer 2000; EkéldnHébert 1999, pp. 259-61; Ekelund
1970; Ekelund & Yeung-Nan Shieh 1986). Suppose {&13 p. 23), for instance, that the
railway owner distinguishes between three categooieuser: first-class users have to pay

price p, to use the infrastructure, whereas second-clagghard-class users pag, andpg
respectively. There ar@,, ¢, and@, users in first, second and third class. Compaveasht-
form price §. in Graph 2), the revenue of the railway's ownearéases by B + | and the

deadweight loss decreases by B + C. Consequehdy,;public utility” of the infrastructure

increases with regard to uniform prite.

28 The railway companies in France during the ningtteeentury practiced strong price discriminatisar more
details, see Caron (1997, pp. 386-9) and Numa (2088 117-9).

2% Dupuit advised the operator to charge higher milgaptive consumers.

30 The result is ambiguous for the relative utilifyomnsumers. In our example, price discriminatiati @anly
decrease the relative utility of consumersis larger thart.
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Graph 2 : Comparison of deadweight loss between uniform price () and third class price discrimination

(py, 1, pa for the consumers of the first, second and third class)

As price discrimination increases the owner’s rexgithe private company, as well as
the government, should prefer it to uniform pricais suggests that, for Dupuit, State man-
agement is equivalent to private monopoly with rdga “public utility” in the situation of
price discrimination. Nevertheless, he seemedédfepgovernment management, arguing that
civil servants are more efficient than “privatevseits” in the case of no intermodal competi-

tion and no intramodal competition.

[11.1.2. Civil servants are more efficient than ‘fpate servants”
According to Dupuit, the State is more organiZzetian a private company because
civil servants are more efficient than workers iprevate monopoly, who can also be referred

to as “private servants”. For instance, he clairnmed:

“economists’ arguments to refuse State managenfdaiieamajority of industries cannot be applied to
the railroad industry. When a producer... earns aewagresponding to his product quality and quanti-

ty, he provides good work and produces as mucloasilge, whereas he works... as little as possible

31 He considered that the only advantage of a pricatepany over State ownership relates to the chaofice
route, because political considerations have naahpn companies’ choice (1863a, p. 482).
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when, as a civil servant, he earns a fixed salarythé railroad industry, all workers earn fixed wag
and they are not interested in the welfare of tagany any more than civil servants are of the avelf

of the State” (1863a, p. 482).

And he added that “the workers of a company... aaa of civil servant; from the length-
man who straightens the tracks to the director manages the operations, the only incentive
to stimulate their natural laziness is their coasce” (1853, p. 448). Dupuit invoked two ar-
guments to support his position: i) the State’saargation against the laziness of civil serv-

ants, and ii) civil servants’ desire to serve theiaty:

“Society has taken special and numerous precausigamst the indifference, laziness and lack afgnt
rity of civil servants. Although less powerful thgersonal interest, considerations resulting from t
honor of serving the State are motives which havengpact which cannot be overlookedbifl., p.

449).

Moreover, unlike the workers of a private compatg work of civil servants is better con-
trolled by the press and citizens: “public opinimmd the press have some control over civil
servants which does not exist for the workers ahjganies because the latter are seen as pri-
vate producers criticism of whom would seem to lamderous” (1863a, p. 482; see also

1862a, p. 586).

Thus, government management of a natural monopatyare efficient with regard to
“public utility” than a private monopoly for railwalines when there is no intermodal compe-
tition and no intramodal competition. The situatiendifferent when there is competition

from roads, ship canals or other railway lines.
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[1l.2. Private monopoly is superior to State managat in case of intermodal
competition and/or intramodal competition
In his letter reproduced in thiurnal des Economisteédolphe Blaise (1862) criti-

cized Dupuit, arguing that railroad concessionasgnpanies do not set prices equal to the
maximum legal fare. In fact, for Dupuit, this islprue for railway tracks transporting non-
perishable goods because in that case there iodial competition and/or intramodal com-
petition. In the case of non-perishable freighg dhoice of transportation is determined by
the costs of transportation: as speed is no lorglevant, a railway track loses its advantage
over roads, canals and other railway lines. Intefahcompetition and/or intramodal competi-
tion puts pressure on the railway line’s owner ¢k their prices down: “If railway compa-
nies set their prices, in certain circumstancevio¢he legal price for merchandise, this is
solely the result of competition from other mearistransport” (1862b, p. 595). In other
words, there is no point in the railway track owrsetting a high price because freight
transport is intermodal (Ekelund & Hébert 20036p0): high tolls lead merchants to use ei-
ther other means of transport or other railwayksatciowever, Dupuit criticizes Blaise’s as-
sertion that this would show that company interestsicide with consumer interests: the
railway line’s owner always sets his price to maxerhis revenues.
Thus, the owner of a railway track in which thesentermodal competition and/or intramodal
competition will set his prices below the maximuegal price. This will lead him to set dif-
ferent prices according to the freight transpoerd the degree of competition. Consequently,
railway tracks are in the situation of collectivelustries because they can go bankrupt (see

section 11-3). As a result, government interventi®mot required.

In brief, the State should operate railway lineshe case of no intermodal competi-

tion and no intramodal competition (passengerspaighable freight), whereas its interven-
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tion is not required for railway tracks where theseompetition from either other means of
transportation or other railway lines. While Duptatkled the issue of mixed railway tracks
(transport of passengers and freight) from the tpafiview of taxation, he did not discuss the
most efficient way to manage them. NeverthelesSyaes de communication” he concludes
that every “transport means that is a monopoly rbasbperated by the State; every transport
means that is accessible to competition must beatgee by private industry” (1853a, p.

452)32

IV.  CONCLUSION

Beyond the richness of Dupuit’s thought, his positon the railroads of the nineteenth
century echoes contemporary debates over the inttiath of competition in the European
railway system. Most of these debates lead to fagaithe separation of the railway infra-
structure operator from the railway companies; timsl is particularly salient if we consider
the position of the European Commission (EC, Divec®1/440). However, empirical studies
are ambiguous on the results of vertical separatiasrder to boost competition on the rail-
roads and increase rail transport’s market shareoagpared to cars and airplanes. For in-
stance, some studies (Pedro Cantos et al. 201@oGtuiebel et al. 2010) reach the conclu-
sion that the effect of vertical separation on €astEurope is positive. But many others per-
ceive either the absence of correlation betweeticaérseparation and costs (Cantos & al.
2012; Heinke Wetzel 2008), or a negative corretaf@hristian Growitsch & Heike Wetzel

2009; Anne Jensen & Petra Stelling 2087).

32 Numa criticizes Ekelund & Hébert's translationtbis sentence iSecret origins of modern microeconomics
(1999, p. 324). In their response to Numa, thel 22@laim that “Numa’s complaint about our mistiatisn is
less central to Dupuit’s ‘ultimate position’ thae thinks, but for the record, Numa translated Dupairect-
ly...”. So | appeal to Numa's translation.

33 For a survey on the empirical studies regardiregdffects of vertical separation in the railwaytsgcsee
Fumitoshi Mizutani & Shuiji Uranishi (2012) and vde Velde (2012).
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Perhaps one lesson could be drawn from Dupuitetlseno “one-size-fits-all” solution for all
rail transport systems in Europe. This is in linghwhe position of Guido Friebel et al. (2007)
and Russell Pittman (2005): for instance, the datk@ms that the model [vertical separation]
has not always worked out as well in practice dsag on the blackboard. In recent years it has
become apparent that the model is more likely teumeessful in some sectors than in others, and

in some countries at some times than in other ciasnt other times” (Pittman 2005, p. 181).

More generally, it is also interesting to note ttet issue of the railroads is representa-
tive of how Dupuit considered the function of gaweent in society. In line with the French
liberals of the nineteenth century, he argued thatoptimal solution is unlimited competi-
tion. However, unlike them, he considered thateStatiervention is necessary to increase the
welfare of the nation. This is typically the case property rights, for instance, where Dupuit
distinguished between land property and intelldcpuaperty rights. While property rights
over land should be individual, intellectual prageiights should be managed by the State:
his rationale consisted in stating again the sopéyi of unlimited competition, and then
stressing the special features of intellectual ergprights which lead him to defend State
intervention for intellectual works (pictures, baoletc.) and inventions. He offers two argu-
ments as to why individual appropriation of landetter than collective appropriation: first,
agricultural output is higher for the former tham the latter, since it stimulates self-interest;
second, individual propriety rights over land irases the intellectual satisfaction of the prop-
erty owner and his sense of responsibility (Dudi@élc, pp. 611-2). Thus, he considered
that, unlike land, intellectual works and invensodemonstrate the characteristics of what
modern economists refer to as public goods: thusie@ment intervention is required. In
Dupuit's opinion, the optimum solution would consiis passing works into the public do-

main, but there would be no incentive to create iandvate. Copyright and patents are nec-
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essary to give creators and innovators an incenthgewith the railroads, Dupuit distin-
guished between the case of literary and artistksrand inventions: the duration of copy-
rights should be lower than that of patents becausmtion is a cumulative process (1861b,
pp. 629-30). Moreover, Dupuit claimed that the ¢tioraof patents should depend on the sec-

tor and should vary according to time and spéud.( pp. 632-3).

Thus, according to Dupuit, it is impossible to asseequivocally that a sector should
be operated by the State. The scope of governmenvention should be determined accord-
ing to the criterion of “public utility”. The ecomaist has to look at the conditions of society,
which means that the solution depends on the tdogical, social and economic conditions

of society and on the characteristics of the goods.
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