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Una Version Alternativa del
Marginalismo Energético

Alberfo Méndez Arocha*

_/

to marginal en América Latina

como criterio para el estableci-
miento de los precios de algunos ser-
vicios ptiblicos, especialmente elec-
tricidad y agua, se ha venido utili-
zando en los ltimos tiempos. Des-
pués de varias décadas de experien-
cias corresponde ahora una evalua-
ci6n e interpretacion de esta teoria.

i. a utilizacién de la teorfa del cos-

~ Se presenta aqui una critica
de su aplicacidn, en el siguiente or-
den: primero una historia de la teoria
y luego un planteamiento critico.

RESUMEN EJECUTIVO

Se trata de un relato de los
origenes de las ideas econdmicas
asociadas al establecimiento de la
teorfa de los precios de venta de los
servicios piiblicos no al costo pro-
medio bajo una determinada rentabi-
lidad, sino a lo que costard la pro-
duccién de las nuevas unidades fa-
bricadas en los préximos afios.

Aparte de la descripcién his-
térica de la teorfa del costo marginal,
cuyo auge reciente el autor asocia al
surgimiento del neecliberalismo por
los afios setenta, el Capitulo 2 se re-

fiere a un andlisis critico, donde se
adopta la conveniencia de dicha teo-
ria pero no dentro del esquema cla-
sico del “Optimo de Pareto”. Allf se
auspiciarian precios en condiciones
de produccién y consumo “que me-
jorarfan la distribucién de los recur-
sos producidos y consumidos en una
determinada economfa™— lo que se
rechaza bajo el argumento que el
modelo de competencia perfecta no
puede servir de base para una teoria
realista de tarifas piblicas. En su lu-
gar se propone vincular las reco-
mendaciones de planificacién (“al-
ternativas de costo minimo™) con las
politicas tarifarias (equivalentes al
costo marginal) de modoe a garanti-
zar ¢l consumo de los servicios de
menor costo.

Desde esta perspectiva el
marginalismo es un sistema de pre-
cios que relativamente se correspon-
de con los mecanismos de optimiza-
cién tradicionales de la planifica-
cién para el uso minimo de los re-
cursos en su mejor combinacion de
capital, mano de obra y fuerzas te-
liricas. Bajo la concepcién de “de-
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sembolsos hacia adelante” — sin to-
mar en cuenta los gastos muertos, las
decisiones ya tomadas: lo dnico que
importa es gastar lo menos posible
de aquf en adelante. Y es en esta
version (o acepcién) que el autor
acoge el marginalismo. Aunque con
algunas limitaciones pricticas, que
s¢ exponen en el texto.

Se recomienda finalmente ¢l
uso de esta “acepeién purista” que fi-
Jjalos precios al costo que usa menos
recursos, para que el consumidor pre-
fiera este servicio ante Otros en com-
petencia, y al final la sociedad dispen-
da menos aunqgue la rentabilidad de
las empresas no sea la médxima.

Si los precios deciden la es-
tructura del costo y los montos de los
consumos, enfonces, si al evaluarse
los proyectos se selecciona aquella
combinacion de recursos gue consu-
me la futura cantidad minima, y po-
nemos de una vez los precios (que se
derivan) y que aseguren que se con-
suman dichos recursos (que son los
mas baratos, iguales a los margina-
les) y no otros, la sociedad estard ha-
ciendo uso de la menor cantidad de
rescursos para producir un  determi-
nado servicio...

1. HISTORIA DE LA TEORIA

LEn qué consiste vender al costo
marginal?

Consiste en vender toda la
produccién de un sistema industrial
{constituido por plantas viejas y
nuevas), solamente al costo de pro-
duccidn de las plantas mas nuevas,
de las plantas que se van a adquirir.
En consecuencia, si los nuevos cos-

tos son muy caros, 0 muy baratos,
A

respecto a los viejos, la recuperacion
de las inversiones se lograré con am-
plio margen en el primer caso,
mientras que en el ségundo es pro-
bable que los resultados produzcan
pérdidas...Y se esgrime umna razdn
que se verd luego.!

¢ Porgue vender al costo, primero
que todo?

En los servicios piblicos, y en
los precios de las cosas que se venden,
conviene venderlos a lo que cuestan.
De esta manera se consumen los ma-
teriales que se usaron en la produc-
cién de acuerdo con lo que valen, y no
hay el desperdicio, que ocurriria 8i se
vende barato algo que cuesta muy ca-
ro producirlo y el precio no lo refleja.
Cuando algiin recurso se vuelve muy
escaso, pero en general en todos los
casos, convendria venderlo a su cos-
to, para reflejar dicha escasez, y que
la gente escoja si lo adquiere o no.

Ademas hay que vender al
costo de cada producto y servicio en
cada regidn, para la localizacion de
los grandes consumidores. Asf se evi-
tan iransportes innecesarios de dichos
servicios, para la economia nacional.

Claro, si ademas se logra un
consumo parejo durante todo el dia,
la utilizacién de la capacidad serd
elevada no sélo en la regidn sino en
el tiempo.

A diferencia, cuando se rega-
la un servicio, ¢l agua, el transporte,
o la electricidad, la gente no lo apre-
cia, sobreviene el despilfarro.

¢ Porqué vender al costo marginal?

Aceptada la venta al costo,
después se ha introducido un refina-

miento en la politica de precios. Lo
mejor, dijeron algunos, no es vender
al costo promedio, sino vender todo
a lo que va a costar el nuevo produc-
to, al costo marginal.

La explicacidn aqui reside en
que, dicen sus seguidores, en el mo-
delo de la competencia perfecta, que
es cuando el bienestar es mudximo
para todos, cuando los intercambios
permitan la satisfaccién mayor para
todos, el precio es igual al costo
marginal. Y se aspira que, si se ven-
de al costo marginal, la economia se
mover4 hacia ese 6ptimo.

Siende una medida del bie-
nestar para un consumidor la satis-
faccidn neta que recibe, entre lo que
estd dispuesto a pagar y lo que real-
mente paga (“el excedente”), y, para
el productor, cuando produce lo mis-
mo gastando lo menos por la mejor
combinacion de los factores usados
en dicha produccion. Estamos enton-
ces en presencia de la “asignacion
dptima” tan apreciada.

Aqui debemos precisar dos
asuntos: uno, que este planteamiento
no es de ahora; es una teorfa que lle-
va mas de un siglo de enunciada.
Das, gque no estamos de acuerdo con
esta interpretacién; nosotros pensa-
mos que no es valedera, y planteare-
mos aqui otra, que es una perspecti-
va que pensamos también valida, fa
cual divulgamos para su discusidn.
El nacimiento del liberalismo
clasico: los fisideratas

Se podria decir que el libera-
lismo surgié como una reaccién
frente el absolutismo, y que el abso-
lutismo fue una expresién del “pre-
dominio estatal” que resulté del po-
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der de las naciones europeas poste-
riormente al enriquecimiento deriva-
do del descubrimiento de América, a
su vez producto de los adelantos tec-
noldgicos de los finales de la Edad
Media, especialmente en materia na-
val. La prefiez total fue el momento
del Renacimiento: el 1500 ofrecid
Descubrimiento, Reforma Religiosa,
la Imprenta... jtremenda encrucijada
de 1a humanidad!

La Escuela Liberal se formé
en la segunda mitad del siglo XVIII
en Francia, eimpezando con los fisio-
cratas, que han sido los fundadores
de la ciencia economica. La historia
de Ias ideas politicas del siglo XIX
estd dominada por la difusién del li-
beralismo: el progreso técnico, el
bienestar. Excepto el liberalismo in-
glés que “fue mas inglés que bur-
gués y termind en un imperio”.

En el liberalismo clésico, se-
gin los libros de texto, “Los indivi-
duos dejados libres realizan natural-
mente el orden econdémico mejor, y
el papel del Estado debe ser mini-

73

mo .

El jefe de 1a escuela fisiGerata
fue el Dr. Quesnay?2, médico de Luis
XV, quien publicé su famoso Ta-
bleau économique (1758) y a su la-
do merece nombrarse el ministro
Turgot, ademds del marqués de Mi-
rabeau, y Dupont de Nemours [de
Turgot, el hombre que arreglé Limo-
ges, hablaremos mds abajo].

Liberalismo y tarificacién

Para la ingenierfa tarifaria es-
ta historia nos toca en dos aspectos:
en cuanto a la aplicacién (y desarro-
llo o justificacién) de la teoria del
costo marginal en servicios piblicos

de electricidad, gas, agua y teléfo-
nos, ¢ indirectamente de los peajes
de autopistas, en cananto se considere
que el peaje se calcula al costo mar-
ginal; y respecto de la promocidn de
la libre competencia, y la elimina-
cién consecuente del monopolio y
de la intervencidn del Estado en los
negocios (excepto en regulacion y
control),

En la historia econémica co-
rresponde recorrer desde los co-
mienzos la aplicacion de los peajes
y otros conceptos tarifarios, toman-
do como ejemplo Francia, con el si-
guiente itinerario:

¢ desde los albores del liberalismo
(1775), con los primeros esfuer-
zos de Turgot por eliminar los
peajes;

* siguiendo por los planteamientos
de Dupuit sobre la utilidad de las
obras piiblicas y las tarifas
(1848); la “utilidad perdida™;

* ¢l establecimiento del margina-
lismo por Walras y Pareto, 1874;

» resucitado por Hotelling para los
puentes, 1938;

 aplicado por Electricité de Fran-
ce después de la Segunda Guerra
Mundial, 1946;

» auspiciado por los organismos
internacionales BIRF/BID con la
crisis petrolera, principalmente
para las tarifas eléctricas, 1973.

El liberalismo y los peajes de las
carreteras: el caso de Francia

Con ia historia de Francia po- .

demos repasar la historia del libera-
lismo y los peajes, que interesa a
nuestro trabajo de tarificacién de
servicios piblicos.

Al eomienzo todo el munde pagaba

“Desde el siglo X, una orden
militar y religiosa, filial de Ia orden
de los Templarios, se estableci bajo
el titulo de Hermanos del Puente pa-
T4 construir puentes y proteger, ar-
mas en mano, los convoyes de co-
mercio, que a menudo eran atacados
en los caminos de tierra y agua...”

Mas adelante se pagé a
Miguel Angel, después de mucho
pedir, por sus servicios en la Basili-
ca de San Pedro, con los peajes que
percibirfa, de por vida, en un paso
sobre el rfo Po. No podré quejarse,
dirdn los incrédulos, que a otros con-
tratistas de la Iglesia les pagaban con
indulgencias, con lo que se financié
mnds de una construceién, lo que mo-
tivé parte las 95 Tesis de Lutero,
contra la sodomia y el nepotismo,
entre ofros agravios. Es ldgico: as{
tenfan que salir iglesias barrocas de
los constructores italianos y de los
contratistas protestantes alemanes
catedrales géticas. Es la ley (divina).

Se supone que Miguel Angel
aplicaria una tarifa regulada, para
evitar abusos. Recordemos que el
peaje de rfos fue ef origen de la re-
gulacién de los servicios ptiblicos en
Inglaterra en tiempos del rey Jaime,
segiin el juez principal, Lord Chief
Justice Hale:

..o man may set up a com-
mon ferry for all passengers-
.without a Charter from the
King. He may make a ferry of
his own use or the use of his fa-
mily , but not for the common
use of all the King’s subjects pas-
sing that way; because it doth in
consequence tend to a common
charge, and is become a thing of

Revista Energética + 19

Organi zaci 6n Lati noaneri cana de Eneraqi a



public interest and use... [Fuente:
AGA Rate Committee citado por
AM.A., Economia Eléctrica,
1970.

Respecto a Francia empece-
mos por Francisco I (1515-1547),
quien de sus guerras italianas se tra-
jo nada menos que a Leonardo da
Vinci, il Primatice, para el disefio de
tantas obras célebres como Fontaine-
bleau, Chambord, el pabellén de las
Tullerfas (“tejerfas™).

Da Vinci se llamaba a si mis-
mo ingeniero, aparentemente Con-
sultor, segiin s¢ deriva de su “Carta
de Presentacién a Ludovico Sforza”,
el jefe de Mildn, 1483, de sobrenom-
bre Il Moro:

1./ Tengo un proceso de cons-
truccion de puentes muy livianos
y de fécil transporte, por medio
de los cuales se logra la persecu-
cién del enemigo; 2./ en caso de
asedio realizo drenajes y conoz-
co la construccidn de escaleras y
aparatos similares; 3./ si por ra-
zones de altura o fuerza no es po-
sible bombardear una posicién
hostil, tengo los medios de des-
truccidn por minas siempre que
las fundaciones no sean de roca;
4./ conozco como fabricar cafio-
nes livianos capaces de arrojar
materias inflamables, cuyo humo
causaria terror, destruccidon y
confusion en las filas enemigas.
5./ por medio de tdneles subterrd-
neos secretos y tortuosos, exca-
vados sin ruido, soy capaz de
crear pasos a sitios inaccesibles,
incluso por debajo de rios; 6./soy
capaz de constriir vagones segu-
ros y cubiertos para el transporte
de armas hasta las filas enemi-
gas...7./ puedo hacer cafiones y

méquinas de fuego...si el uso de
cafiones no es prictico los puedo
reemplazar por catapultas...y, si
¢l combate es en el mar, tengo las
mas numerosas y potentes ma-
quinas tanto para el ataque como
para la defensa.

Y en tiempos de paz creo que
puedo competir con cualquiera
en arquitectura y en la construc-
cién de tanto monumentos pabli-
cos como privados, y en ]a cons-
trucidn de canales. Soy capaz de
hacer estatuas en marmol, bronice
y arcilla; en pintura, lo puedo ha-
cer tan bien como cualguier
otro... [modestia aparte, N. del
A..] [Véase De Camps: The An-
cient Engineers; citado por
AM.A., Historia de la Ingenie-
ria Caracas, Ms.].

Estuvo empleado con Ludo-
vico por muchos afios y posterior-
mente lo empled en Florencia, a la
caida de Mildn en 1498, César Bor-
gia [segiin algunos el modelo para Ef
Principe de Magquiavelo], hijo de
Rodrigo Borgia (oficialmente cono-
cido como el papa Alejandro VI)
hermano de Lucrezia Borgia, a su
vez ex de Giovanni Sforza [Ludovi-
co II Moro casdse con Beatrice
d’Este, y el tercer matrimonio de
Lucrezia fue con Alfonso d’Este].
Dios los crfa y ellos se juntan.

“Para reparar el déficit del Teso-
ro, agotado por los gastos de la
guerra, Francisco I hizo reapare-
cer en Francia el fiscalismo mds
famentable, vy vendid en profu-
sidn oficinas creadas por la nece-
sidad del dinero. Se vio entonces
las funciones de ingeniero con-
vertidas en oficinas venales, en
propiedades de familia.

En ¢l propio Paris, las obras de
mantenimiento de las rutas de la
Generalidad estaban administra-
das, hasta 1750, por un monje de
Pontoise, cuya rica abadia era
propietaria de la oficina del inge--
niero de puentes y caminos de di-
cha Generalidad. Este monje,
desde el fondo de su celda, admi-
nistraba el descuento de Ilas
obras, dice un escribano de la
época, segiin los dudosos certifi-
cados de recepeidn, entregados
por los curas de campifia3.”

Enrique IV y el Ministro Sully (~
1600}

El reino de Henri IV es una
época destacada en la historia de las
obras piblicas de Francia, en mucho
por el espirita de organizacion que le
supo imprimir su ministro Sully. Co-
menz6 los trabajos del canal de
Briare, para comunicar al Sena conel
Loira y asegurar el aprovisionamien-
to de Paris, dentro del gran proyecto
de unir el Mediterrdneo con el Océa-
no Atldntico. A la muerte del rey, el
duque de Sully le renuncié a la Re-
gente, Marfa de Médicis, siguiendo
siempre muy protestante y muy ase-
sor de los hugonotes.

Richelieu y la abolicion de los
peajes (~ 1630)

Richelieu, bajo [es un decir]
Luis XIII, terminé el canal de Bria-
re, con un arreglo de peaje con los
inversionistas. “Pero este estadista
asestd los tdltimos golpes a la poten-
cia feudal para asegurar el poder
real, haciendo esfuerzos por eliminar
los peajes establecidos sobre los ca-
minos principales y sobre los rfos en
beneficio de los sefiores locales, y
para obligarlos a realizar los gastos
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de mantenimiento que exigian las
carreteras” (Cottelle; idem).

Luls XIV/ Vauban : revisién de los
peajes abusivos (~1680)

Colbert, con Luis XIV, conti-
nué con el espiritu de eliminar los
peajes regionales abusivos, estable-
ciendo un vasto sistema nacional de
caminos. Después estaba Vauban, el
famoso ministro de las fortificacio-
nes [y de la racionalizacién de las li-
citaciones de obras]. El Ing. Sebas-
tien Le Prestre de Vauban {1633-
1707), ingeniero militar convertido
en Mariscal de Francia, propone una
reforma fiscal en el dime royale (el
diezmo real) , escrito en 1698 y pu-
blicado en 17074 . “Mais plus qu’un
philanthrope, ¢’est un technicien
amateur de statistiques, soucieux
d’efficacité et de ce qu’on appelle
aujourd’hui la productivité” [mis
que un filintropo, es un técnico ama-
teur de estadisticas, pendiente de la
eficacia y de eso que se llama hoy la
productividad]. Es conocida su carta
al ministro Louvois, que nos publi-
¢6 CAVECON con la alerta: Minis-
tro: jCaidado con los pillos con
quien contrata!

Pero el “Rey Sol” se “aban-
dona por un gusto exagerado por las
habitaciones de lujo y las decoracio-
nes monumentales .

Después, al comienzo de la
caida del absolutismo, con los janse-
nitas (recordemos a Pascal), las difi-
cultades de la monarqufa francesa
debieron enfrentar la oposicién pro-
testante y la aristocrética (Saint-Si-
mon, Fénelon y Vauban).

Louis XV/
(~1715)

Fleury/ Orleans

A comienzos del reinado de
Luis XV, y bajo la Regencia (de Cat-
herine de Médicis), la “Escuela Eco-
nomista” se coloca en primera linea,
¥ en sus perspectivas sobre el bien
plblico son adelantadas las mejoras
de las vias terrestres y de navega-
cién, especialmente de fos canales.

En 1750 el Cardenal de
Fleury [jademds un buen Beaujo-
lais!] establece en Parfs las escuelas
de Ingenieros de Minas y de Puentes
y Caminos, que organizan definitiva-
mente la profesién.

Luis XVI /Turgot: Abolicion De La
‘Corvee’ (1775)

“Afiliado a la escuela de los
economistas, el ministro Turgot pre-
paraba la abolicién de la corvée [pa-
go forzado para la reparacion de las
carreteras]; pero nunca pensé con
sustituirla por barreras o peajes en
los caminos. Su amigo, el sefior de
Trudaine, intendente de puentes y
caminos, acepta la divisa de dejar-
hacer dejar-pasar, y fie enemigo del
sistema de los peajes; “precedente
bien funesto en el destino de las
obras pdblicas en Francia” [por el
problema que causé para el mante-
nimiento de las obras focales).

Pero no por la implantacién
de peajes nulos gracias a Ia aplica-
cién de teorfas marginalistas, que
nosotros sepamos, sino por dejar la
libertad del comercio (la circulacidn)
sin traba alguna.

Turgot, un amigo de la Ilumi-
nacién y discipulo de los fisideratas,
escribi0 Reflexiones sobre la funcicn

y distribucién de la riqueza en 1766,
ademds de articulos en la Enciclope-
dia de Diderot y otros trabajos libe-
rales. Contralor General de las
Finanzas de Luis XVI, sus atrevidas
reformas casi tumban al gobierno.

Liberalizo el comercio inter-
no de trigo en 1775 y seguidamente
impuso la sustitucién del pago de la
corvée por un impuesto sobre los te-
rratenientes. “La oposicién del clero
y nobleza privilegiados y del Parla-
mento de Parfs provocaron el colap-
so del proyecto y la propia renuncia
de Turgot.”

Este recuento de los peajes
por los caminos de Francia termina
asi: al final del reinado de Luis XVI,
supresion de la corvée, “quebrando
la dltima cadena de la esclavitud del
pueblo por el feudalismo” , y luego
la suspension declarada por la
Asamblea Constituyente (Revolu-
cién Francesa) en marzo de 1790, de
todos los peajes establecidos sobre
rfos y riachuelos. Un “neoliberalis-
mo revolucionario”, por pura coin-
cidencia.

Asf llegamos hasta las inves-
tigaciones de Dupuit de 1848, que
tratan sobre la teorfa de la utilidad,
que tampoco es marginalista, y los
criterios de Ja escuela matemdtica de
1874, que si lo es, lo que veremos
mds adelante.

Aqui ya conviene situarnos
en el contexto eléctrico, con el si-
guiente relato.

El marginalismo eléctrico: La pe-
quena historia de James Nelson

James Nelson publicé en
1964 (1) un notable librito, Marginal
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Cost Pricing in Practice, con una
coleccidn de los textos cldsicos del
grupo inicial de EDEF: Massé, Boi-
teux, Gabriel Dessus, y un importan-
te andlisis introductorio. Su investi-
gacién fue financiada en 1958-59
por la Brookings Institution (una
craneoteca de las mds prestigiosas
de Washington) y la Fundacidn
Rockefeller. No hemos vuelto a oir
hablar de Nelson, pero su recuento y
coleccion de trabajos del marginalis-
mo es muy bneno, al cual remitimos
al lector.

Nelson no ubica al margina-
lismo dentro del contexto neoliberal,
como pretendemos nosotros. Sin
embargo, este contexto amplio es el
apropiado, pensamos. [Y todavia
mds amplio, no solo en el dmbito de
los precios de los servicios piblicos,
sino en la fijacién de los precios de
la “competencia” nacional e interna-
cional y de las barreras aduaneras vi-
sibles o invisibles interpuestas].

El refato de Nelson, en una
prosa muy agradable, atribuye el
desconocimiento del trabajo margi-
nalista por parte de los economistas
anglosajones, al propio desconoci-
miento que tuvieron de la obra del
Ing. Jules Dupuit, el pionero de la
Ingenieria Econdmica, y para mu-
chos el pionero del marginalismo.
Recuerda Nelson que: Las noticias
todavia no viajan rdpido entre los
economistas. El retardo es especial-
mente probable si las buenas noticias
resulta que primero aparecen en una
revista de ingenieros de autopistas;
y el retraso es més posible todavia,
en cuanto se refiere a economistas
de habla inglesa, si la revista resulta
ser los Annales des Ponts et Chaus-
sées.”

“En consecuencia la contribu-
cion de Jules Dupuit a la teorfa y
prictica de la formacidn de los pre-
cios en los servicios ptiblicos ha te-
nido un impacto indubitablemente
retardado en 1a Gran Bretafia y los
Estados Unidos.”

Hotelling desenterrador de Dupuit

Cinco de los trabajos de Du-
puit aparecieron en 1933, 88 afios
después de publicados en los Anna-
les. “Pero el lector ocasional estarfa
poco atraido por el titulo (De {"utili-
t¢ et de sa mesure) o por el lugar de
si publicacién (Turfn). Estar{a atraf-
do por el distinguido nombre de Lui-
gi Einaudi en el prefacio, solo para
descubrir que era sorprendentemen-
te breve y, menos sorprendente, en
italiano...

Dupuit era conocido favora-
blemente por sus contempordneos,
muchos de los pioneros y precurso-
res de la teorfa moderna del precio y
el valor [ver sus diatribas mis aba-
jol, pero sus puntos de vista solo sa-
lieron a la luz publica— luz algo
conflictiva~—con la publicacién del
articulo de Hotelling en 1938 en
Econometrica, “The General Welfa-
re in Relation to Problems of Taxa-
tion and of Railway and Utility Ra-

L3

fes”,

Hotelling publicé un trabajo
“provocador” argumentando que los
puentes de Nueva York eran estruc-
turas ineficientes (al cobrar peajes).

Fuentes basicas de Jules Dupuit

El texto basico de Dupuit se
titula, en la edicién original, De la
mesure de ['utilité des travaux pu-
blics [De la medida de la utilidad de

las obras publicas] y en una nota al
pie de la primera pagina Dupuit es-
cribi6: “Este articulo estd tomado de
una obra titulada Economie politi-
que appliquée aux travaux publics
que el avtor se propone publicar pro-
ximamente...” [Nunca se publicg].

Luego viene en 1849 el traba-
Jjo sobre Peajes titulado De !'influen-
ce des péages sur lutilité des voies
de communication; seguido por
Traité théorique et pratique de la -
conduite et de la distribution des
eaux, aparecido en 1865 casa de Du-
nod, en Parfs.

Todos estos trabajos fueron
reunidos y editados en 1933 por
Einaudi {(editor de La Riforma So-
ciale, de Turin), con comentarios de
De Bernardi.5

Dupuit y la teoria del valor

A nuestro juicio Jules Dupuit
fue, por cierto, el pionero de la Inge-
nierfa Econdmica, y de 1a teorfa del
valor. Como reconocié Jevons en
carta a Walras (1877) : “...resulta im-
posible no admitir que Dupuit tenfa
una profundisima comprension del
problema y que se habia anticipado
en todo cuanto toca a la idea funda-
mental de la utilidad...”

Fue justamente Pantaleoni
quien reconocid en Dupuit su contri-
bucidn a la teorfa de la utilidad.

Dice De Bernardi:

Il massimo onore reso da Maffeo
Pantaleoni a quelli che egli repu-
tava economisti degni di figura-
re nella sua ideale storia delle
dottrine economiche fu di intito-
lare al loro nome qualcuno dei
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“teoremi” da lui esposti nei
Principii. Ed al Dupuit egli inti-
tola il teorema della rendita del
consumatore, secondo il quale
“ciascun compratore ha aumen-
tato mediante lo scambio la utili-
td totale di cui egli dispone, in
una misura che si ottiene, sot-
traendo dalla somma dei prezzi,
che egli sarebbe stato disposto a
pagare per ogni singola dose de-
lla quantitd da lui acquistata, if
prezzo dell’ultima dose, multipli-
cato per il numero delle dosi ac-
quistate” { Principii, 186)6.

Esto es, en cuanto a la com-
prensién y definicién del excedente
del consumidor; como lo reconocid
en toda justicia Pantaleoni, Dupuit
fue un pionero. El ¢jemplo del puen-
te es muy ilustrativo, y el concepto
de “utilidad perdida” (que mds nunca
s¢ ha vuelto a usar) lo demuestran.

Dupuit y ef marginalismo

Sin embargo la creencia de
Nelson es generalizada. Igual lo re-
coge Nath: “Por tanto Dupuit fue el
primer hombre en en recomendar
precios al costo marginal” (A reap-
praisal of welfare economics, Lon-
dres, 1969); o Munasinghe: “los ori-
genes de la teorfa tarifaria del costo
marginal se remontan lejos hasta los
.esfuerzos pioneros de Dupuit prime-
ro y luego de Hotelling...”

Nosotros no compartimos es-
ta posicién. Veamos.

Dupuit, al final de su trabajo
sobre peajes dice (pdgs. 161-162)
“La utilidad de una via de comuni-
cacion, y en general de un producto
cualquiera, es la mayor posible
cuando el peaje o precio es nulo”.

Pero no se infiere que estd ha-
blando de costo marginal, no nece-
sariamente. Se refiere a nuestro jui-
cio a la utilidad mdxima para la co-
munidad, se refiere a que la “utili-
dad perdida” es cero, es minima. Lo
ejemplifica el caso del puente de
1848. Creo que Hotelling en esto se
ha confundido y Munasinghe ignal.

Sin embargo, afiade Dobb:
“En el caso del puente de Dupait, se
supone por lo general (aun cuando
sea solo en aras de la simplicidad)
que el costo de su uso sea cero...” Si,
el costo de su uso es cero, pero, re-
petimos, Dupuit nunca habla del
coste marginal como criterio de ta-
rificacion, de pegje.

Ademids, en el puente con
peaje cero el bienestar del usuario es
mdximo y el del inversionista mini-
mo. La suma es siempre la misma,
lo que hace es repartirse. Segun la
teoria marginalista, la renta serfa
maxima para ambos cuando el pre-
cio sea igual al costo marginal, que
es el grifico de Hotelling (ver

grdfico I). Pero esto es otra cosa.

Hotelling dijo exactamente
que “actualizando en forma revisada
un argumento debido esencialmente
al ingeniero Jules Dupuit, al efecto
que el dptimo bienestar corresponde
@ la venta de todas las cosas al cos-
to marginal.”

Que yo se sepa esta vaina
nunca la dijo Dopuit. Después, la
venta al costo marginal como 6pti-
mo es asunto de los marginalistas si-
guiendo a Reder, a la gente del opti-
mo de bienestar en condiciones de
equilibrio. Lo que no entendemos es
que el hecho “que los economistas
anglo-sajones no hayan lefdo a Du-

puit ha retrasado su acceso al ejerci-
cio del marginalismo”, justamente
porque a nuestro juicio Dupuit no se
metio en ese asunto, no en sentido
estricto.

Creo que lo que pasa es que
Dupuit dijo que cuando el peaje es
nulo, en el ejemplo del puente, la
utilidad piblica (el 6ptimo bienestar)
era méximo, la “utilidad perdida”(un
término y concepto hoy extraiiamen-
te abandonados), mas Ia utilidad del
receptor del peaje y de los peatones
(excedente del consumidor) era ma-
xima. Ver grifico. El cuadro 1 trata
de esclarecer el concepto. Notemos
ademds el método de célculo de la
“utilidad” del consumidor.

El asunto es distinto en los
peajes de las autopistas. El liberalis-
mo rechaza los peajes, porque el
costo marginal es cero. En servicios
publicos (electricidad, teléfonos,
gas) el costo marginal no es cero, pe-
ro solo es viable su aplicacién cuan-
do conduce a rentabilidades admisi-
bles, obviamente....

Mientras tanto hablemos de
los economistas-ingenieros que de-
sarrollaron las teorias cuya aplica-
citn ahora cuestionamos.

Los “economistas-ingenieros”:
Wairas y Pareto. -

La teorfa del costo marginal
se presenta como una derivacién de
la teor{a del bienestar, dentro de la
escuela matemdtica liberal de Wal-
ras y Pareto, (“los economistas-inge-
nieros””), del equitibrio en competen-
cia perfecta.

La justificacion, en forma mi-
gurosa, del libre comercio y la libre
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de cada estrato de (a poblacion que usa ef pusnte, y este valor se lleva luege al inicia de la columna {5).

competencia, sobre la base que la si-
tuacidn resultante presentaria el méa-
ximo de utilidad para las partes com-
prometidas {productores y consumi-
dores), fue intentada por Leén Wal-
ras en 1874, y desarrollada por su

sucesor (en la cdtedra de Economia
Politica de Lausana), Vilfredo Pare-
to. Se trataba de algo que faltaba en
¢l caso del libre comercio, tal como
fue presentado por los economistas
cldsicos (Dobb; 1971, 13)

Vilfredo Pareto

Vilfredo Pareto nacié en
Paris ¢l 5 de julio de 1848, ambas
fechas famosas. Su padre italiano
se habfa refugiado en Francia por
sus ideas republicanas, y regresé a
Turin 16 afios después. Hace
secundaria con estudios cldsicos
(greco-latinos) y matemdticos. En
la Escuela Politécnica de Turin
iogra el doctorado en 1869 sobre
“el equilibrio de los cuerpos
s6lidos™.

Gaétan Pirou opina que Pa-
reto traspone a la economfa (y ala
sociologia) los principios del equi-
librio de la fisica y el uso de las
matemdticas’,

Después de su tesis Pareto
trabaja como Ingeniero de Ferro-
carriles y comienza a interesarse
en cuestiones précticas de econo-
mia...ITace una campana ardiente
contra el proteccionismo y el mili-
tarismo...Un encuentro, fortuito,
en un tren, con ¢l economista ita-
liano Pantaleoni le lleva a leer los
Principios de Economia Pura de
dicho autor.

De Pantaleoni el Ing. Pareto
regresa a Walras, que ya habfa lei-
do sin comprender su interés. De
la segunda lectura de Walras des-
cubre la teoria del equilibrio eco-
némico (tfransacciones ilimitadas
hasta que todos quedan satisfe-
chos, que es el famoso “Optimo
de Pareto”™), Walras le ofrece su
céitedra, aunque ya Pareto habia
decidido dedicarse a la ciencia pu-
ra.

Cuando Pareto es nombra-
do en la catedra de Lausana tenia
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45 aios. Luego las relaciones con
Walras se volvieron menos cordia-
les, porque sus temperamentos
eran muy diferentes, y aungue es-
taban de acuerdo en las grandes li-
neas de la economia pura, en ma-
teria de politica social sus concep-
ciones eran totalmente contra-
puestas. Respecto al fascismo, Pa-
reto manfuvo una actitud de “sim-
patfa e independencia” (Pirou,
434),

Leon Walras, “ingeniero fracasado”

Walras se prepard para la
Escuela Politécnica pero falld la
prucba, y después de estar en la
Escuela de Minas , donde adquirié
una buena cultura matemdtica y un
dominio del cilculo infitesimal,
dice en su autobiografia que la
abandond porque «no tenia ningin
gusto por la técnica del ingeniero»
Aunque dicen que esta experiencia
previa hace buenos economistas.

Pareto tenfa una fuerte cul-
tura clésica: lefa latin y griego a li-
bro abierto; de cultura matemadtica
muy crecida, cuenta Pantaleoni
que hasta una edad muy avanzada
le gustaba dedicarse a resolver
problemas de matemdticas por el
solo objeto de ejercitar su espiritu.
No leia alemdn, “lo que no es ini-
til de sefialar, porque tal ha podido
tener una cierta influencia en la
orientacion de su pensamienio y,
en todo caso, en las limitaciones
de su erudicion” dice Gaétan Pirou
(1946, 298).[Mejor no decimos na-
da, como referencia, sobre el nivel
de la educacion local actual. ]

Evaluacion econdmica y utilidad: la
controversia de Dupuit con J.B. Say

En nuestro estudio de 1982
Economia Energética: Electrici-
dad nos referimos a la controver-
sia entre Dupuit y Bordas y luego
con Navier [que seguia a Say,
quien ya habia muerto] en relacién
con la metodologia para cdlcular
los beneficios de un canal de nave-
gacidn, lo que justificaba su cons-
truccidn, respecto de los ahorros
para la colectividad logrados en
comparacién con los costos de
transporte por carretera.

Se advierte que la contro-
versia de Dupuit era especifica-
mente por la manera de medir fa
utilidad. Veamos el método de cél-
culo de Navier/Say:

Metodologia de Navier (si-

guiendo a Say):

+ pgastos de mantenimiento del
canal 45.000

* costo de transporte terrestre 1
F/ton/legua de camino

* costo de transporte por los ca-
nales (0,13 F/ton

» Ahorro por ton-legua = 0,87
francos.

“Segiin estos datos se puede
construir sin pérdida para el Es-
tado un canal “toda- direccién”
en la cual la cantidad de mer-
cancias transportadas sea igual
a:

45.000 F/0,87 F/ TON =
52.000 tons [Hoy se “llamarfa
de “punto muerto” a este valor]

Si el tonelaje es mayor el Esta-
do ganard anualmente una su-
ma igual al producto de 0,87

por el nimero de toneladas ex-
cedentarias a 52.000 tons...”

Dice Dupuit en su critica:
“El error de estos célculos, de otra
parte calcados de la férmula de
I.B. Say, es el de aplicar a todas las
toneladas transportadas por el ca-
nal una cifra de utilidad que no es
exacta sino para un pequefio ni-
mero de ellas. De modo que la uti-
lidad del canal se encuentra exage-
rada en una proporcién enorme. Se
Ilega asi a resultados completa-
mente falsos, que pueden tener las
mas graves consecuencias para la
fortuna piiblica...”

El fondo del asunto es el
método para el cdlculo de la utili-
dad, y el punto de Dupuit se basa
en la teorfa del excedente, concep-
to que compartimos. Navier y Say
se refieren al ahorro en términos
del mercado, que es un valor in-
completo del excedente.

Walras también tercié e¢n el
asunto: “...lo que tampoco vio Du-
puit es que este mismo sacrificio
pecuniario miximo depende tam-
bién de la cantidad de riqueza eva-
luada en efectivo que posea el con-
sumidor” [ce que Dupuit n'a pas
vu davantage c’est gue ce méme
sacrifice pécuniar’e maximum dé-
pend aussi de la quantité de ri-
chesse évaluée en numéraire que
posséde le consommateur...”’ | - 1o
que parece una velada alusién al
efecto de la elasticidad-ingreso?

Mas sobre evaluacion de proyectos
en els. XIX

Posteriormente fue Arthur
Mellen Wellington (1847-95)
quien cristalizd la técnica de ana-
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lisis econdmico entre alternativas,
inicialmente en problemas de fe-
rrocarriles. Wellington mantenia
que la ingenierfa puede definirse
como “the art of doing that well
with one dollar which any bungler
can do with two after a fashion™.
[Cf. Wellington, Arthur .Mellen.
The Economic Theory of Railway
Location, Wiley, New York 1887].

“En los dias de la expansién
de los ferrocarriles, el método del
valor actual, en la forma de anali-
sis de costo capitalizado, fue muy
favorecido porque las vidas de las
lineas de ferrocarril eran infinitas,
para todos los fines pricticos” {ci-
tado por Taylor, Ingenieria Econo-
mica;, 1970, 427).

Lo mismo reconocen Grant
& Ireson, que son los autores del
texto mis famoso de la evaleacién
econdmica de proyectos. Otro no-
table ha sido el ‘viejo” Boulding ,
de la Umiversidad de Colorado,
quien se entretenfa versificando, y
de él son aquellos que dicen, al se-
leccionar la “tasa de indiferencia”
de un proyecto:

Around the mysteries of finance
We must perform a ritual dance;
Because the long term interest rate,
Determines any project’s fate:
At one per cent the case is clear,
At three, some sneaking doubts
appear;

At four it draws its final breath,
While five per cent is certain

' death!

Mientras tantos ;qué pasaba
en otros pensadores por esta épo-
ca?

Saint-Simon y los positivistas

La historia de las ideas po-
liticas del siglo XTX estd dominada
por la difusién del liberalismo : el
progreso técnico, el bienestar. Pero
también es la época también de
Saint-Simon ¢h. 1830) y Comte,
“un positivismo impregnado de ro-
manticismo”.

“Saint-Simon grand écri-
vain, dice Stendhal. Grand écri-
vain, mais pauvre politique”.
Saint-Simon no es a decir verdad
socialista, pues no condena la pro-
piedad privada; suefia con un régi-
men industrial nuevo donde los
ociosos serian barridos, que no
comprenderfa sino gente compe-
tente: un socialismo de élite, de in-
teligencia.

Pero sus discipulos Augus-
tin Thierry, Auguste Comte, los
banqueros Olinde y Eugéne Rodri-
gues, Enfantin, Bazard, aumenta-
ron y extendieron las ideas de su
maestro llegando al colectivismo.
A sus ojos la propiedad individual
era injusta porque daba el derecho
de percibir un ingreso sin haberlo
trabajado: un privilegio que habia
que abolir como otros tantos. Co-
mo se conoce, los san-simonianos
fundaron una religién y la aventu-
ra termind en una especie de con-
vento en Ménilmontant.

Cientificos y tecnocriticos,
precursores del “gobierno de los
gerentes” y de los “mandarines”
que veremos surgir en Venezuela
desde mediados del siglo XIX.
Sansimoniano fue Ferdinand de
Lesseps, el constructor del Canal
de Suez con planos de Fournel y
¢! padre Enfantin, promotor a su

vez de los ferrocarriles franceses
(luego traté en Panama, donde un
mal disefio inicial de un canal a ni-
vel del mar y la malaria lo aca-
baron).

Venezuela era una modesta
colonia, Capitanfa General hasta
fines del XVIIL Sin recursos natu-
rales, sin comercio ni carreteras
(para carretas), solo senderos de
mulas. Tampoco peajes, obvia-
mente, aunque si derechos de alca-
bala, pero por otras razones. Solo
fue en 1830 cuando Pdez decretd
el estudio de la carretera de Occi-
dente (Caracas-Valencia), que
adopté finalmente la “pica de Caji-
gal” para el tramo Los Teques-La
Victoria, uno de los de topografia .
mds dificil. Recientemente las au-
toridades regionales han revivido
la importancia de los peajes loca-
les sin la atencidn debida al mante-
nimiento de las autopistas [; donde
estas Richelien?].

El neo-tiberalismo o “intervencio-
nismo liberal”: La Agenda Lipp-
mann.

Hoy quedan sus vigorosos
herederos, en parte porque la teorfa
es auspiciada (; liberalismo intere-
sado, laissez-nous-faire?) por los
pafses industrializados. El neoli-
beralismo se consolidé en 1938
con el “Coloquio Lippman” reuni-
do en Paris con la asistencia de
Mises y Hayek, entre otros, publi-
cando Good Society (en francés La
Cité libre).

Dicen ellos gue los princi-
pios del liberalismo permanecen
perfectamente vdlidos, excepto
que no han sido “nunca aplicados
de una manera satisfactoria”.
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Ei siglo XX

JUSTIFICACION DEL PRECIC MARGINAL
(segin Hotefling “The General Welfare in Relation to Preblems of Taxation and of Radway and
Ulifity Rates”; Economelrica, v.6.p. 238, jufio 1938}
A

Después de Hotelling vino el
grupo de Electricité de France (es-
- pecialmente Boiteux), lo que es ya
historia conocida, y dentro del mo-
vimiento del Banco Mundial la con-
tribucién de Turvey es muy impor-
tante [ver sus trabajos en nuestro li-
bro de 19821, y mas recientemente
Munasinghe. Las publicaciones del
BIRF y sus seguidores (en el BID,
por ejemplo) divulgan bisicamente
el teorema de la maximizacidn del
excedente (para consumidores y
productores) “que se logra con la
venta al costo marginal”, segdn lo
‘demuestra’ el grafico de Hotelling
cuando la curva de oferta lo repre-
senta, que es el famoso dibujo
(grafico 2).

B e

RUPG 1) INVOCACION TEORICA, PERO APLICACION PRACTICA (“REN
ABLE")

2. PLANTEAMIENTO CRITICO

Aplica 1a optimizacién del modelo tedrico de “méximo bienestar” -- sin
haberse comprebado su fogros practicamente,
perc compensa el desnivel para obtener la rentabilidad deseada

Vi

RUPO 2) : INVOCACION DE LOS COSTOS HACIA ADELANTE

*Los precics scn Jas cantidades pagadas
por un consumo adicional y deben

En o fundamental, en caan-
to a la interpretacidn, distinguire-
mos dos posiciones frente a la teo-
ria del costo marginal, como sigue:

- 9 La posicién estricta, que llama-
mos “esotérica™ que se apegaa
la teorfa de Pareto; que identifi- !

.. refacionarse con los costos incrementales
caremos ausp101ada por Muna- para enfrentar tales aumentos de
singhe y otros de la banca inter- consumo’
nacional de Washington; donde
“se logra una asignacién Gptima
aparentemente por la aplicacién
de costos econdmicos”. Aqui en-

" traria también el grupe de EDF,
aunque algunas posiciones pos-

La idea de vender at coste marginal es conveniente porgue
al astablecer precios devivados de la alternativa de menor
costo, entre opciones de servicios en competencia, implica ef
mencr usa de recursos futuros totales (representados por el
precio), y garantiza la preferencia def consumidor de dicho
t producto frente a otrog—

l Y respecto del costo histérico (promedio) pudiera ser igual,
mMENor o mayor., perc esto es otro asunto. Porque SIEMPRE
ESTAREMOS HABLANDO DE COSTCS PROMEDIOS
COMO "HUNDIDOS” :

TURVEY &

ANDERSON

C MENDEZi-AROCHA )

teriores lo asocian parcialmente
* ala opcidn que sigue {(graf. 3).

@ La posiciéon “pragmidtica”—
que abandona el paretania-
nismo estricto y “ve los costos
hacia adelante™ con dos op-
ciones o connotaciones:

ey
- RENTABLE

los precios deben asociarse al valor
e los recursos usados o ahorrados...”

“los precios deben representar el va-
lor presente de la alternativa de costo
minimo, en el tiempo v en la regién”

SVP[O&M]
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= un grupo que aplica el costo
marginal sin reclamar la teo-
ria paretiana, Sino invocan-
do que los costos contables o
promedios tienen que ver
con los costos hundidos v
que los precios deben rela-
cionarse con los recursos que
obligan a consurnir o ahorrar
{(Turvey & Anderson, 1977,
9); aquf entraria también el
ejemplo del “pueblo al pie
de la montafia” de Gabriel
Dessus.

¢ Nosotros mismos, modestia
aparte, que vemos al costo
marginal asociado a la alter-
nativa del costo minimo,
derivada de los estudios de
planificacién, y por tanto la
que garantiza la seleccién por
el consumidor del servicio
mas barato de producir (me-
nor uso de recursos) por par-
te de Ia sociedad. (graf. 3).

Los beneficios del marginalismo

.Y después de todo, en la
vida real, que ¢s lo que se logra con
el “6ptimo de bienestar”? ;Qué se
ha logrado después de todo?

.Y ademds ;qué significa
“asignacion 6ptima de los recursos
eléctricos™, en términos concretos?
Qué es lo que se ha ganado en 50
afios de aplicacidn de costo margi-
nal en los pafses del Tercer Mun-
do (aparte de subir las tarifas)?

(La eliminacidn de los sub-
sidios? — No tiene nada que ver
con ¢l marginalismo.

El beneficio de la carga

“Que aumentd el factor de
carga del consumo”, aparente-

mente, por el cambio de conducta
de Ias cementeras francesas con la
llamada Tarif Vert... pero la mejora
del factor de carga por tarifas de do-
ble precio no es necesariamente una
mejora exclusivamente marginalis-
ta, de hecho en los EE.UU. las tari-
fas horarias basadas en costos pro-
medios son muy comunes.

Incluso, la gente de EDI ha
mostrado cierto distanciamiento de
la posicion estrictamente teérica, en
los dltimos tiempos. Por ejemplo
Yves Albouy reconoce (Andlisis de
costos marginales y disefio de tari-
fas de electricidad y agua, BID
1983):

“... si se abandona la asignacion
ideal de recursos como una qui-
mera, hay mucho que decir en
favor de una politica de precios
que permita que los suscriptores
obtengan unidades adicionales
del producto cuando estdn dis-
puestos a pagar el costo de sumi-
nistrarlas...” y luego [en Estu-
dios de Casos, xviil]:

“ ..la referencia a un dptimo de
Pareto tan enfatizada por la teo-
ria pasaria a un segunda plano...”
Terminando: “...Con modestia v
realismo, quizd el caso del mar-
ginalismo se articula mejor en
términos de racionalidad que en
términos de un éptimo general.”
(ibiderr)

Puntos bésicos de nuestro

planteamiento

1. El principio basico es que laes-
tructura de los precios de las
energias en competencia, cuan-
do tal cosa exista, determina la
estructura del consumo, con las

triangulaciones inversas. (graf.
4)

2, Del lado del productor, la
“asignacién dptima” de los in-
sumos se logra con la combina-
cién que conduce al costo de
produccién minimo.

Normalmente este se obtie-
ne por medio de la evaluacidn de

Funciones del Sistema de Precios

ESTRUCTURA
DELOS
PRECIOS
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proyectos y la seleccién de la ‘al-
ternativa de costo minimo’, llama-
da también la de ‘menor valor pre- Valor presente de los Costos
sente’ del flujo de caja descontado Anuales Equivalentes

de todos los desembolsos durante '
1a vida 1itil del proyecto (gastos de
O&M mads inversiones)(graf. 3).

FLUJO DE CAJA ACTUALIZADO

Ocasionalmente, aunque no > VP [I+(O&M)] ™
generalmente en proyectos de :

servicios publicos, se escoge la
alternativa de mayor rentabilidad, FQUIPAMIENTO 2
porque se trata de comparar alter- T
nativas de costos y no de benefi- EQUIPAMIENTO 1
cios/costos. Esto es materia practi-
ca. Del lado del plan, normalmente
se tenia el esquema del graf.6.

e

Y DEL LADO DEL MER-

CADO, LAS ESTRATEGIAS PO- Progama de
STBLES DE PRECIOS PUEDEN /( PLAN }.ﬁ o J
SER como se indica en el grifico

7: OPTIMO j

Sistema de Tarifas
La distincidn surge en el \< MERCADO {Pliego Tarifarios)

momento de poner tarifas, aqui se
plantea ahora: no vamos-a aplicar
la tarifa de recuperacién de las in-
versiones pasadas, sine un precio
que refleje solo el costo de las ilti-
mas y de las futuras inversiones. Grat. 7

PROMEDIO

SUBSIDIO
MARGINAL

Si igualamos el costo mar- CD
ginal al precio del plan minimo la

optimizacidn no es de Pareto sino Graf. 8
de garantizar que el mercado esco- '
gerd el proyecto que usa la combi-

nacidn minima de recursos — [ MERCADO ]\

frente a proyectos o servicios en
EL PLAN

El precio se plantea no sélo
como un instrumento del mercado,
sino como un instrumento del CPREC,OS DE MERCADO

plan, para garantizar el plan.

competencia en el mercado (ener-

gias). O en las regiones.

CONDUCEN (UTILIZAN)
EL MISMO PRECIO
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Graf, 9

$/KWH

Cmarg 2

precios

Cmarg 1

Entonces en estas condiciones
prevalece el esquema indicado en
el grafico 8.

El problema viene que esto
implica un marginalismo en el sen-
tido estricto, a su valor real, sin
restricciones financieras, sin com-
pensar para rentabilidades requen-
das. Hay que vender al costo mar-
ginal regional, para promover el
movimiento de los recursos mas
econdmicos de una regién a otra,
de una energia a otra,

ALGUNAS PECULIARIDADES DEL
PROBLEMA

Si resultara, como efectiva-
mente sucede, que lo nuevo era
mucho mas caro, el precio de ven-
ta pegd un salto, y también 1a ren-
tabilidad. Entonces, se dijo, hay
que aplicar el marginalismo en
cuanto a su estructura, pero todo
condicionado a las restricciones
Jfinancieras.

Como se indica en el grafico 9 en
el primer caso (1) los costos mar-
ginales son menores que los costos
promedios (P1} y en otro caso
(Cmarg?2) los costos marginales

son mucho mayores que los costos
promedios (P2}. La fijacion de ios
precios para el futuro dependera de
la politica que se aplique, entre di-
versas alternativas: A) con una es-
tructura marginalista pero mante-
niendo la rentabilidad, o el equili-
brio financiero de la empresa, que
es la posicion del GRUPO 1, “la
invocacion tedrica”, con su varian-
te EDF.

Plantearemos entonces las siguientes
restricciones:

Restriccion 1. Hay que conocer la
relacion entre el costo promedio

t+1

{normalmente regional) y el costo
marginal,

Si el marginal es mucho
mayor que el promedio (Caso 2),
no hay problema en su aplicacién,
excepto que podria ser injusto
[Siempre hablamos de costo mar-
ginal de largo plazo calculado por
un lapso de varios afios]. Si es me-
nor (Caso 1), habria que auspiciar
estas ventas, pero enfrentaremos
problemas financieros, lo que tra-
dicionalmente ha sido la objecidn
pragmitica (o gerencial) de esta
teoria (grafico 10).

Relacién entre Costo Marginal y
Costo Promedio
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Pero la posicion relativa es
el punto clave.

Restriccion 2. También habria una
ineficiencia cuando la inversion
promedio es mucho mayor que
costo marginal, de modo que no
parece justo que ventas de muy po-
co peso (en el monto total) decidan
el precio de la globalidad.

Es el caso de la gestion ca-
balgando en la cresta de la ola, es
decir, recibiendo el ingreso deriva-
do del costo marginal aplicado a
toda la inversidn existente. Todo
depende del “grado de
adaptacion”del sistema, que es lo
que determina la relacién entre el
costo marginal (igual al incremen-
tal promedio, e.g.) y el costo varia-
ble y fijo, pues deberia ser igual al
costo de desarrollo para que no hu-
bieran déficits ni protestas.(grafico
11).

Quizd deberfamos elaborar
un poco més en este aspecto, como
sigue.

LA SENDA DEL COSTO
MINIMO ENTRE REGIONES Y
EPOCAS PARA CADA TIPO DE

. ENERGIA, GUIANDOSE POR
EL COSTO MARGINAL IGUAL
A LA ALTERNATIVA DE COS-

- TO MINIMO (gréfico 12)

Restriccidn 5. Siempre y cuando el
producto se pueda identificar fren-
te a los vendedores.

COMPATIBILIDAD

Cuando se plantea un cam-
bio estructural en los modos de
produccidn, porque se agotan los
recursos tradicionales (Io termoe-

costo
Incremental
promedio

A

costo
_/ I_/marginal

El "Espacio da
Peitargill"

B

léctrico por ejemplo, y hay que
acudir a nuevas fuentes, como lo
nuclear, nuevas hidro), la venta al
costo marginal puede ser muy
oportuna. El grifico 13 lo gjemph-
fica.

La problemética podria refi-
narse incluso profundizando en la
funcién de las inversiones, segiin
se trate de generacién, transmisién

o distribucion, puesto gue la iden-
tificacién de las sefiales se hace
mucho més conspicua.

INCOMPATIBILIDAD

En este caso la sefial, ade-
mds de que tendria que identificar-
se entre marginal y promedio, lo
que de por si constituye una difi-
cultad préctica, debe ademas dife-
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REGIONA

Sefial Equivoca
{fuente na identcable’

HORA FUERA
DEPICO

/y

COSTO MARGINAL
HIDROELEGTRICC
ZONA A

/

COSTO MARGINAL

TEAMCELECTRIGD

renciarse segiin se trate del sumi-
nistro hidraulico o térmico. Este
caso no es frecuente en los paises o
sistemas pequeifios, es decir, cuan-
do el monto de las expansiones es
importante en relacién con la ca-
pacidad ya instalada.

Restriccion 4. Pero si el costo nue-
vo tiene tiene un nivel igual anterior,
*“aqui no ha pasado nada”. No se de-
ben cambiar las estructuras, todo es-
td bajo control.(graf. 13)

Restriccion 6. Posibilidad de esco-
ger

En el sector eléctrico es difi-
cil diferenciar la fuente del pro-
ducto (térmico, hidraulico) porque
no hay manera de separar o identi-
ficar la mezcla, como es facil en
otros servicios o industrias. Solo se
puede diferenciar la hora del con-
sumo, pero este no es un atributo
necesariamente marginal.

Esto tiene que ver en espe-
cial con el problema de las ener-
gias primarias, que es el problema
de la politica energética.

Restriccion 7. Solo interesa tomar
en cuenta lo que se puede cambiar.
Hablibamos en nuestro texto de
1982 de los costos evitables, y de
las regiones y de los tiempos de
costos. Luego propusimos “la senda
del costo minimo”, que es la propo-
sicién de guiar por medio de los
prectos al consumidor para gue mo-
difique sus hédbitos hacia el modo
de menor costo para la empresa su-
ministradora, que es el menor costo
del servicio (y su tarifa, consecuen-
temente).

Limitaciones de la venta al costo
marginal

Restriccidn 8. Pero si no hay dife-
renciacién posible, como en en al-
gunas situaciones del sector eléc-

trico, sobre los tipos de productos,
segiin la fuente energética que los
produce, el marginalismo seria de
poco éxito [en electricidad la dis-
tinta fuente del suministro no pue-
de identificarse en la venta, pero
esta es una situacién posterior a la
decisién de invertir],

EL ALEGATO DEL “SEGUNDO ME-
JOR®

Lo que no deberia ser es
admitir un “segundo mejor” bajo
Ia forma de una estructura de cos-
tos que guarde una misma relacién
potencia/energia en la situacién
promedio que en la situacién mar-
ginal, porque ello implica desco-
nocer el nivel del costo marginal,
que es el valor clave de nuestra
postura. Esa es nuestra opinién,
aunque muchas personas (y Comi-
siones norteamericanas, como la
del Estado de Nueva York) lo prac-
tican.

Notemos que desde el punto
de vista del consumidor, la alterna-
tiva de autogeneracién debe con-
frontarse con el precio de venta de
la empresa eléctrica, y se trata del
costo marginal para el usuario.

Restriccién 12. El conocimiento
del costo marginal es una informa-
cién guia muy importante para el
administrador de la empresa de
electricidad, en su gestién diaria, y
el el disefio tarifario.

Costos Marginales «sélo
eléctricos» '

Si ¢l marginalismo sola-
mente se aplica en electricidad es-
ta es otra limitacién para el logro
del “sendero minimo™ en el sector
energético, para la optimizacién
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del uso de las energfas competiti-
vas.

Restriccion [3. En cuanto a las
energias primarias. Una de las
dreas del marginalismo, en su ver-
tiente “pragmdtica”, donde podria
tener opimos frutos, serfa en el
sector energético, en cuanto a la
racionalizacioén de los consumos
energéticos por intermedio de los
precios. Sin embargo, justamente
los precios jenergéticos no obede-
cen a lineas marginales sino en un
solo sector eléctrico, y a duras pe-

nas, si es que se puede decir eso Ao,
(gréfico 14).

PRECIOS

Restriccion 14. El mapa de la
Figura 16 muestra lo que seria una
politica de precios regionales al
costo marginal en la “acepcién pu-
rista” en Venezuela. Con una tari-
fa para cada energfa en cada region Venezuela: Precios energéticos segin “acepcitn purlsta”

a su costo marginal.

Costo Marginal Regional

_ Notemos, en este caso, que Esquema de Politica Energética
Ia diferenciacién de los productos

competitivos es absolutamente po-
sible.

CONCLUSION

_ Existen dos posiciones, y
habria que escoger entre alguna,
recomendando nosotros la segun-
- da:

1 I -f I 52

' Ihlllii I IIIIIIIEIJEIIEIIIIIE it

1. Vender al costo marginal como Wlinswitmsaii
una derivacién del liberalis- carbén, orimulsién
mo matemdtico, pensando que
los “costos econdémicos”, que
serian la venta a los costos de

i ; i PRECIO = COSTO EN CONTRASTE CON LA
IE.lS riuevas 11.1ve.rsm¥1’es, auspi- MARGINAL REGIONAL LTI AL DE
ciardn la eliminacién de los PRECIOS UNIFORMES EN
subsidios, las mejoras del fac- , ESCALA NACIONAL AL,
tor de carga, y EVITARIAN COSTO PROMEDIO

otras ineficiencias en la tarifi-

Revista Energética + 33

Organi zaci 6n Lati noaneri cana de Eneraqi a



34 < Revista Energética

cacidn de los servicios piibli-
cos, especialmente en el sector
eléctrico, PERO NO —CREE-
MOS NOSOTROS— COMO
DERIVACION DEIL PARE-
TIANISMO.

Es el marginalismo estricto, pe-
ro en la teoria, porque en la
prictica de acuerdo a la renta-
bilidad de la empresa se desvir-
tda todo el nivel de los precios.
Es la Escuela de Washington y
sus seguidores.

. Vender al costo marginal de
verdad verdad , discriminando
al mdximo posible, por horas,
estaciones y regiones, para evi-
tar fas inversiones y los trans-
portes innecesarios. Es el mar-
ginalismo pragmidtico, “la sen-
da del costo minimo”— en el
tiempo y en el espacio.

Igualando el precio de venta al
costo marginal derivado de la
alterntiva de planificacién de
costo minimo, de modo de mo-
ver el mercado hacia el uso 6p-
timo de los recursos.

Compensando de alguna mane-
ra las implicaciones financieras
en aras de la mejor distribucién
de los recursos. Es la posicién
del “marginalismo estricto”-—
que no se aplica, porque condu-
cirfa a rentas exageradas o
grandes pérdidas... Aunuge nop
necesariamente, y segdén del
punto de vista que se mire..,

Y para amaestrar al consumi-
dor de acuerdo a las nuevas ten-
dencias de 10s costos.

NOTAS

1

Notemos que se trata de au-
mentos, a precios constantes,
de los productos, pere no por
causas inflacionarias.
GUITTON, Henry. Economie
Politigue. Dalloz, Paris 1971.
Dos tomos.

Segun Cotelle (Esquisse histo-
rique sur 'institution des ponts
ef chaussées; Extraif de la Re-
vue Administrative, Paris Oct.-
Déc. 1848, p. 10).

Véase TOUCHARD, IJean.
Histoire des idées politigues.
Presses Universitaires de Fran-
ce. Paris 1959,

Véase Collezione di scritti ine-
diti o rari di economisti, diretta
da Luigi Einaudi. Ecrits choi-
sis et republiés par Marjo de
Bernardi.

“El honor méximo rendido por
Maffeo Pantaleoni a aquellos
que consideraba economistas
dignos de figurar en su historia
ideal de Ias doctrinas econémi-
cas, fue el de titular en su nom-
bre algunas de los “teoremas”
por €1 expuestos en sus “Princi-
pios”. Y con el nombre de Du-
puit titula el teorema de la ren-
ta del consumidor, segun el
cual “cualquier comprador ha
aumentado mediante ¢l inter-
cambio la utilidad total de que
dispone, en una medida que se
obtiene, sustrayendo de la suma
de los precios, que ellos esta-
rian dispuestos a pagar por ca-
da porcidn simple de la canti-
dad adquirida, el precio de la
dltima porcién, multiplicado
por el adimero de porciones ad-
quiridas”.

Véase PIROU, Gaétan. Les
théories de [’équilibre écono-
migque. Paris 1946,
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An Al’remohve Version of Energy

I\/lorglnohsm

Alberfo Méndez Arocha*

S

cost theory in Latin America

as a scheme for setting the
prices of several public services,
especially electricity and water,
has become increasingly wide-
spread in recent times. After sev-
eral decades of experience in mar-
ginal cost pricing, it is now time to
assess and interpret this theory.

‘n pplication of the marginal

The present article offers a
critique of its application, with
first a history of the theory and
then a critical analysis.

ABSTRACT

What is being attempted
here is a history of the origins of
the economic ideas that have led to
the establishinent. of a public ser-
vice sale pricing theory that
involves not the use of average
costs governed by a determined
rate of profitability but rather the
cost of producing new units
installed in coming years.

In addition to the historical
description of the marginal cost
theory, whose recent boom the
author associates to the resurgence

of neoliberal ideas in the seventies,
there is a second section focusing
on a critical review of the theory,
where its advisability is ratified but
not within the classical framework
of Pareto’s Optimum. On the basis
of the latter approach, prices are
promoted under production and
consumption conditions “that will
enhance the distribution of
resources produced and consumed
in a determined economy.” But
this view is rejected on the basis of
the argument that the model of
perfect competition is of no use for
a realistic public service tariff-set-
ting theory. Instead, it is proposed
to link planning recommendations
(least-cost alternatives) with tariff
policies (equivalent to marginal
costs} so as to guarantee least-cost
service consumpfion.

From this perspective, mar-
ginalism is a pricing system that
corresponds to traditional planning
optimization mechanisms for the
minimum use of resources on the
basis of the best combination of
capital, labor, and natural energy

*  President of ConsultService 2011,
Caracas, Venezaela
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forces, Under the concept of “for-
ward disbursements,” without tak-
ing into account nonreversible
expenditures, that is, those that
have already been decided upon,
the only thing that matters is to
spend the least possible here-
inafter. Only under this version (or
acceptance) does the author
embrace marginalism, although
not without several practical
caveats, that are explained in the
text,

Finally, the author recom-
mends the application of this
“purist approach” which sets
prices at the cost that uses the least
amount of resources so that the
consumer will prefer this service
over any others that are competing
and thus society will end up by
spending less even though the
profitability of the companies is
not at its maximum.

If prices determine the cost
structure and consumer amounts,
then, if that combination of
resources that consumes the least
amount in the future is selected
when assessing projects and if we
set prices (stemming from this)
ensuring that these resources
{which are the cheapest, equal to
marginal costs) are consumed
rather than others, society will be
using the least amount of resources
to produce a given service.

1. HISTORY OF THE THEORY

What does selling at marginal cost
consist of?

It involves selling the entire
production of an industrial system
{comprised of old and new plants},

exclusively at the production cost
of the newest plants, the plants that
are to be purchased. Asaresult, if
new costs are very high or very
low, compared to the old ones, the
return on investments will be
achieved with an ample profit mar-
gin in the first instance, whereas in
the second case, the results will
most likely yield losses, using an
argument that will be explained
later on.!

Why seli at cost, first of all?

In public services and at the
prices things are sold, it is advis-
able to sell them at their cost.
Thus, materials used in production
are consumed in accordance with
their value and there is therefore
no waste, as would be the case if
something expensive to produce is
sold at a cheap rate which does not
reflect the high cost. "When a
resource becomes very scarce, as a
rule, it would be better to sell it at
its cost, so as to reflect this short-
age which will enable people to
decide whether they should buy it
or not.

In addition, the cost of each
product and service should be sold
at the cost prevailing in each
region, in order to keep large con-
sumers within local limits. Thus
unnecessary transport of these ser-
vices is avoided in the national
economy.

It is evident that if, in addi-
tion, consistent consumption is
achieved for the entire day, capac-
ity utilization will be high not only
in the region but also over time.

By contrast, when a service
such as water, transportation, or
electricity is given away, people do
not appreciate it and wastage
OCCUTS.

Why sell at marginal cost?

Once sale at cost was
accepted, a further refinement of
pricing policy was introduced.
Some said that the best approach
would be not to sell at average cost
but to sell everything at the price
that the new product would cost, at
its marginal cost.

Advocates of this approach
claim that in the perfect competi-
tion model, which aims at ensuring
the highest welfare of ail as a
whole and where tradeoffs permit
reaching the highest satisfaction of
all, the price is equal to the mar-
ginal cost. And it is expected that,
if sales are made at marginal costs,
the economy will move toward this
optimal goal.

Since a measure of welfare
for a consumer is the net satisfac-
tion he receives between what he
is willing to pay and what he actu-
ally pays (the surplus) and for the
producer when he produces the
same item spending the least as a
result of the best combination of
the factors used in this production,
it can be said that this represents
the optimal allocation that is so
dearly sought after.

Here, two matters should be
specified: first, that the formula-
tion of this matter is not recent, but
rather involves a theory that was
developed over a century ago; and
second, that T do not agree with
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this interpretation, I do not believe
it is valid, and I will be setting
forth another perspective of the
problem, which I believe is correct
and which 1 will be expounding in
the present article for its further
discussion.

The birth of classical neoliberalism:
the physiocrats

It can be stated that liberal-
ism emerged as a reaction against
absolutistn and that absolutism
was the outcome of the state pre-
dominance that arose from the
power of Furopean nations after
they acquired the enormous wealth
stemming from the discovery of
the Americas, which in turn was
the result of the technological
breakthroughs made at the end of
the Middle Ages, especially in
terms of naval construction and
navigation. The moment of con-
ception was the Renaissance: the
year 1500 brought with it the Age
of Discovery, the Reformation, and
the printing press, in other words,
a tremendous turning point for
mankind!

The liberal school of
thought was formed in the second
half of the eighteenth century in
France, starting with the phys-
-locrats, who were the founding
fathers of the science of econom-
ics, The history of political ideas
in the nineteenth century is domi-
nated by the spreading of liberal-
ism, that is, technical progress and
social welfare. Except for English
liberalism which “was more
English than bourgeois and ended
up by creating an empire.”

In neoclassical liberalism,
according to textbooks, “Indivi-
duals given the freedom to act will
naturally achieve the best econom-
ic order and the role of the State
should be minimal”

The head of the physiocratic
school was Louis XV's physician,
Dr. Quesnay,? who published his
famous Tableau économique in
1758. Along with him, Minister of
State Turgot should also be men-
tioned, as well as the Marquis de
Mirabeau and Dupont de Nemours
(we will refer to Turgot, the man
who fixed up Limoges, later on).

Liberalism and tarifi-setting

This historical summary of
tariff engineering is important for
two reasons: the application (and
development and justification) of
the marginal-cost theory in public
services of electricity, gas, water,
and telephones and indirectly
highway toll schemes to the extent
that tolls are levied on the basis of
marginal cost calculations; and
the promotion of free competition
and consequent elimination of
State monopolies and intervention-
1sm in business {except for regula-
tory and monitoring purposes).

For an overview of this
issue, one would have to examine
economic history and the applica-
tion of tolls and other tariff con-
cepts from their very beginnings,
using France as an example and its
evolution with respect to tolls:

¢ At the start of liberalism
(1775), with Turgot’s first
efforts to eliminate tolis.

* Thereafter, Dupuit’s views on
the utility of public works and
tariffs (1848) and the concept
of lost profit.

+ The formulation of marginal-
ism by Walras and Pareto in
1874.

* Rebirth of the concept by
Hotelling for bridges in 1938.

» Its application by Electricité de
France (EDF) after the Second
World War in 1946,

* Its advocacy by international
agencies such as the World
Bank and the Inter-American
Development Bank after the oil
shock, but mainly for electrici-
ty rates, 1973.

Liberalism and highway tolls: the
case of France

Using French history, we
can review the history of liberal-
ism and tolls, which is closely con-
nected to our focus on public ser-
vice tariff-setting.

At the beginning everyone paid...

“In the tenth century , a mili-
tary and religious order, a
branch of the Knights Templar,
was established under the name
of Brothers of the Bridge to
build bridges and protect,
weapon in hand, trade convoys,
which were often attacked on
both land and sea routes...”

Later Michelangelo, after
much petitioning, was paid for his
services designing Saint Peter’s
Basilica with the tolls that he
would charge thronghout his life-
time for access to a bridge over the
Po River. Unbelievers will claim
that this arrangement gives no
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motive for complaint since other
Church contractors were paid by
the sale of indulgences, which
were the basis for funding more
than one construction project and
which led Martin Luther to formu-
late his 95 Theses against sodomy
and nepotism, among other offens-
es. [t was logical: this was the
way Italian builders erected
baroque churches and how
German Protestant contractors
built gothic cathedrals. It was the
law (divine).-

It was assumed that Michel-
angelo would levy a regulated toll
to avoid excesses. It should be
recalled that river tollgates were at
the origin of public service regula-
tion in England, during the reign
of King James, according to Lord
Chief Justice Hale:

*... N0 man may set up a com-
mon ferry for all passengers...
without a Charter from the
King... He may make a ferry of
his own use or the use of his fam-
ily, but not for the common use
of all the King’s subjects passing
that way; because it doth in con-
sequence tend to a common
charge, and is become a thing of
public interest and use...”

Regarding France, let us
begin with Francis 1 (1515-1547),
who from his wars brought home
with him none other than
Leonardo da Vinci himself, il
Primatice, to design famous works
such as the castles of Fontaine-
bleau and Chambord, the pavilion
of the Tuileries..,

In 1483, Da Vinci called
himself an engineer, apparently a

consultant, according to his “Letter
of Introduction te Ludovico
Sforza,” referred to as il More (The
Moor), who was ruler of Milan:

“1. 1 have a procedure for
building very lightweight and
easy-to-carry bridges, facilitat-
ing pursuit of the enemy; 2. In
case of siege, I can build
drainages and T know how to
build ladders and similar
devices; 3. If for reasons of
height or strength it is impossi-
ble to bombard an enemy posi-
tion, I have the means of
destruction using mines as long
as the foundations are not made
of rock; 4. I know how to man-
ufacture lightweight cannons
that are capable of throwing
inflammable materials whose
smoke can spread terror,
destruction, and confusion
among enemy lines; 5. By
means of hidden and winding
underground tunnels noiseless-
ly dug out, I am capable of
fraying a passage to even the

- most inaccessible places, even
below rivers. 6. I am cable of
building safe, covered wagons
for carrying weapons up to
enemy lines... 7. I can build
cannons and fire machines... If
the use of cannons is not practi-
cal, I can replace them with cat-
apults... and if the battle takes
place at sea, I have available
the most numerous and power-
ful machines for both offen-
sives and defense.

During peacetime, I believe T
am capable of competing with
anyone in architecture and the
construction of both public and

private monuments and the
construction of canals.

I am capable of making marble,
bronze, or terra-cotta statues; in
painting, I am also as skiliful as
anyone else... [modesty aside,
Author’s note].4 :

Da Vinci was employed by
Ludovico for many years, and
afterwards, at the defeat of Milan
in 1498, he was employed by
Cesare Borgia (who for some was
the model for Machiavelli’s The
Prince), the son of Rodrigo Borgia
(officially known as Pope
Alexander VI), brother of Lucrezia
Borgia, who in turn was the ex-
wife of Giovanni Sforza (Ludovico
il Moro had married Beatrice
d’Este and Lucrezia’s third mar-
riage was with Alfonso d’Este).
Birds of a feather flock together.

“In order to cover the deficit of
the Treasury, depleted by the
expenses of war, Francis I res-
urrected in France a most
regrettable fiscal policy, sell-
ing an abundance of offices
created to obtain money.
Therefore the profession of
engineer was converted into a
venal occupation, the property
of families.

“In Paris itself, the mainte-
nance of roads of the
Generality was administered
until 1750 by a monk from
Pontoise, whose wealthy abbey
owned the office of bridge and
road engineer of this
Generality, This monk, from
the inner depths of his monas-
tic cell, administered payment
of works, according to a clerk
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of the time, on the basis of
doubtful certificates of receipt,
delivered by country priests.”s

Henry IV and his Minister of State
Sully (1600)

The reign of Henry IV is a
noteworthy epoch in the history of
public works of France, largely
due to the organizational spirit that
his Minister of State Sully was
able to impart to this activity. He
initiated building the Briare canal
to establish a linkage between the
Seine River and the Loire and
ensure that Paris would receive
supplies, as part of a huge project
aimed at connecting the Mediter-
ranean Sea with the Atlantic
Ocean. At the death of the king,
Duke de Sully tendered his resig-
nation to the Regent Marie de
Médicis, owing to his deeply root-
ed Protestant beliefs and his stand-
ing as advisor to the Huguenots.

Richelieu and the abolition of tolls
(1630)

Richelieu, under Louis XHI

(so to speak), finished the Briare
canal and established a toll arrange-
ment with the investors. “But this
statesman levelled the last blows at
feudal power in order to consolidate
royal power, making efforts to elim-
inate tolls levied on the main roads
and rivers for the benefit of local
lords and obliging them to cover the
costs for providing maintenance for
the highways.’6

Louis XIV and Vauban: review of
abusive tolls (1680}

Colbert, with Louis XIV,
continued-the spirit of eliminating

abusive regional tolls and estab-
lished a vast national road system.
Afterwards, there was Vauban, the
minister famous for his fortifica-
tions (and the rationalization of
project bidding processes). The
engineer Sebastien Le Prestre de
Vauban (1633-1707), a military
engineer who had become a
Marshall of France, proposed a fis-
cal reform of the royal tithe (dime
royale) which was written in 1698
but published in 17077 “More
than just a philanthropist, he is a
technician enamored of statistics,
concerned about efficiency and
what we now call productivity.”
His famous letter to the Minister of
State Louvois, which was pub-
lished by CAVECON, warns:
Minister, be careful of the
scoundrels you contract!

But the Sun King “is suc-
cumbing to his exaggerated taste
for luxurious rooms and monu-
mental decoration.”

Afterward, at the start of the
fall of absolutism, with the
Jansenists (remember Pascal), the
French monarchy had to cope with
the opposition of the Protestants
and the aristocrats (Saint-Simon,
Fénélon, and Vauban).

Louis XV, Fleury, and Orléans
{1715}

At the beginning of the
reign of Louis XV, under the
regency of Catherine de Médicis,
the economist school flourished
and as a result of their outlook on
the public good, improvements
were made .on roads and naviga-
tion, especially canals,

In 1750, the Cardinal de
Fleury (also an excellent
Beaujolais!) founded in Paris the
Schools of Mining Engineers and
Bridges and Roads, which provid-
ed a definitive framework for orga-
nizing the profession.

Louis XVI, Turgot, and the abolition
of the “corvée” (1775)

Closely tied to the economist
school, the Minister of State Turgot
was preparing the abolition of the
corvée, the mandatory payment of
a tax for road repairs, but he never
thought of substituting it for road
barriers or toils, His friend, Mr.
Trudaine, Intendant of Bridges and
Roads, had adopted the motto lais-
sez-faire and laissez-passer (let the
people do as they choose and let
them pass) and was an avowed
enemy of the toll system, “an unfor-
tunate precedent in the evolution of
public works in France”, because of
the problem it caused to provide for
the maintenance of local projects.

But his stance was not for
the implementation of null tolls
due to the application of marginal
theories, which we already know,
but to let trade flow (circulate)
freely without any impediment.

Turgot, a friend of the
Enlightenment and a disciple of the
physiocrats, wrote Reflections on
the Function and Distribution of
Wealth in 1766, in addition to arti-
cles in Diderot’s Encyclopedia and
other liberal works. As Comptroller
General of Finance for Louis XVI,
his daring reforms almost led to the
downfall of the government.
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He liberalized the domestic
wheat trade in 1775 and immedi-
ately afterwards substitnted pay-
ment of the corvée for a tax on
landowners. Opposition of the
privileged clergy and nobility and
the Parliament of Paris triggered
the collapse of the project and
Turgot’s own resignation...”

This overview of the history
of road tolls in France concludes
as follows: at the end of the reign
of Louis XVI, the corvée was
finally suppressed altogether, “thus
breaking the final link in the chain
of slavery of the people by feudal-
ism.” Afterwards, in March 1790,
the Constituent Assembly (in other
words, the French Revolution)
decreed that all tolls on rivers and
streams were suspended.

By pure chance, a revolu-
tionary  neoliberalism  had
occurred...

This eventually leads us to
Dupuit’s research in 1848, focus-
ing on the profit theory, which is
not marginalist either, and the cri-
teria of the mathematical school of
1874, which is indeed marginalist,
as we will see later on.

It is now time for us to place
ourselves in the electric power
context, with the following tale:

Electric power marginalism: a
small story about James Nelson

In 1964 (), James Nelson
published a notable small book,
Marginal Cost Pricing in Practice,
with a compilation of classical
texts from the initial EDF group
Massé, Boiteux, Gabriel Dessus,

and an important introductory
analysis. His research had been
funded in 1958-1959 by the
Brookings Institution {one of the
most prestigious think tanks of
Washington) and the Rockefeller
Foundation. Since then we have
not heard of Nelson again, but his
survey and collection of papers on
marginalism is very good, and I
suggest that the reader look at
them.

Nelson does not place mar-
ginalism within a neoliberal con-
text, as I intend fo do mysell
Nevertheless, we believe that this
broad context is appropriate, [Itis
even broader not only in the sphere
of public service pricing, but also
in the pricing of national and inter-
national competition and the visi-
ble or invisible customs barriers
that have been erected.]

Nelson’s survey, written in a
highly pleasant style, attributes
neglect of marginalism by Anglo-
Saxon economists to their neglect
of the work of Jules Dupuit, a pio-
neer in econormic engineering and,
for many, the pioneer of marginal-
ism. Nelson recalls that “news still
does not travel fast among econo-
mists, This delay is all the more
likely if the good news turns up
first in a journal for highway engi-
neers; and the delay is even more
probable, as far of English-speak-
ing economists are concerned,
when the journal turns out to be
the Annales des Ponts et
Chaussées...”

“As a result, the contribu-
tion of Jules Dupuit to the theory
and practice of price formation in
public services has exerted an

undoubtedly delayed impact on
Great Britain and the United
States...”

Hotelling, the man responsible for
disinterring Dupuit

Five of Dupuit’s papers
appeared in 1933, 88 years after
they were published in the
Annales. “But a desultory reader
would have been very little attract-
ed by the title, De ["utilité et de sa
mesure, or by the place of publica-
tion, Turin. He would have been
attracted by the distinguished
name of Luigi Einaudi in the pref-
ace, to discover that the reference
to him was surprisingly brief and,
less surprising, in Italian..”

Dupuit had been favorably
looked upon by his contempo-
raries, many of whom were pio-
neers and precursors of modern
pricing and value theory (see his
diatribes below), but his view-
points were only brought to
light—a somewhat conflicting
light—with the publication of an
article by Hotelling in 1938 in
Econometrica, entitled ‘““The
General Welfare in Relation to
Problems of Taxation and of
Railway and Utility Rates.”

Hotelling  published a
provocative work arguing that the
bridges of New York were ineffi-
cient structures (because they
charged tolls).

Jules Dupuit's basic sources

Dupuit’s basic text, in the
original edition, was entitled De la
mesure de Uutilité des travaux
publics [On the measure of profit
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of public projects] and in a foot-
note on the first page Dupuit wrote:
“This article is drawn from a paper
entitled  Economie  politique
appliquée aux travaux publics
which the author intends to publish
~ shortly..” Tt was never published.

Afterwards, in 1848, there
was a paper on tolls entitled De
Uinfluence des péages sur Uutilité
des voies de communication [On
the influence of tolls of the prof-
itability of roadways], which was
followed by Traité théorigue et pra-
tique de la conduite et de la distrib-
ution des eaux [Theoretical treatise
and practice of water transport and
distribution], which appeared in
1865 published by Dunod, in Paris.

All these papers were com-
piled and published in 1933 by
Einaudi (editor of La Riforma
Sociale in Turin), with comments
by De Bernardi.8

Dupuit and the value theory

In our opinion, Jules Dupuit
was definitely the pioneer of eco-
nomic engineering and value theo-
ry. As Jevons acknowledged in his
- letter o Walras (1877); “...it is
impossible not to admit that
Dupuit had a thorough understand-
ing of the problem and that he had
foreseen everything relating to the
fundamental idea of profit...”

It was Pantaleoni who duly
recognized Dupuit’s contribution
to the profit theory.

De Bemardi says:

“The supreme tribute rendered
by Maffeo Pantaleoni to those

economists he deemed worthy
to appear in his ideal history of
economic doctrines was to con-
fer their names on some of the
theorems set forth by himself in
his Principles. And the name
of Dupuit is ascribed to the
theorem of consumer profit,
according to which “any buyer
has increased by means of trade
the total profit that he has avail-
able, to the extent that it is
obtained, subtracting the sum
of the prices, that they would
be willing to pay for each sim-
ple portion of the amount pur-
chased, the price of the last por-
tion, multiplied by the number
of portions purchased.”?

Pantaleoni did full justice to
Dupuit as a pioneer in his under-
standing and definition of con-
sumer surplus. The example of the
bridge was highly illustrative and
the concept of lost profit (which
has never again been used) demon-
strates it.

Dupuit and marginalism

Nevertheless, Nelson’s
judgment is widespread. Nath also
mentions it: “Therefore Dupuit
was the first man to recommend
marginal-cost pricing.’10
Likewise, Mohan Munasinghe
writes that “the origins of margin-
al-cost tariff-setting theory hark
way back to the pioneer efforts of
Dupuit, first, and then to
Hotelling...”

1 do not share this view,
however, Let us see why.

Dupuit, at the end of his
paper on tolls, writes: “The prof-

itability of a road and in general
any product is at its highest when
the toll or price is null.”

But it should not necessarily
be inferred from this that he is
talking about marginal costs. In
my opinion, he is referring to the
maximum profitability for the com-
munity and to the fact thar the
“lost profitability” is zero, is min-
imal. The bridge case of 1848
exemplifies this, I believe that
Hotelling, and Munasinghe as
well, are confused.

Nevertheless, Dobb adds:
“In the case of Dupuit’s bridge, it
is assumed as a rule (even if only
for the sake of simplicity) that the
cost of its use will be zero...” Yes,
the cost of its use is zero, but I
must insist that Dupuit never
speaks of marginal cost as a tariff-
setting or toll-levying criterion.

In addition, for the bridge
with a zero toll the welfare of the
user is at ifs maximum and that of
the investor at its minimum. The
sum is always the same, what he
does is to distribute it. According
to marginalist theory, the profit
would be the highest for both
when the price is equal to the mar-
ginal cost, which is Hotelling’s
chart (see Figure 1). But that is
something else.

Hotelling said precisely said
that “updating in a revised version
the argument essentially due to the
engineer Jules Dupuit that the
optimal welfare corresponds to the
sale of all things at a marginal
cost...” [our italics].
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stratem using the bridge and this amount is then transferred to the beginning of column 5.

As far as I know, Dupuit
never uttered this at all.
Afterwards, the sale at marginal
costs as optimal is a matter for
marginalists like Reder, people
advocating optimal welfare in con-
ditions of equiltbrium. What I do
not understand is why the fact

“that Anglo-Saxon economists
have not read Dupuit has delayed
access to the application of mar-
ginalism,” because I believe that in
fact Dupuit never focused on this
matter at all, not in the strictest
sense of the term.

PEACENT
%

TARIFF

DISTRIBUTION OF REVENUES FROM A PUBLIC WORKS PROJECT
ACCORDING 70 DUPLT (Bridge &) .

7 Consumer profits end
frequeacy

What I believe Dupuit actu-
ally did say was that, when the toll
is null, in the example of the
bridge, the lost profit (a term and
concept that, strange as it may
seem, has now been abandoned),
plus the profit of the receiver of the
toll and the pedestrians (consumer.
surplus) was at its maximum (see
Figure 1). Table | attempts to clar-
ify this concept. Please note in
addition, the method for calculat-
ing the consumer’s profit.

The situation of highway
tolls, however, is quite distinct.
Liberalism rejects tolls becanse the
marginal cost is zero. In public
services (electricity, telephone,
gas), the marginal cost is not zero
but its application is only viable
when it leads to admissible profits,
evidently.

Meanwhile let us focus on
the engineer-economists who
developed the theories whose
application I am now questioning.

Engineer-economists Walras and
Pareto

The marginal cost theory
stems from the welfare theory, as
part of the liberal mathematical
school of Walras and Pareto (the
engineer-economists) and the
notion of equilibrium in perfect
competition.

The justification for free
trade and free competition,
because the resulting situation
would offer the highest profit for
all parties involved (producers and
consumers), was outlined by Leon
Walras in 1874 and further devel-
oped by Vilfredo Pareto during his
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tenure in the chair of political eco-
nomics in Lausanne. It focuses on
something that was missing in the
approach to free trade as present-
ed by the classical economists.!!

Vilfredo Pareto

Vilfredo Pareto was born in
Paris on July 5, 1848, a famous
historical date. His Italian father
had taken refuge in France because
of his republican ideas and
returned to Turin 16 years later.
He studied the classics (Greek and
Latin) and mathematics in sec-
ondary school. In the Polytechnic
School of Turin he earned a doc-
torate in 1869 with a thesis on the
equilibrium of solid bodies.

Gaétan Pirou felt that Pareto
was transposing to economics (and
sociology) the principles of equi-
librium drawn from his studies of
physics and mathematics.!2

After his thesis, Pareto start-
ed working as a railway engineer
and became interested in practical
questions of economics. He was
involved in a fiery campaign
against protectionism and mili-
tarism. A chance meeting of the
Italian economist Pantalconi on
the train led him to read the latter’s
Principles of Pure Economics.

Because of his reading of
Pantaleoni, Pareto once again
focused attention on Walras,
whom he had read without under-
standing the full scope of his work.
On the basis of his second reading
of Walras, he discovered the theo-
ry of economic equilibrium
(unlimited transactions until all are
eventuaally satisfied, which is now

referred to as Pareto’s Optimum).
Walras offered him his chair,
although Pareto had already decid-
ed to devote himself to pure sci-
ence.

When Pareto was appointed
to the chair of Lausanne he was 45
years of age. Afterwards, his rap-
port with Walras soured somewhat,
because both had very different
ternperaments.  Although they
were in agreement with the princi-
pal lines of pure economics, their
conception of social politics was
totally opposed. Regarding fas-
cism, Pareto kept an attitude of
“sympathy and independence.”!?

Leon Walras, a failed engineer

Walras failed the entrance
examination to the Polytechnic
School, and after being in the
School of Mines, where he
acquired a wide knowledge of
mathematics and mastered infini-
tesimal calculus, as he wrote in his
autobiography, he abandoned this
field of studies because “he had no
taste for engineering techniques.”
Although it is said that this prior
experience makes good econo-
mists.

Pareto had a solid classical
background; he could read Latin
and Greek. He also had a broad
knowledge of mathematics, and
Pantaleoni writes that even when
he had reached old age he enjoyed
resolving mathematical problems
for the sole purpose of exercising
his mind. He did not read
German, “which should be point-
ed out because it exerted a certain
influence on the orientation of this
thought, and in any case on the

limits of his erudition,” says
Gaégton Pirou'# [as a reference, I
had best not say anything about the
current level of local education].

Economic assessment and profit:
Dupuit’s controversy with J.B. Say

In our 1982 study, Energy
Beonomics: Electricity, 1 referred
to the controversy between Dupuit
and Bordas and then the one with
Navier (a follower of Say, who had
by then died) regarding the
methoadology to calculate the ben-
efits of a shipping canal, justifying
its construction, with respect to the
savings achieved for the common
good compared to overland trans-
portation costs,

It should be noted that
Dupnit’s controversy was specifi-
cally on the way of measuring
profit. Let us look at Navier and
Say’s calculation method:

Navier’s
(based on Say’s):
* canal maintenance expendi-
tures = 45,000 F

* overland transportation costs =
1 F/ton/league of road

° channel transportation costs =
.13 F/ton

* Savings per ton-league = 0.87
F

methodology

“According to these data, an
all-way canal can be built with-
out any loss for the State,
where the amount of merchan-
dise carried will be equal to:

45,000 F/0.87 Ffton = 52,000
tons [today this value would be
called the break-even point]
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If the tonnage is higher, the
State will eamn per year a sum
equivalent to the product of
(.87 by the number of tons over
52,000 tons..”

Dupuit in his critique says:
“The error of these calculations,
which in addition were traced from
J1.B. Say’s formula, is to apply to
all tons carried by the canal a prof-
it figure that is not accurate except
for a small number of them. So
that the profit of the canal is gross-
ly exaggerated. Results that are
completely false are thus reached,
which can have the severest conse-
quences for the common good...”

The bottom line of this mat-
ter is the method to calculate prof-
it and Dupuit’s remark is based on
the surplus theory, a concept that I
agree with. Navier and Say refer
to savings in market terms, which
is an incomplete value of surplus.

Walras also something to
add to the matter: “...what Dupuit
was unable to see is that this same
maximum money sacrifice also
depends on the amount of wealth
in terms of cash that the consumer
owns” [ce que Dupuit n’a pas vu
davantage c’est que ce méme sac-
rifice pécuniaire maximum dépend
aussi de la quantité de richesse
évaluée en numéraire que posséde
le consommatenr...”]. Does this
not seert to be a veiled allusion to
the income-elasticity effect?

More on project assessment in the
nineteenth century

Afterwards it was Arthur
Mellen Wellington (1847-1895)
who crystallized the technique of

economic analyses between alter-
natives, at first focusing on railway
problems. Wellington maintained
that engineering could be defined
as “the art of doing that well with
one dollar which any bungler can
do with two after a fashion.”15

“In the days of railroad expan-
sion, the present value method,
as an analysis of capitalized
cost, was highly favored
because the lives of railways
lines were infinite for all intents
and purposes.”i6

The same was admitted by
Grant & Ireson, the authors of the
most famous textbook on the eco-
nomic assessment of projects.
Other noteworthy author in this
field is “old Boulding” of the
University of Colorado, whose
hobby was writing verse. It has
been said that, when selecting the
indifference rate for a project, he
would recite the following poem:

Around the mysteries of finance
We must perform a ritual dance;
Because the long term interest rate,
Determines any project’s fate:
At one per cent the case is clear,
At three, some sneaking doubts

- appear;
At four, it draws its final breath,
While five per cent is certain death.

Meanwhile, what were the
other thinkers of the time doing?

Saint-Simon and the positivists

The history of political
ideas of the nineteenth century is
dominated by the dissemination of
liberalism, that is, technical
progress and human welfare. But

it is also the epoch of Saint-Simon
(1830) and Auguste Comte, “a
positivism imbued with romanti-
cism.”

“Saint Simon, a ~great
writer,” said Stendhal, “a great
writer, but a second-rate politi-
cian.” Saint-Simon, to tell the
truth, was not a socialist, because
he did not condemn private prop-
erty; he dreamt of a new industrial
regime where the lazy would be
swept away; it would be com-
prised of only competent, skilled
people: an elitist socialism, for the
intelligentsia.

But his disciples, Augustin
Thierry, Augunste Comte, the
bankers Olinde and Eugéne
Rodrigues, Enfantin, and Bazard,
augmented and extended the mas-
ter’s ideas to come up with collec-
tivism. In their eyes, individual
ownership of property was unfair
because it granted the right to earn
income without having to work for
it: this was a privilege that had to
be abolished along with so many
others. As is well known, the
Saint-Simonians founded a reli-
gion and their adventure ended up
in a sort of convent in Ménil-
montant,

These were the scientists and
technocrats who were the precur-
sors of the government of managers
and mandarins which arose in
Venezuela in the mid-nineteenth
century. Ferdinand de Lesseps, the
builder of the Suez Canal with plans
designed by Fournel and Father
Enfantin, who in turn was the pro-
moter of the French railway, was a
follower of Saint-Simon.
Afterwards he attempted to do the
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same 1 Panama, but a miscon-
ceived initial design of the canal at
sea level and malaria led to his
death.

Venezuela was a modest
colony, a Captaincy General until
the end of the eighieenth century.
Without any natural resources, no
trade or roads (for wagons}), only
mule trails. Nor did it have any road
tolls, obviously, although it did
indeed have sales taxes, but for
other purposes. It was only in 1830
when Phez decreed that a study be
conducted for the Occidental road
(Caracas-Valencia), was a toll final-
ly adopted by Cajigal for the stretch
of the road from Los Teques to La
Victoria, where the topography was
one of the most rugged. Recently,
regional authorities have revived the
importance of local tolls without
due attention to the maintenance of
highways? [Where are you
Richelieu?]

Neoliberalism or liberal intervention-
ism: the Lippmann agenda

Today their hearty offspring
are doing well, partly because the
theory is sponsored by the industri-
alized countries (interested liberal-
ism? laissez-nous-faire?). Neolibe-
ralism was consolidated in 1938
with the Lippmann Collogquium
which was held in Paris with the
attendance of Mises and Hayek,
among others, and leading to the
publication of Geod Sociery (in
French the title was La Cité libre).

They claimed that the princi-
ples of liberalism had remained per-
fectly valid except that they had
“never been satisfactorily applied.”

JUSTIFICATION FOR MARGIMAL PRICING

(From Hotefling, *Tha General Welfars in Relation to Prablems of
Tanztion of Raitway and Unlity Rates.” Econcmetrics, val. 6. July 1938,
page 238)

al
Demand

f=

Contuther's mazimum Turphus

GROUP 1) THEORETICAL APPROACH, BUT PRACTICA
APPLICATION (“PROFITABLE")

It applies optimization of the maximum weifare theoretical mede! without
testing its practical achievements. But it compensates for the imbalance in

order to obtain the eamings it seeks.
z N

IBRD EDF
ROUP 2) : INVOKING FORWARD COSTS

*Prices are amounts paid by an ﬂddiﬁﬂ"ﬂ "The idea of selling at marginal costs is acvisable because,

consumption and should be realted to when setting prices stemming from the least-cost altemative,
incremental costs fo address these between competing service options, it implies the least use of
increases in consumption.” {olal future resources (vepresented by the price) and ansures
the consumer's preference for this product compared to
others..

And regarding the (averags) historical cost, it coutd ba equal
10, less than or greater than, but this is an other matier.
Because we will be lalking about average cosls as sunk costs.

TURVEY &
ANDERSON

( MENDEZI-AROCHA )

the prices should be associated tothe  “the prices should represent the present
alue of resources used or saved...” value of the least-cos? alternative over
time and in the region”

=PVIO&M)
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The twentieth century

After Hotelling came the
Electricité de France group (espe-
ciallty Boiteux), whose story is
already old hat. Inside the World
Bank movement, Turvey’s contribu-
tion is very important [see his work
in my 1982 book] and more recent-
ly, there has been Mohan
Munasinghe. Publications by the
World Bank and its followers (at
IDB, for example) basically spread
the theory of surplus maximization
(for consumers and producers)
“which is achieved by selling at
marginal costs,” as demonstrated by
Hotelling’s chart where the supply
curve is represented in the famous
chart indicated here (Figure 2).

2.  CRITIQUE

Regarding interpretation, 1
will essentially distinguish two
stances with respect to the marginal
cost theory:

» The traditional stance, which 1
will call the “esoteric” position,
which is in line with Pareto’s
theory. It is the one sponsored
by Munasinghe and other offi-
cers of international banking
institutions in Washington, D.C..
Here an optimal allocation is
apparently achieved by applying
economic costs. The EDF group
would also be the followers of
this theory, although some of
their later stances put them par-
tially in the following group
(Fiigure 3).

* The pragmatic stance, which
has abandoned a strictly Paretian
approach and sees forward costs,
with two separate options or
connotations:

- There is one group that
applies marginal costs with-
out claiming kinship to
Pareto’s theory, but rather
claiming that accounting or
average costs are associated
to sunk costs and that prices
should be related to resources
that foster either consump-
tion or savings (Turvey &
anderson, 1977, page 9). The
example of “the village at the
foot of the mountain” of
Gabriel Dessus.

- I myself, modesty apart, see
marginal costs related to the
least-cost alternative stem-
ming from planning studies
and therefore guaranteeing
the consumer’s selection of
the cheapest service of pro-
ducing with the lcast use of
resources by society (Figure
3).

The Benefits of Marginalism

Ultimately, m real life, what
has been achieved with the concept

of optimal welfare? What has final-
ly been achieved?

And what does optimal allo-
cation of power resources really
mean, in concrete terms? What has
been achieved after 50 years of
applying marginal costs in Third
World countries (apart from increas-
ing tariffs)?

The eilimination of subsidies?
This has nothing to do with margin-
alism at all. :

Load Factor Benefit

What led to the increase in
consumption’s  load  factor?
Apparently it was the behavior of
French cement works, with the so-
called tarif vert {green tariff]. But
improvement of the load factor by
means of dual-price tariffs is not an
exclusively marginalist improve-
ment. In fact, in the United States,
time-of-use tariffs based on average
costs are highly common.

FUNCTIONS OF THE PRICING SYSTEM

- OPTIMIZATION OF

RESOURCE ALLOCATION §

-

FACTOR
REMUNERATION

PRICE
STRUCTURE

CONSUMPTION
STRUCTURE
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Even people from EDF have
shown a certain aloofness regarding
the strictly theoretical stance over

the last few years. For example, Present Value of Costs
Yves Albouy recognized the fol- Yearly Equivalents
lowing:

“.if the ideal allocation of Updated Cash Flow

resources is abandoned as an
chimera, there is much to be said
for a pricing policy that enables
subscribers to obtain additional
product units when they are will-
ing to pay the cost for supplying
them...”17

“_..the reference to Pareto’s opti- :
mum that has been so keenly \\\
emphasized by theory would be
relegated to secondary impor-
tance...”

llNS’FALLA'I'IONS 2

*-

et
INSTALLATIONS I ™',

Finally he concludes:

“With all due modesty and real- Fig. 6
ism, probably the case for mar- PLAN Investment )
ginalism is best expressed in rd : Program _

terms of rationality than in terms
of general optimum...”!8 OPTIMUM

Tariff-setting system
Basic Aspects of My Viewpoint \[ MARKET }{ a(r-lra;; S:Sﬂ:,; )

1. The basic principle is that the
structure of energy pricing in a
cornpetitive situation, whenever
this prevails, determines the con- Fig. 7
sumption structure, with inverse
triangulation (Figure 4).

AVERAGE

2. On the producer side, the “opti- C MARKET PRICES
" mal allocation” of inputs is

hicved with e MARGINAL
acmeved with the combination
that leads to least-cost produc- :)

s

ETC
assessing projects and selecting )
the least-cost alternative, also . \ LEAD TO (USE)
called the least present value of J / THE SAME PRICE

the cash flow, discounted from ( PLAN

Normally this is achieved by C MARKET
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Fig.9

$KWH

Cmarg 2

Cmarg 1

all the disbursements during the
project’s useful life (operation
and maintenance expenses plus
investments) (Figure 5).

Occasionally, although gen-
erally not in public service projects,
the highest profitability alternative
is chosen, because the idea is to
compare cost alternatives and not
cost-benefits. This is a practical
approach.

On the Plan side, normally
the scheme shown in Figure 6 pre-
vailed, whereas on the Market side,
the possible pricing strategies could
be the ones indicated in Figure 7.

The difference arises at the
moment of setting tariffs. Here I
would like to formulate the follow-
ing approach: I am not going to
apply a tariff to recover past invest-
ments, but rather a price that
reflects the cost of the latter and
future investments.

The price appears not only as
a market instrument but as a plan-
ning instrument to guarantee the
plan.

If T equal marginal cost to the
price of the minimum plan, the opti-
nization is not Pareto’s but is aimed
at guaranteeing that the market will
choose the project that uses the least
resource combination compared to
other projects or services competing
on the energy market or in the
regions.

Therefore under these condi-
tions, the scheme indicated in
Figure 8 holds true.

The problem is that this
implies marginalism in the strictest

t+1

sense of the term, at its true value,
without financial constraints to
compensate for the required prof-
itability. One has to sell at a region-
al marginal cost in order to promote
the movement of the most econom-
ical resources from one region to
another, from one energy product to
another.

Some peculiar aspects to the
problem

If it turned out, as indeed it
did, that new inputs were much
more expensive, the sale price

Ratio between Marginal Cost and Average Cost
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would jump, and so would prof-
itability. It has therefore been
claimed that marginalism must be
applied in terms of structure, but
everything should be conditioned by
financial constraints,

As indicated in Figure 9, in
the first case (1), marginal costs are
lower than average costs (PP1), and
in the other case (Cmarg?2), margin-
al costs are much higher than aver-
age costs (P2). Pricing for the
future will depend on the policy
being applied, among various alter-
natives: a) with a marginalist struc-
ture but maintaining profitability or
the company’s financial equilibri-
um, which is the stance of Group 1,
the theoretical approach, with its
EDF variant.

I would therefore like to for-
mulate the following constraints:

Constraint 1: One has to know the
linkage between average cost (nor-
mally regional) and marginal cost.

If marginal cost is much
higher than average cost (Case 2),
there is no problem in applying it,
except that it could be unfair (we
always talk about long-run marginal
cost calculated over a time-period of
various years). If it is lower (Case
1), these sales would have to be sub-
sidized but we will face financial
problems, which has traditionally
been the pragmatic (or managerial)
objection to this theory (Figure 10).

But the relative position is
the key point.

Constraint 2: There will also be
inefficiency when the average
investment is much higher than

average
incremental
cost

Pettengill’s space

(S L,

marginal costs, so that it does not
seem that sales of little importance
(in the total amount) will determine
the price of global sales.

This is the case of manage-
ment riding on the top of the wave,
in other words, receiving the income
stemming . from marginall cost
applied to the entire existing invest-
ment. Everything depends on the

time, region

system’s degree of adaptation,
which is what determines the rela-
tion between marginal cost (equal to
average incremental cost, for exam-
ple) and the variable and fixed cost,
because it should be equal to the
development cost so that there will
be neither deficits nor claims. This
is apparent in Figure 11.
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AMBIGUOUS SIGNAL
k (nomidentifizble sourcs)

MARGINAL COST
HYDRO REGICN A

l

THERMOELECTRIC
MARGINAL COST

1 should probably elaborate
this aspect a bit more. Namely, the
least-cost course between regions
and different periods of time for
each type of energy, oriented by
marginal cost equal to the least-cost
alternative (Figure 12).

Nevertheless, there are other
difficulties.

Constraint 5: As long as the prod-
uct can be identified to the sellers.

Compatibility

_ When a structural change in
the means of production is formu-
lated, because traditional resources
have been depleted (thermoelectric,
for example, and when one has to
resort to new sources, such as
nuclear, new hydro), the sale at mar-
ginal costs can be very timely. The

CM2 figure illustrates that well
(Figure 13).

The problem could be
refined even further, with more in-
depth analysis of the investment
function, depending on whether you
are dealing with power generation,
transmission, or distribution, since
the identification of signals is much
more conspicuous.

Incompatibility

In this case, the signal, in
addition to the fact that it would
have to be identified as either mar-
ginal or average, which in itself
involves a highly practical difficulty,
should be differentiated depending
on whether the supply is hydro or
thermal. This is not frequent in
small countries or systems, that is,
when the scope of the expansion is

significant compared to the capacity
that is already installed.

Constraint 4: But if the new cost is
equivalent to the previous one, “then
nothing ever happened.” The struc-
tures do not have to be changed,
everything is under control (Figure
13).

Constraint 6: Possibility of choos-
ing

In the power sector, it is diffi-
cult to differentiate the source of the
product (thermal, hydro) because
there is no way to separate or iden-
tify the mix, as in other services or
industries. Only time of use can be
differentiated, but this is not neces-
sarily a marginal attribute.

This especially involves the
problem of primary energies, which
is an energy policy problem.

Constraint 7: Only that which can
be changed is of interest. Inthe text
Iwrote in 1982 | spoke about avoid-
able costs and cost regions and tirme
periods. Afterwards, I proposed the
least-cost course, which is a propos-
al to be guided by means of con-
sumer prices so that the user would
modify his habits toward the least-
cost scheme for the supply compa-
ny, which involves the least cost of
the service (and therefore its tariff).

Limitations of marginal cost sale

Constraint §: But if no differentia-
tion is possible, as in some ¢lectric
power sector situations, on the types
of products, according to the energy
sources producing these products,
the marginalism would have little
success (in electricity, the source of
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supply cannot be identified at the

time of the sale, but this occurs after
the decision of investing).

The second-hest case

What should never prevail is
the acceptance of a second-best
alternative in the form of a cost
structure that has the same power-
energy ratio in the average situation
as in the marginal situation, becanse
this means ignoring the marginal
cost level, which is the key value
from our point of view. This is our
stance, although many already
apply this approach (such as U.S.
Commissions like that of the State
of New York).

It should be noted that, from
the consumer’s point of view, the
self-generation alternative should be
compared to the sale price of the
power utility, and that is the margin-
al cost for the user.

Constraint 12: Knowledge of the
marginal cost is a very important
guideline for the power utility’s
manager in his daily administration
of the utility and in the design of the
tariff-setting scheme.

Only electric power marginal
costs

If marginalism is applied
only to electricity, this is another
limitation for achieving a least-cost
course in the energy sector for opti-
mizing the use of competitive ener-
gies.

Constraint 13: As for primary ener-
gy, one of the areas of marginalism,
in its practical version, where high
. yields can be expected, is the energy

PRICES

. THERMAL,

l#\

*NATURAL -
. LGS L .

LI RUELOL”

Fig. 15

Venezuela: Energy prices according to the purist approach
Regional Marginal Cost
Energy Policy Scheme
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sector, because of the rationalization
of energy consumption by means of
prices. Nevertheless, the fact is that
energy prices are not governed by
marginal guidelines except in one
single power sector and even then
just hardly (Figure 14).

Constraint 14: The map of Figure
16 shows a regional pricing policy
using marginal costs in Venezuela in
keeping with a purist acceptance of
the term. With one tariff for each
energy product in each region at its
margimal cost.

We should note, in this case,
that the differentiation of competi-
tive products is absolutely possible.

CONCLUSION

There are two stances. And
one is forced to choose between
these two. 1 myself would like to
recommend the second.

1. Sales are made at marginal costs
as a result of mathematical liber-
alism, believing that economic
costs, which would be the sale at
the cost of new investments,
would promote the elimination
of subsidies and load factor
improvements and would also
avoid other inefficiencies in pub-
lic service tariff-setting, espe-
cially in the electric power sec-
for, but not as a result of Pareto’s
theory.

This is marginalism in the
strictest sense of the term, but
only in theoretical terms,
because in practice, as far as
company profits are concerned,
the entire price structure is dis-

~

torted. That is the Washingion
school and its advocates.

2. Truly sell at marginal cost, dis-
criminating as much as possible,
by time-of-use, seasons, and
regions, to avoid unnecessary
mvestments and transport. This
is pragmatic marginalism, the
course of least cost over time
and in space.

This is the sale price at marginal
costs stemming from least-cost
planning alternative so as to
move the market toward the
optimal use of resources.

Somehow compensating finan-
cial implications in order to
ensure a better distribution of
resources. This is the stance of
strict marginalism which is not
applicable because it would lead
to excessive earnings or huge
tosses. Although not necessarily
and depending on one’s point of
view.

And to train the consumer in line
with new cost trends.

NOTES:

1. It should be noted that we are
dealing with increases, at con-
stant prices, of the products but
not because of inflation.

2 Hehry Guitton, Econaomie poli-

tigue, Dalloz, Paris, 1971 (two
volumes).

3. AGA Rate Committee, quoted

by AMA, Electric Power
Economics, 1970.

11

12

13

15

16.

De Camps, The Ancient
Engineers, quoted by AMA in
Historia de la Ingenieria,
Caracas, manuscript.

According to Cotelle, Esquisse
historique sur U'institution des
ponts et chaussées, drawn from.
the Revite administrative, Paris,
October-December 1848, page
i0.

Cottelle, op. cit.

See Jean Touchard, Histoire des
idées  politiques,  Presses
Universitaires de France, Paris,
1939,

See Collezione di scritti inediti o
rari di economisti, diretic da
Luigi Einaudi; Ecrits choisis et
republiés par Mario de
Bernardi.

Principii, 186.

A reappraisal of welfare eco-
nomics, London, 1969.

Daobhb, 1971, page 3.
See Gaétan Pirou, Les théories
de Uéquilibre économique, Paris,

1946.

Pirou, page 434.

- Pirou, 1946, page 298.

Arthur Mellen Wellington, The
Economic theory of Railway
Location, Wiley, New York,
1887.

Quoted by Taylor, Economic
Engineering, 1970, page 427.
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17 Case Studies, Analysis of mar-
ginal costs and design of elec-
tricity and water rates, DB,
1983, page xviii.

18 Yves Albouy, ibidem.
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