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1. Introduccidn

L.a prospectiva realizada por la Secretaria
de Energia de Argentina, para el periodo
2000-2010, muestra que la produccion
de gas natural tendrd capacidad como
para satisfacer las necesidades del mer-
cado. Cuando se extisnde el horizonte al
afip 2020 la situacidn es ciertamente
preocupante. Nuestra revision de la pros-
pectiva mencionada muestra que, en
particular, 1a Cuenca Neuguina tendria a
partir del 2010 dificultades de suministro,
a menos que expanda su Base de Recur-
508,

Las consecuencias pueden conducir a
una seria perturbacion en al suministro
de gas a los mercados interno y externo
y para las economias de las provincias
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gue dependen de las regalias provenien-
tes de la Cuenca. A ello se agregaria Ia
caida en la recaudacion de impuestos,
tasas y contribuciones gue pagan las em-
presas involucradas i alza en la tasa de
desemplen, entre otros efectos. Para tra-
tar de evitarlas seran necesariag
investigaciones sobre el potencial de ra-
servas e inversiones significativas en
exploracion, que deberdn ser fomenta-
das por una politica energética activa.

Sobra esta base, en los apartados que
siguen nos referiremos primero a los ra-
fuerimientos internos y externos de gas
natural y luego a las posibles dificultades
de oferta que tendran los productoras de
la Cuenca Neuguina. En ese contexta no
pueden ignorarse las derivaciones que
han tenido las crisis de capacidad sobra
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el suministro energético en California y
Brasil y las causas que las han originado,

2. Breve descripcion de la indusitia en
el presente

Recursos de gas natural El tema de los
recursos es central toda vez que consti-
tuye la plataforma para el fufurg
desempefio de la actividad del gas natu-
ral, Estos se clasifican entre recuperados.,
descubiertos, identificados v no identifi-
cados, dependiendo del riesgo que
supone cada categoria. El tema as de
gran complejidad e inclusive de contro-
versia ya gue algunos autores sostienen
gue los recursos no identificados no al-
canzan a la categoria de reservas v por lo
tanto no deben ser considerados en las
estimaciones del potencial productivo.
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Tatda 1: Base de Aecersos Gastleras en la Cuerca Meuguing (MMM me)

Produccitn Aesarves HAesarves Resarvas Recarsos Riziursos

Fecha d acumulaca Frobadas Criginales | Idantificadas e Litimos
kil ) Diescubiartas il Idonificadns

E=timacion e

1 2 A=142 4 5 G=5+4+5

1993 (1} 1ar 323 510 T4 396 1150

1986 (2) 242 341 583 o5 216 a5

| 1999 (3} FeRle] 3T 637 av 200 a4

(") Enbase g dafos o Yagovan, 1894: ") Resereas Protables y Posizles @ (') Recurses Hipoldlicos v Eapaculatives,

Fuente: (1} Yrigoyen, 1984; [2) Movara, 1963 (31 5E ¢ M, 2001,

En este trabajo se sigue el criterio que los
recursos no identificados son suscepti-
bles de transformarse en reservas,

La suma de todas las categorias son los
Recursos Ultimos de la Cuenca a la fecha
de su estimacidn y la ponderacion de ca-
da categoria por los respectivos factores
de riesgo, tanto de dascubrimiento como
de recuperacion, configura los Recursos
Ultimos Recuperables gue es previsible
entregar al mercado. Mos referimos a fac-
tores de riesgo y no a factores aleatorios
dado gue la cuantificacion de aguellos
son el resultado de la experigncia de ax-
pertos calificados (gedlogos e ingenieros
de reservorios) mientras que los altimos
suponen un juego de azar.

Exizten diversos trabajos nacionales gue
han cuantificado los Recursos Ultimos
de gas natural en la Cuenca Meuguina
{Tabla 1). Los datos estan expresados en
miles de millones de metros cubicos
(MMMme).

Algunos de esos trabajos son astimacio-
nes propias de los autores, otros
recopilan informacion confidencial dis-
persa, de empresas en operacion vy
certificadoras de reservas € infieren los
resuliados. Nuestro objetivo no es entrar
en una discusion sobre la validez de los
datos que consideramos deberia ser ana-
lizada en un comité de expertas sobre el
tema, sino analizar el comportamienio
que cabe esperar de la produccion futu-
ra, ante los requerimientos del mercado,
dado el potencial gasifero en la Cuenca
MNeuwquina.

Parace necesario recordar que a madida
que aumenta el conocimiento, los recur-
s0s pasan en cascada desde esa
categoria a [a de reservas posibles vy ue-
go hasta la de probables antes de

producirse los dascubrimientos que lag
transforman en probadas (por desarrollar
y desarrolladas). Ese proceso dindmico
no es automatico ni necesariamente se-
cuencial y puede explicarse por un
conjunto de evaluaciones que conduce &
cuaniificar los recursos en sus distintas
categorias.

5i los volimenes de Recursos Ultimos
cuantificados hasta el presente reflejaran
su disponibilidad definitiva cabe esperar
que las reservas y recursos no descu-
biertos, a medida que se transforman en
reservas probadas, sean cada vez meno-
res y mayores estas (ltimas. Sin
embarga, se obsarva que los recursos
Gitimos varian con el mayor conocimien-
to que aportan los avances de la
tecnologia en exploracidn. Pero, dado
que la probabilidad de encontrar yaci-
mientos grandes es cada vez menor cabe
gsperar que |a expansion de los Recur-
sos  Ultimos  tambign  sea  menor
apraximandose a su limite definitivo. El
proceso implica aumentar el conoci-
miento sobre el potencial (recursos y
raservas no descubicrtas) para transfor-
marlo luego en capacidad (reservas
racuperables).

Was complejo adn resulta que esa capa-
cidad se agota con la produccion. Este
aspecto fue analizado en el pasado
[Marshall, 1890] con referencia a la ex-
plotacidn minera:..."El producto dal
campo es algo distinto del suelo, pues
aquél, debidamente cultivado, mantiane
su fertilidad, mientras que el producto
de la mina es una parta de la propia mi-
na”. Entonces, dada la produccion de gas
natural se requeriran de crecientes des-
cubrimientos de reservas tanto para
reponer la capacidad como para posibili-
tar un suministro acorde con las
crecientes necesidades del mercado. Sin
embarga, no basta con disponer de una
Base de Recursns, Adicionalmente se re-
quiere poder exprasar en términos de
recuperables a los componentes que me-
dian entre las Reservas Originales v los
Recursos Ultimos (Tabla 1). Las Reser-
vas Originales ya han sido en parte
extraidas v el resto, una vez desarrolla-
tlas, estan en condiciones de ser puestas
en superficie con una elevada probahili-
dad de que asi ocurra. La cuestidn as
cudnto puede recuperarse del resto de
reservas vy racursos, Para tal fin en este
trabajn hemos adoptado el criterio aplica-
do por DeSorcy [Citado por Novara,
1998].

De [a Tabla 1 seleccionamaos la estima-
cidn de reservas y recursos de la fila (2),
que se origina en diversas fuentes de in-
formacion y que son suficientemente
desagregadas v actualizadas para los fi-
nes de este trabajo. Esto nos lleva a la
siguiente cuantificacion para la Cuenca
Meuquina {Tabla 2.

Tabiz 2: Raservas v Recursos Gasilaros anla Guanca Meuguina al 101097 MMMz

- —— Basards Fasirsos
e ldertifcadas Pz
sl Prabedas Frobatlas Preibles | Idersicacos
i 2 3 d=1=243 | )
Meaguina 311 I 193 4359 || 2155
Fuenle: £n tase 2 cales da [Novara, 1484]
Tabla 3 Esfmacian de Fecursos Ulimes Aeciperanles al 51922000 (MMbme]
Produceitn | Produccién Anseras R Risoness RE\:;::M N Fecursig
Cupnea Hels '| anpmilaca Pindacas Ovginales librilicadas conilicades Uiimes
Hnua ] [ | Desouberas ABgLpamias Raropambing Ren.pembins
Produciva .: ! & :f.l e :
(1) 12} 131 (=423 (5) L O b g
Meuguina 258 338 53 e 227 | ara] 750
171 Hera da reemvencion a i lomacicr; (7] Estmado en base & dakos de [ Yrigoyen, 189 07 Detes [SIEE-OLADE. 2001] eon infemmasiin provisla por L
Sacratana da Snergia. {77 Eslimade a 1857 oo base a dates de [Maara 1893] incluve reservas probabled v posidles. (') En base & dadns 2
{Mowarm, 1598), incluye poOEnGaEs st mades
Fugnte: Elabovaciin propa
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Los Recursos Ultimos Recuperables as-
timados para la Cuenca Neuguina {Tabla
3), al afo 2000, indican que concentra
43.9% de los recursos gasiferos recupe-
rables del pais, estimados con la misma
metodologia. Por ello la importancia de lo
que suceda en el futuro con el suminis-
tro de gas de la misma.

Los datos de Reservas Originales de la
Tabla 3 parecen bastante fidedignos y el
error puede estar dentro de mdrgenes
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Racursos Ullimos Recuperables que he-
mos estimado, mientras gue el margen
por descubrir fue del 8.1%. Por o tanto,
a5 bastante previsible el futuro de la
Cuenca si no aparecen nNuUevos recursos
y i se confirman las estimaciones.

A efectos de posibilitar un andlisis dind-
mico de los descubrimientos y produc-
cian frente a los requerimientos futuros
nos basaremos en los datos de la Tabla 3.
Es importante sefialar que el grado de
madurez de exploracion de la Cuenca
Meuquina tendrd una incidancia significa-
tiva sobre el ritmo de descubrimientos
produceion future, de ahi la importanciza
de disponer de un adecuado conacimien-
to del universo de recursos.

Produccidm En el 2000 la Cuenca Neu-
fuina habria producido, desde el inicio de
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I [MMUSE)
G L Mera-Pasn del Mapo a7 1520
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Chi ‘fae. Lema La Leta-Paso Buta Mali
hila o l:na. E.,a as_u a Malin 12199 1504
Paciien  Lonwg: 236 s iarn: 207y 24, Cap: 35 MM
Brasil Alde Brezilara-Urnuguznans
BEi B |.,s| I .IUQL‘I'p'dIId. w0 125
TGM Longy: 450 Gm; Diaurc 247 Cage 2.8 Mmed
Uruguay G, Emrerrhn.c\'Cru:! Rin Unigusy i d] 0 i
Cassinlanca Long: 10L5 ki; Diar: 1687 Gap: 2 Mircd |
} ol
] Furita Lare-Calanis
bt u r,R- 2 - Canslrucedn 400
Cruz del Sur Loy 92 ki D 247y 187 o B MMl
Foente: Enase a dates de Ivferme Tricesral de ENARGAS, Divenmoes 2000,
Tabla 5 Expertacianes de la Cuenca Neuquns a los paises vecines
Expartacsdin | Mime]
— Chile Bragi Urtigiesy Tobz!
1957 140 | a0 ae 4
1388 1176.0 ok L2k N7ED
1389 1971.0 00 =0 15040
2000 20950 | 1710 e ER04.0
Fueme: Fuente: Secmilaia de Encnglin y Mirens, Praspoctia 2000

razonahles, Las reservas identificadas v
los recursos no identificados correspon-
den a datos de 1897 v pueden tener un
margen de error mayor debido a que en-
tre esa fecha v el 2000 seguramente se
han identificado nuevas reservas gue han
abierto informacion v que pueden haber
maodificado los datos.

Es interesante destacar que en el afio

2000 las Reservas Originales de la Cuen-
ca Neuguina fueron al 91.9% da los
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la explotacion en 1918, el 44.8% de los
Recursos Ultimos Becuperables v habia
entregado produccion al mercado por vo-
limenes que representaban el 59.6% de
la produccidn total del pais. El resto de
los principales aportes fue seguido por
las contribuciones de las Cuencas Austral
y Moroeste (Grafico 1),

Exportacidn: En 1997 sainiciaron las ax-
portaciones a Chile y hasta el 2000 se
han agragado nuevos gasoductos a ese
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pais y se han incorporado interconexio-
nes con Uruguay v Brasil (Tabla 4}, que
han incrementado las exportaciones (Ta-
bla 5).

Las inversiones en gasoductos origing-
das en las expectativas de exportaciin
de gas natural de la Cuenca reprasents-
ron 38.1% de la inversiones en gasoduc-
tos realizadas en &l pais, también para
exporiacian.

Las exportaciones de la Cuenca rapre-
sentaron, en el afo 2000, el 49.7% de las
gxporaciones totales de gas del pais. Por
lo tanto, también es importante el futuro
de esta Cuenca para los paises vecinos.

Regulacion, Los precios del mercado ma-
yorista se fijan por libre contratacion en-
tre ofarentes v damandantes, mientras
gue en los mercados minorista y de ser-
vicios de transporte y distribucion, los
precios v tarifas son regulados por el En-
te Macional Regulador del Gas (EMAR-
GAS). La evolucion de precios boca de
pozo (Tabla B) indica a la Cuenca Neugui-
na como la de mayor precio respecio al
resto de la Cuencas.

Los precios Gity Gate del gas recibido en
Buenos Aires, procedenta de la Cuenca
Meuguina, se estimaron en promedio en
1.93 USS/MMBtu para el afio 2000y los
costos de transporte promedio desde |a
Cuenca Neuguina se estimaron en 0.8
USS/MMBtu.

3. Perspectivas de suministro de gas
natural 2000-2020

Luego de analizar la prospectiva oficial
sobre el mercado de gas natural en Ar-
gentina [Sec. de Energia, 2001],
presentamos algunos resultados que es-
timamos pueden ser de interés para los
decisores energéticos v operadores de
la industria del gas.

Las principales resultados se refieren a.

s Flalcance de los recursos de gas na-
tural para aseqgurar el suministro a
largo plazo al mercado interno v ex-
terno.

= Efectos del alcance de los recursos
sobre los precios de venta del gas



natural en cabecera de gasoductos y
sobra l0s precios “city gate”,

Al respecto se analizan dos escenarios. El
primero, de Referencia que supong un
crecimiento tendencial (business as
usual} con leves ajustes v con una dispo-
nibilidad de recursos como la estimada
en la Tabla 3. El segundo, de Expansidn
de Recursos Ultimos y que mantiene to-
do lo demas igual,

3.1 Los requerimientos del mereado in-
terno y externo

En ambos escenarios los requerimientos
internos de gas natural, de los sectores
socioecondmicos, crecen en el periodo
2000-2020 al 3.4% acumulativo anual.
En los sectores Comercial v Pablico, In-
dustria y Petroguimica, Electricidad v
Exportacion se han adoptado las tasas
de crecimiznto pravistas por la Secreta-
ria de Energia [SE v M, 2001]. Para las
Sectores Residencial y Transporte se han
adoptade funciones de saturacion con
crecimientos acumulativos anuales, entre
el 2000y 2020, de 2.1% v 3.4% respec-
tivamente. La razdn para calcular en
forma independiente a los dos dltimos
sectores se debe a la madurez del merca-
do de gas argentino. El resto de los
sectores tiende a sequir el crecimiento
gcondmico esperado aunque, con la cri-
sis financiera de fines del 2001, parece
optimista. La expansion del mercado ax-
terno depende de contratos de largo
plazo y autorizaciones de la Secretaria de
Energia.

Los requerimientos a la Cuenca MNeuqui-
na (Tabla 7} se han asignado de acuerdo
a la estructura de las entregas de gas de
la misma en el ano 2000. Esas entregas,
gn millones de metros cubicos (MMmE),
estan condicionadas por la capacidad
existente de los gasoducios en opera-
cidn, a esa fecha.

La hipdtesis basica adoptada s que a
largo plazo la demanda se enfrentard a
una oferta que determinard el origen de
Ios suministros y gue los ductos se aco-
modardn de acuerdo a la racionalidad
empresarial en un contexto del mercado
que pueda cambiar la direccidn de las

Crrganizacion Lalineamericana de Energia « OLADE

Takla £ Pracios promeadio an booa da poee dy condrlzs por oaenca, sin nguestos [DESMAEL)
Papmecio Bals i aroasia MNaugura ]
1965 1125 1983 1,249 0954
1956 1.155 1.214 1.514 0367
1967 1.163 1215 1.813 0.96&
14948 1150 1.200 1.520 0470
1854 1140 1176 1,300 0470

Fuerts: Gas & Gas wanios nomeins

corrientas de suministro e incluso de-
sactivar algunos gasoductos.

3.2 Exportaciones por destino

Entre los afios 2000 y 2010 s2 han adaop-
tado las previsiones de expaortacion
estimados por la Secretaria de Energia.
Entre el 2010 y 2020 se ha supuesto la
continuidad de esas exportaciones. La
Secrelaria de Energia prevé gue los sumi-
nistros se realizardn de acuerdo a lo
convenido entre demandantes v oferentes
en los contratos v segun las autorizacio-
nes concedidas por el gobierno hasta
fines dal 2000.

Como se desprende del Grafico 2 y Tabla
8 Ios destinalarios de las exportaciones
mencionadas, desde la Guanca Neuguina,
s0n Chile, Uruguay v Brasil.

3.3 Produccion

a. Tendencias de la produccion posi-
ble frente a la produccidn requerida
por los mercadaos interno y externo

Luego de las reformas en el Sector Gas
Matural (1992), los productores han reac-
cionada con una produccion anual
creciente gue ha satisfecho los requeri-
mientos de los mercados interno vy
externo. Ello se refleja por la produceian
maxima posible {PMP) gue indica la
adaptacian a los requerimientos median-
te la aceleracion de |a produccidn en el
pasado reciente (Grafico 3). Pero, para
satisfacer la produccion requerida por
los consumidares serd necesario acen-
fuar ese proceso de aceleracion comn
muestra la PMP en el futuro.

Teala 7: Avguenmienlos ds Gas Matarel 2 la Cusnca Meuquing (M4
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Fuaniz En baso a dises de DLADE, ci b Secradis de Energ'a v elstcraconss pronas.

Es posible que comao efecto de la crisis,
Bsas exportacionas adicionales puedan
ser mayores en el futuro, sila capacidad
de l0s ductos o permite, con el fin de
compensar la posible reduccion de los
requarimientos en el mercado interna.

Gralica & Esc. de Referensia
Exportacion de la Cunnca Mouguina

OO0
Ll B o o e
000 Stelti r
oo IR
S0 S
200 :
1000 {EEEEE

M

I B
190 1005 F000 005 M0 215 202

B Chik Gasarces
W gy Mooiovideno

B Eagl Lnuuayana
Chisy Paihicn

W Bral Park aogne
Unuagacry Favsaodd

Tanla 3 Escenarn de Aeferencia de Expariasianes o 18 Cuercs Neaguirs

i Brasi Chie Lnsguay Talal
2000 i 2056 | sl 2304
005 =] 338 | 116 |
10 850 AETE | 1654 B8
Fugrie: Er i a 92008 de 1z Secrelana da Enargia, 2001
23
Organi zaci 6n Lati noaneri cana de Eneraqia



Grafice 3: Esc. de Referencla
Produccidén anuval

evolucion esperada en el futurg
resulta de suponer gue el ritmao

de descubrimigntos mantiena

— Ol b, Posie
Camsurd Irkams

= = = Produccin Fesuerida

it T las tendencias del pasado re-
£ T ciente (1995-2000) mientras
g P L ) ] que la produccidn ha sido forza-
o — \ da con el fin de salisfacer los
i | ;l' | reguerimigntos internos v axter-
o | o
1590 1845 2000 2005 20 2015 2020 H0SE] Expansmn'

Por otra parte. la estabilidad de
los marcos narmativos que per-

Grafico 4: Esc. de Referencia
Resarvas Remanentes

mitieron esa expansion de la
produccion en el pasado puede

pudieran aumentar como resultado de
una exploracion exitosa por las empre-
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' compiten la realidad v la fantasia. 2 o __"'_7/ | |
Las Reservas Recuperables resultandela  EI enfogque en este escenario es o __'___,,»-ﬂ" | ST TR
diferencia entre los descubrimientos y  determinar qué pasaria con el al- - [l it
produccidn acumulados (Grafico 5) cuya cance de la PMP si los Recursos 1990 1995 2000 2005 2040 2015 2020 2004
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Tabla 9 : Comperacion de ls produzeion maxima posible con la |:-_'c:|:|uc<:iujn requerda { Mkime)

| Proguccitn Mixina Posibls Procuctitn Requerida
A Ear o E5n de Expangiin Esc, da Esc. do Expansion
Hefarenca de Alacursss Aileia da Fatursas
2000 25640 25840 PES
205 3744 53744 25744
[ 20 3165 185 au1gs Bl
[ ams 38 44781 a7
} 2020 15 g396 | 51185

Las reservas remanentas (Grafico 7)
igual habrian alcanzado su maximo en
1999, para luego declinar sistematica-
mente, a menor ritmao que en el Escenario
de Referencia. hasta el fin de la proxima
década,

La produccidn y descubrimientos acu-
mulados (Grafico 8) muestran una
brecha creciente hasta el 2005, adn con
la produccidn forzada para satisfacer los
requarimientos dirigidos a la Cuenca. Es
claro, gue la importancia de un conoci-
mignto adecuado de los Recursos
Ultimos Recuperahles puede determinar
decisiones mas apropiadas que aguellas
fue se tomarian sobre la base de las re-
servas comprobadas, probables
posibles, como se advierte en algunas
publicaciones. La evaluacion periddica
de osos recursos es un factor determi-
nante tanto para las decisiones
amprasariales de suministro coma para
las provinciales en sus expectativas de fi-
nanciamiento de los  respectivos
presupuestos,

Esinavitable pensar que el gas natural es
un recurso agotable, Puede argumentar-
se que el volumen cuantificado de
Recursos Ultimos as bajo o alto pero el
caso es gue cualguiera sea el volumen
asignado a las estimaciones, el ritmo de
produceion y de descubrimientos de gas
natural tarde o temprano alcanzardn a su
disponibilidad definitiva. Lo que no pue-
de argumentarse es que siempre habra
gas natural, no al menos scondmicamen-
te explotable ya sea por volimenes que
no justifican su explotacion o por tecno-
logias gue reemplazarén a la fuente. Esta
Oitima argumentacion ha sido el factor
determinante de una monetizacion acele-
rada de reservas de hidrocarburos por
muchas empresas en vista de la veloci-
dad que ha tomado la tecnologia en fa
blsquada de sustitutos limpios v renova-
bles en los paises mas avanzados.
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¢. Comparacion de escenarios de pro-
duccidn maxima posible frenie a la
produccidn requerida por el merca-
do interno y externo

La comparacion de las tendencias de la
produceién maxima posible, expuestas
en los apartados anteriores, con la pro-
duccion requerida para satisfacer los
consumas internos y exportaciones, per-
mite apreciar que, en todos los casos,
no seria posible satisfacer los requeri-
mientos a largo plazo (Tabla 9y gue serd
necesario prever la contingencia.

La hipdtesis implicita en muchos estu-
dios es que la produccion mdxima
posible se ajustard automaticamente a la
produccion requerida si se realizan las
inversionas necesarias en exploracian.
Ese es un supuesto ingenuo y riesgoso,
Gomo ya se ha indicado, los recursos
podrian no estar en donde sa asperan,
aln cuando no existan restricciones fi-
nancieras para realizar inversiones en
exploracian.

También es de notar que 08 requerimien-
tos de produccion son en todos los casos
crecientes no evidenciando la posibilidad
de que fa produccion pueda declinar en
algin momento. Ese aspecto resulta de
no tener en cuenta el cardcter finito de los
recursos gasiferos, nilas posibles susti-
tucionas futuras con fuentes mas
atractivas, tanto desde Ia perspectiva em-
presarial como de los consumidores an
lo ambiental. Entonces, parece necesario
volver a los estudios energéticos integra-
les que posibiliten una prospectiva mas
realista para el sector,

d. Resumen: Balance Fisico de Esce-
narios

Gomo se observa en la Tabla 10 las pers-
pectivas no son muy alentadoras en el

Escenario de Referencia, A fines del 2010
la reservas remanentes serian muy hajas
y para compensar las pérdidas de pro-
duccion entre el 2010 v 2020, las
importaciones que se requeririan serian
puivalentes a los requerimientos inter-
nos y externos. En el Escenario de
Expansion de Recursos la situacion no
serfa tan grave, pero aun asi, la produc-
cion hacia el 2020 no alcanzaria a
safisfacer [os requerimientos.

4. La oferta de gas natural en el mer-
cado mayorista

4.1 Los precios de venia internos y la
escasez del recurso domeéstico

En un sistema como el argentino, donde
al comercio mayarista del gas natural se
rige por las reglas del mercado, la posi-
ble evolucidn de sus precios de venta
tiene especial relevancia.

Primero, porgue los oferentes no estardn
dispuestas a vender el producto a un pre-
cio menor que una rentabilidad que
aseqgure que su Patrimonio Meto esté ra-
zonablemente recompensado.

Segundo, porque la disposicion a pagar
un determinado precio dependerd. para
los consumidores, del costo de oportuni-
dad de los sustitutos en los diferentes
Us0s,

Este Juego de alternativas tiene una com-
plejidad de dificil prediccion. No obstante,
se ha intentado una aproximacion a la
estimacidn de los precios de venta del
gas en cabecera de gasoducto a partir
de la identificacion de algunos elementos
que rigen la racionalidad de los distintos
productores, Para el calculo, s ha teni-
do como referencia una estimacidn de
costos de reposicion de las raservas de
gas para la Cuenca Neuquina realizada
para los afos 1994 a 2015 [Yrigo-
ven, 19%4].

La evolugion esperada de los precios de
vanta del gas natural en cabecera de ga-
soducto se explica por un conjunto de
argumentos de una funcion compleja,
donde algunos son flujos o stocks del
sistema, fales como la produccion anual.,

25



Tabla 10 :"e"?iE:!f]iT?:::r.’?:ﬁT";l“f‘? FO-AE
e i e . i pere: |
£EE Escanarias
o Expansiin : Exgansion |
Refanensa Hitaraneia
{ A da Recursos oe Fecungos
KINme
| Lonmma inkrre 235 3.0 ) A0
| Expartaziin s g8 2
| Impataciin pls i) o 1 1.1 422
prIosn T 256 M2 | .1 ai
FProduccion Nela Acumada (1 | . EROLE L] 10138
| Rigurves Remanertes =30 756 | L a
e B8 48 I 1585 4.3 | s
Fecursza Utives W2 w02 | 113 702 | neEs
FasaneaProsiuion fais| =14 2 ' a [ T '-:':._“ |
':.: $;Ia_de=.|'|.1'.lm e fa Cuenea Neuquna ™) ngiuye vertons; (1) Desda s.l n.l.:.v-cs %r!;l clau::n - o

Fuente: Elbaacidn propi.

los descubrimigntos, los costos da repo-
sicidn v las reservas remanentes y otros
como la tasa de rentabilidad sobre [ in-
wersion. Esos datos estan a su vez condi-
cionados por parametros relevantes co-
mo el nivel de Recursos Ultimos v las
velocidades de acumulacion de los des-
cubrimientos y produccian que reprasen-
tan las respectivas decisiones emprasa-
riales de exploracion v explotacion.

En el Escenario de Referencia (ER) (Gra-
fico 9) los precins comenzarian a crecer
en forma acelerada a partir de ano 2005,
COmo consecuencia de la escasez cre-
ciente de racursos y con el fin de
mantener los niveles de rentabilidad re-
gueridos para que las empresas se
mantengan en aperacion.

En el Escenario de Expansion de los Be-
cursos Ultimos (ERU) (Gréfico 9) los
pracios crecerian en forma mas modera-
da a medida gue la escasez hace sentir su
efecto. Ese efecto es mas retardado con
respecto al Escenario de Referencia. con
mativo de la mayor disponibilidad de re-
CUrsos.

Al respecto, la escasez se refleia por la di-
ficultad creciente para descubrir reser-
vas. Los costos de reposicion de reservas
tendran un comportamiento creciente
con la escasez del recurso, debido a las
dificultades mayores que tendra la explo-
racidn en areas marginales, a mayores
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profundidades v en dreas nuevas, en tie-
ra v an el mar, con algunas evidencias,

4.2 Precios City Gate Buenos Aires
Sialos precios de venta se le suman los

costos de transporte desde la Cuenca
Meuquina (CNQ) hasta la ciudad de des-

GNL v eventualmente comhbustibles i-
guidos). Es previsible que la escasez
interrumpa suministros a la industriay a
la generacion de electricidad y que el
efectn precios anticipe menores requeri-
migntos en ciertos usos de los otros
sactores. El precio del gas imporiado pa-
ra el 2015 se supone cercano al del gas
natural licuado (GNL) proveniante de Tri-
nidad & Tobago o eventualmente de
Venezuela que podria estar entre 3 v 4
USS/MMBtu (cif) para esa fecha. Pero,
log costos de transporte internos desde
|z localizacidn de las plantas de regasifi-
cacidn determinaran el precio en Puerta
de Ciudad. En el Escenario de Expansidn
de los Recursos el efecto se retardaria
pero se haria sentir a partir del 2020,

5. Conclusiones

El andlisis que hemos realizado parte de
la base de que los recursos de gas natu-
ral tienen una disponibilidad limitada. Ellg
evita cacr en posicionas voluntaristas so-
bre las reservas que habria gue descubrir
para satisfacer a los requerimientos inter-
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Grafice 9: Cuenca Neuguina
Precios de venta Gas Natural
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tino se obtienan los precios al que los
productores pueden colocar gas natural
an Puerta de Ciudad (City Gate). En este
casc se ha estimado el destino final en
Buenos Aires (Tabla 11).

En el Escenario de Referencia, los precios
de venta descolocarian a la produccion de
la Cuenca. a partir del 2005, frente al pre-
cio de los sustitutos en Puerta de Ciudac
(posiblemente gas importado de Bolivia o
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nos v externos, En realidad, esa expecta-
tiva de descubrimientos es una conjun-
cion de esfuerzos empresariales de com-
pleja solucidn que requiere su interac-
cidn con los decisores energéticos. Al
respecto, seria deseable una mayor infor-
macion de las empresas sobre |z estima-
cidn de los recursos v de las expectativas
de su crecimiento con relacion a las ac-
tividades exploratorias que desarrallan y
gsperan desarrollar.



También, hemos introducido el analisis
de la racionalidad de los proveedores
que, de forma general, combina los ob-
jetivos empresariales tradicionales de pe-
netracian en el mercado con rentabili-
dad. Sin embargo, la teoria tradicional
fque supone que los inversores tienen si-
milares objetivos de maximizar utilida-
des, poseean igual informacion y 1a inter-
pretan de igual manera, no necesaria-
mente se cumple [Calabrese, 1987]. Es-
to significa que la apreciacion del riesgo
por los inversores es distinta y que en los
hechos actdan en funcion de su propia
wisidn de la realidad frente a objetivas
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duccién de la Cuenca Meuquing an-
tes de que los recursos se agoten.
Todo ello, porque los efectos sobre
los precios “City Gate” pueden impli-
car sustituciones masivas del gas de
la Cuenca Neuquina antes del fin de
la presente década.

Con estas conclusiones no se pretende
presentar una vision apocaliptica sobre al
futuro financiero de las pravincias, que
obtienen de la Cugnca MNeuquing uno de
sus principales recursos prasupuasta-
rios o sobre las dificultades de
suministro de gas al mercado interno y

Tablz 11: Pracios y costos promedio Cuenca Meuquina [USSMMMEL]

Laurie, R, A, {2001) "California: La expe-
riencia de la desregulacian.
Modelo de un fracaso en la ges-
tion™ Rev. Energética. OLADE.
Julig-Septiembra.

Marshall, A. (1890} “Principios de Eco-
nomia” Cuarta Edicidon 1963,
Aguilar, Madrid,

Nowvara, J. J. [1988) "Las reservas de
gas natural ante [0s crecientes
requarimientos de los merca-
dos internos v de exportacion”
Hav. Estudios. Fundacian Medi-
terrdnea. Abril-junio.

Pinto, H. Q. Jr. {2001) “La Crisis del Sec-

tor Eléctrico Brasilefio:

Causas v Medidas Adop-

tadas”. Rev. Proyecto

Escenarics Energético. [AE. Buenos

2000 Referencia Expansion de Recursos Aires, julio-agosto,
. 2006 | 2010 | 205 | 2005 | 2o0 | 2015 | 20e0 | Secrefaria de Energia y
Precios da Yenta CNQ  fa 123|  267| Infinito 18], k20] 1@ | zen| ineria (2001} "Pros-
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Fuente: Elztbaracion propia

corporativos que sa caracterizan por ma-
nejar su propio espacio de negocios de
manera diferente, tanto por cémao han
configurado la distribucién del riesgo co-
mo por el manejo de los intereses contra-
puestos que significa la competencia.

De confirmarsea log argumentos que he-

mos expuesto es previsible gue:

= [l alcance de los Recursos de gas
natural en la Cuenca Neuguina nao
sea suficiente como para asegurar el
suministro a largo plazo del merca-
do interno. Se requiere por ello de
una politica activa de formento a la
exploracian v seguridad juridica pa-
ra favorecer la inversion en la
EXPANSION e recursos o en suminis-
tros alternativos de  origen
importado.

= La posibilidad de atender con gas
domeéstico a los mercados externos
tampoco parece assgurada mas all
del 2010.

= Los efectos del alcance de los re-
cursos sobre los precios de venta
del gas natural en cabecera de gaso-
ductos  serdn  crecientss v
posiblemente descoloquen a la pro-

externo. Antes hien, se trata de prasentar
una senal de advertencia de lo que cabria
esperar de no tomarse medidas oportu-
nas y apropiadas para evitar luego
explicar el fracaso, como “el resultado
del descuido humano, la arrogancia, la
ambicién v la falta de liderazgo efecti-
va”, segln las recientes criticas palabras
de Robert A Laurie, Comisionado de
Energia de California, sobre 1a crisis ener-
gética en su Estado,
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1. Introduction

The forecasting exercise conducted by
the Energy Secretariat of Argentina for
the period 2000-2010 indicates that
natural gas production will have the
capacity to meet market needs. When the
horizon is extended to the year 2020,
however, the situation is indeed a matter
of concern.  Our review of this
forecasting exercise shows that the
Meugquean Basin in particular will be facing
supply difficulties as of the year 2010
unless its resource base is expanded.

The consequences may lead to severe
upsets in gas supplies to domestic and
foreign markets and for the econamies of
the provinces that depend on the rovalties
coming fram the basin. To this must be
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added the decling in taxes, duties and
contributions paid by the companies
involved and the rising unemployment
rate, among other impacts. To avoid
these impacts, research has to be
conducted on the potential of reserves
and significant investments in exploratory
activities, which should be promaoted by
an active energy policy.

On the basis of the above, in the following
paragraphs, we will be referring first to
the domestic and foreign needs for
natural gas and then the possible supply
difficuliies that the producers of the
Meuquen Basin will eventually have to
address, In  this context, the
repercussions of the energy supply
capacity crises in California and Brazil
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and the factors that ware at their origin
cannot be ignared.

2. Brief description of the industry at
present

Natural gas resources: The subject of
resources is essential, because it is the
platform for the future evolution of
natural gas activities. Natural gas is
clagsified as  follows: recoverad,
discovered, identified, and unidentified
gas, depending on the risk assumed for
gach category. The matter is highly
complex and even controversial bacalse
some authors claim that unidentified
resources cannot be included in the
category of reserves and therefore cannot
be considered in the estimates of
productive potential. In this paper, the



Talde 1: Gas resource base in the Newquen Basin (MAMom)
Cumulative | Proven Driginal Identifiec Unidentified Ulimate
: production IEEEMVes diszovered TEEEMVES ra50UrceEs r850Urcas
D".IE 5 ] reservas ) i)
Eslirmiat ; ]

1 2 3=1+2 4 5 G=3+4+5
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1095 (3) 310 arr Ba7 a7 200 i

1) Baged oo dala fror Yrigayen, 1994, () protable and possible rezaras) () ypothetical and spesyialive resourcas,
Sounse 1) Yrigqoven, 1084; (29 Moeaea, 1988203 BF and K, 2001

view that has been adopted is that
unidentified resources can potentially be
transformed into reserves.

The sum of all these categaories provides
an estimate of the basin's ultimate
resources at the date of their calculation,
and the weighting of each category by
the respective risk factors, not only
discovery but also recovery, provides the
ultimate recoverable resources that can
be forecast for delivery to the market.
We refer to risk factors, not to random
factors, because the quantification of the
former factors is determined on the basis
of the experience of gualified experts
{geologists and reservoir angineers),
whereas the lattar involve a game of
chance,

There are various national studies that
have quantified ultimate resources of
natural gas in the Neuguen Basin (Tabls
1], Data are expressed in billion cubic
meters (MMMem).

Some of these studies involve estimates
made by the authors themselves,
whereas others bring together scattered
confidential information from operating
companies and assessors of reserves
and infer the results. It is not our
intention to enter into a discussion about
the validity of the data, which we believe
should be analyzed by a committee of
experts in the matter, but rather to
analyza the evolution that is expected for
future production, in view of market
neads, based on the gas potential of the
Meuguen Basin.

It should be recalled that, as our
knowledae  grows, resources  auto-
matically step up from this category to
that of possible reserves and then to
probable reservas, bafore discoveries are
made which transform these reserves

into proven reserves (developed ar 1o be
developed). This dynamic process is not
automatic, nar is it necessarily sequential,
and it can explained by a set of
assessments leading to a quantification
of resources in their different categories.

If the volumeas of ultimate resources that
have been quantified to date reflected
their definitive availability, it could be
expectad that undiscovered reserves and
resources, as they are transformed into
proven reserves, would become
increasingly smaller and proven reserves
increasingly larger. Nevertheless, it can
be observed that ultimate resources
fluctuate depending on the more
extensive knowledge that is heing
provided by advances in exploration
technology. Mevertheless, since it is
increasingly less likely that large deposits
will be found, it can be expectad that the
expansion of ultimate resources will also
be smaller as they come closer to
reaching their definitive ceiling. The
process implies increasing knowledge
about the potential [undiscovered
resources and reserves) so that it can be
transformed afterward into capacity
(recoverable reserves).
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The situation is all the maore complex
because this capacity is depleted as a
result of production. This element has
been examined in the past [Marshall,
1890] in respect to mining production:
‘The product caming from the soil in a
field is somewhat different from the
ground, because the former, if it is
properly cultivated, keeps its fertility,
whereas the product of 2 mine is a parl of
the mine itself.” Therefore, in view of
natural gas production, growing
discovaries of reserves will be required
not only to replenish the capacity but also
to facilitate supply in keeping with
growing market needs. Nevertheless, itis
not enough to have a resource base. In
addition, the components between
original reserves and ultimate resources
have to be expressed in ferms of
recoverables (Table 1). Original reserves
have already baen partly extracted and
the rest, once developed, have the
conditions to be taken to the surface, with
a high probability that this will actually
pceur, The guestion is how much of the
remaining reserves and resources can be
recovered. Forthis purpase, in this paper
we have adopted the criterion applied by
DeSorcy [quoted by Novara, 1998].

Fraom Table 1, we selected the astimate of
reserves and resources of row (2),
coming  from  wvarious  sources  of
information and which are sufficiently
broken down and updated for the
purposes of this work, This leads to the
following guantification for the Neuguen
Basin (Table 2).

Table & Gas reserves and rasources in the Meuguar Basin at Jaruary 1, 1957 (MMBzm)

Aeseruns Idanliliac Uricentited
[Ee g e raEINes
Produciiar iash Proven Prabznla | Fassbla
1 2 | a d=1+24+3 5
iLguen 411 Tl | 183 435,98 2154
Sourme: Based on iz rom Moraea, 1998
Takie & Esirnaby o recoelraDe ulimang resaueses ol Decimber 31, 2000 | MM
el yaary Cumelatve Provan [igcoreanad Fecierakia Fecnerabie Aaicvarabia
chion g : nigarit i
o oducion prodiction I'ES-?E"'WS argna R ungenilied uhmaz
sk " (s | | reserves rEEEES résouTEg résarcEs
= _:.] :""J I: ..... 1
[ 12} 14 (=23 1] 6} [Tl 5146}
Maugn 2548 335 53 =] 2.7 3.'-'.3-[ 50|

et ol semjection rlc the fomaten; () estimate based on data from Mrigoyen, 198407 data hom SIEE, SLADE, 2001, with rloemadon provitded ke

Fpvara, 1958, ncluding astimated potaniaks
Sourpe: Jwn edapostion
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Recoverable  ultimate  resources
estimated for the Neuguen Basin (Table
3), for the year 2000, indicate that they
account for 43.9% of the country's
recaverable gas resources, estimated an
the basis of the same methodology.
What happeans in the future with the gas
supply from the Meuguen Basin is
therefore important.

The data for ariginal resarves from Table
3 seem to be highly reliable and the errar

Chart 1:
Production daliverad
by basin
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astimated, whereas the margin vet to be
discovered was 8.1%. Therefore, the
Basin's future is highly predictable if no
new rasources appear and if estimates
are confirmed.

In order to facilitate a dynamic analysis of
discoveries and production compared to
future requirements, we will rely an data
from Table 3. It is impartant to point out
that the degree of maturity of the
exploration of the Neuguen Basin will
have a major incidence on the rate of
discovaries and future production. That
is why it is important to have adequate
knowledge about the universe of
FesSOUrces

Production: By 2000, the Neuguen Basin
had produced, since the start-up of
production in 1918, 44.8% of recoverable
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can be within reasonable margins. The
identified reserves and the unidentified
resources correspond to 1997 data and
may show a higher margin for error
hecause, between that date and 2000,
new reservas that have provided further
information and that may have changed
the data have surely been identified.

It is interesting to highlight that, in 2000,
original reserves of the Neuguen Basin
accounted for 91.9% of the recoverable
ultimate resources thal we have
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ultimate resources and had delivered
production to the market for a volume
that accounted for 59.6% of the country's
fotal production. The other major
contributions were fraom the Austral and
Moroeste Basins (Chart 1).

Exports: In 1997, natural gas started
being exparted to Chile, and up until 2000
new gas pipelines have bheen added to
the country and interconnactions with
Uruguay and Brazil have been
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incorporated {Table 4), which has led
higher export volumes (Table 5.

The investmenis in gas pipelines
stermming from expectations for natural
gas exports from the Basin accounted
for 38.1% of the investments in gas
pipelines made in the country, also for
axport.

Exports from the Basin account for
49 7% of the country’s total gas exports
in 2000. Therefore, the future of this
Basin is important for neighboring
countries,

Regulation: Wholesale market prices are
sat freely by contracts between suppliers
and consumers, whereas on retail
markets and the transport  and
distribution services markets, the prices
and tariffs are regulated by the Mational
(Gas Regulation Agency (ENARGAS). The
avolution of well-head prices (Table 6)
indicates that the Neuguen Basin has the
highest price compared o the rest of the
basing.

City gate prices for gas received in
Buenos Aires from the Neuguen Basin
were estimated to be, on average
USE1.93/MMBtu for the year 2000 and
davarage transport costs from  the
Meuguen Basin weare estimated to be
USS0.61/MMBtu

3. Natural gas supply outiook for 2000-
2020

After analyzing official prospects for the
natural gas market in Argentina [Energy
Secretariat, 2001], we are presenting
rasults that we believe may be of interest
for the energy decisions makers and
operators of the gas industry.

The principal results refer to:

= The durability of natural gas
resources to ensure long-term
supply to the domestic and foreign
market.

= |mpacts of durability of resources on
natural gas sale prices at the head of
the pipeline and on city gate prices.



Regarding this, two scenarios are being
examined. The first is the reference
scenario, which assumes a business-as-
usual growth with siight adjustmants and
with an availability of resources such as
the one estimated in Table 3. The second
scenario involves the expansion of
ultimate resources, with everything else
remaining the same.

3.1 Domestic and foreign market
requirements

In both scenarios, domestic natural gas
reguirements of the socioeconomic
sectors grow during the period 2000-
2020 at a yearly cumulative rate of 3.4%.
In the commercial and public, industry
and petrochemicals, electricity and
exports sectors, the growth rates forecast
oy the Energy Secretary have been
adopted [SE y M, 2001]. For the
residential and transportation sectors,
saturation  functions  with  yearly
cumulative growth rates of 2.1% and
3.4% between 2000 and 2020,
respectively, have heen adopted. The
reason to calculate the two latter sectors
independently is the maturity of
Argentina's gas market. The remaining
sectors tend to follow the expected
economic growth trend although, with
the financial crisis at the end of 2001, it
now seems to be optimistic. Expansion
of the external market depends on long-
term contracts and authorizations from
the Energy Secretariat.

The requirements of the Neuguen Basin
(Table 7} have been allocated in
accordance with the gas delivery
structure of the basin in the year 2000.
These daliveries, in tarms of million cubic
meters (MMmc). depend on the capacity
of gas pipelines currently operating at
that time.

The basic hypothesis that was adopted is
that, over the long term, demand will be
facing a supply that will determine the
origin of the supplies and that the
pipelines will be adjusted in keeping with
a business rationale in a market context
that can change the direction of supply
flows and even close down some gas
pipelines,
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3.2 Exporis by destination

Between the years 2000 and 2010, the
export forecasts estimated by the Energy
Secretariat have been adopted. Between
2010 and 2020, the continuity of these
exports has been assumed. The Energy
Secretariat expects that supplies will be
made in line with what was agreed upon
between the consumers and the suppliers
in the contracts and in compliance with
the authorizations granted by the
governmant up to the end of 2000,

As indicated in Chart 2 and Table 8, the
destinations of the above-mentioned
gxports from the Neuguen Basin are
Chile, Uruguay, and Brazil,

Tabd 7: Matuzl Al Mequinements or i Mzuguen Sasin (MMom)

3.3 Production

a. Possible production trends versus
production required by domestic and
foreign markets

After reforms in the natural gas sector
(1992}, producers have reactad with a
growing annual production that has met
domestic  and  foreign  market
requirements. This is reflected in the
possible maximum production (PMF),
which indicates the adaptation to
requirements by the acceleration of
production in the recent past (Chart 3).
Nevertheless, to ensure production
required by the consumers. this
acceleration process will have to
gnhanced as indicatad by the PMF in the
futura,
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discoveriss and production

Chart 3. Reference Scenars
Yearly Produstion

(Chart 5] whose expected
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on the assumption that the pace
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20007 whereas production has
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Furthermaore, the stability of the

Chart 4: Reference Scenario
Remancnt Resarves

regulatory  framework  that
permitted this expansion of

Meuguen Basin increased as a resull of
succassful exploration by the companies.
Regarding this, it has been arhitrarily
assumed that the recoverable resources
of this basin could be higher by 50%
than the estimates of Tahle 3. This would
increase the availability to 1125 MMMem
of gas. Itis assumed that the Neuguina
Basin holds a potential on the periphery
of the fields now being produced and at
greater depths, which could be
discovered if new investments are made.

If this hypothesis is confirmed, the

Despita the limit of productive efforts, in
view of the recoverable ultimate
resources estimated in this scenario, the
PMP would reach its peak by the year
2012 and then would decline steeply,
This analysis has assumed that the
production acceleration process of
production does not involve any technical
exploitation difficulties. Nevertheless, it
is a powerful assumption that should be
analyzed.

The integral of the PMP is equal to the
volume of reserves that were discovered
and 1hat are to be discoverad, which are
indicated as remanent reserves.  As
obsarved, they already began to decling
in 1999 (Chart 4).

Becoverable reserves come from the
difference between cumulative
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owing to the delay in
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2001]. It should be pointed out | 0
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forewarnings of the possible gas 109
supply crisis in Argentina, earlier =
[Figueroa, 1999] and more
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recently [Thouin, 2001] and
[Beicip Franlab, 2001].

b. Possible production trends
versus the expansion of
ultimate resources
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with the durability of the PMP if
the ultimate resources of the
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Remanent reserves (Chart 7] would also
have reached their peak in 1989, then
would have declined systematically at a
slower pace than in the raference
scenario until the end of the next decade.

Accumulated production and discoverias
(Chart 8) show a growing gap until 2005,
aven with forced production to meet the
requirements heing made on the Basin, It
is clear that the importance of suitable
knowledge of recoverable ultimate
resources can lead to decisions that are
mare appropriate than those that would
be taken on the basis of proven, prabahle,
and possible reserves, as indicated in
some publicalions.  The periodical
assessment of these resources is a
determining factor not only for the
business decisions of supply but also for
the decisions taken by the provinces
regarding expectations of earnings to
finance their respective budgets,

The fact that natural gas is a depletable
resource cannot be ignored. It can he
argued that the guantified volume of
ultimate resources is low or high, but in
any case, whatsvar the volume assigned
to estimates, the rate of natural gas
production and discoveries will sooner
or later hit a ceiling, indicating definitive
limits of availability. It cannot be argued,
however, that there will always be
natural gas, at least not economically
exploitable gas, either because the
volumss available do not justify their
production or because af technologies
that will be replacing the sourca. This
last argument has been a determining
factar for the fast monetization of oil
and gas reserves by many companies in
vigw of the spead with which technology
has been finding clean and renewable
substitutes in the more advanced
countries.

¢. Comparison of possible maximum
production scenarios with
production required by the domestic
and foreign market

A comparison of possible maximum
production trends, described above, with
required production to meet domestic
consumption and export nesds enables
us to appreciata that, in any casa, it will
not be possible to meet long-term
requirements (Table 9} and that the
contingency will have to be taken into
account.

The hypotheasis implicit in many studies
is that possible maximum production will
be adiusted automatically to  the
production that is reguired if investments
are made in exploration. This is a naive
and risky assumption.  As indicated
previously, the resources may not
necessarily be where they are expectad 1o
be, even if there are no financial
constraints to investments in explaration
activities.

It should also be noted that production
requirements are constantly growing, and
there is no evidence that production
might possibly decline at some time.
This comes from not faking into
consideration the finite nature of gas
rasources, ar their possible substitution
in the future for more attractive energy
sources. not only from the business
perspective but also from the consumer
parspective on environmental issues. |t
is tharefore necessary to return to
integral energy studies that can provide
more realistic forecasting for the sector,
d. Summary: Physical Balance of
Scenarios

As observed in Table 10, the prospects
are not very promising in the reference
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scenario. At the end of 2010, remanent
resarves will be very low and, to offset
production losses between 2010 and
2020, the imports that are requirad would
he equivalent to domestic and foreign
requirements, |nthe resource expansion
scenario, the situation would not be as
severe, but even then production toward
2020 would not be sufficient to meet
requirements.

4. MNatural gas supply on the wholesale
market

4.1 Domestic sale prices and the
shortage of domestic resources

In a system such as Argentina’s, wherg
wholesale natural gas trade is governed
by market rules, the possible evolution of
gas sale prices is of the utmost
impartance.

First, because the suppliers will not be
willing to sell the product at a price that
is lowwer than a profit margin that ensures
that their net worth is reasonably
compensated.

Second, because the willingness to pay a
given price will depend, for the
consumers, on the opportunily cost of
the substitutes in the different uses,

This game of alternatives is complex and
therefore  difficult  to predict
Mevertheless, an attempt has bean made
to estimate gas sale prices at the head of
the gas pipeling on the basis of the
identification  of some  elements
governing the rationale of different
producers.  For the calculation, the
reference thal has been used 15 an
estimate of replenishment costs of gas
reserves for the Neuguen Basin for the
years 1994 to 2015 [Yrigoyen.1994].

The expected evelution of natural pas
sale prices at the head of the gas pipeling
is explained by a set of complex
arguments, involving in some cases the
system's flows or stocks, such as yearly
production, discoveries, replenishment
costs, and remanent reserves, and athers
such as the rate of return on investments,
These data are in turn conditioned by
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relevant parameters such as the level of
ultimate resources and the speed of
accumulation of discoveries  and
production that invaolve the respective
husingss decisions for exploration and
production.

Inthe refarence scenario (BS) (Chart 9),
the prices will begin to grow rapidly as of
the year 2005, as a consequence of the
growing scarcity of resources and in
order to keep the profit levels required for
the companies to continue operating.

In the wullimate resources expansion
scenario (URES) (Chart 9), the prices will
arow maore moderately as scarcity begins
to be felt. This impact occurs later with
respect to the reference scenario,
because of the higher availability of
resources.

Regarding this, the scarcity is reflected by
the growing difficulty of discovering
reserves.  The costs of replenishing
reserves will racord a growing evolution
as the rescurce becomes scarce, owing
to the increasing difficulties in exploring
marginal areas at greater depths and in
new areas, inland and ofishore, with
some evidence.

4.2 Buenos Aires city pate prices

It transport costs from the Neuguen
Basin (CMQ) to the city of destination are
added to the sale prices, the prices at
which producers can place natural gas
at the city gate will be obtained. In this
case, they have been estimated using
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Buenos Aires as the final destination
(Table 11).

In the reference scanario, sale prices
would displace basin production, as of
2005, compared to the price of
substitutes at city gate (possibly imported
gas from Bolivia or LNG and eventually
liquid fuels), It can be predicted that
scarcity will interrupt supplies to industry

impact would be delayed, but it would be
felt as of 2020,

5. Conclusions

The znalysis that we have done is based
an the assumption that natural gas
resources will be charactarized by limited
availability. This prevents us from taking
a delibarataly unsubstantiated position
regarding the raserves that will have to
be discovered to meet domestic and
foreign requirements. In reality, this
expectation of discoveries involves a set
of business afforts that are complex to
resolve, requiring interaction with energy
decision makers. Regarding this, it
would be advisable to have more
information from the companies on the
estimate of resources and expectations of
their growth in respect to exploratory
activities that they carry out or hope to
carry out.

Likewise, we have introducad the analysis
of rationale of the suppliers, which as a

600
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and electricity generation and the price
effect will lead to lower requirements in
certain uses in other sectors. The price of
imported gas for 2015 is assumed to be
close to that of liquefied natural gas
(LNG) coming from Trinidad and Tobago
or eventually from Venezuela, which
could  be  between US$3  and
USS4/MMBtu  (cify by that date.
Mevertheless, domestic transport costs
from the site of the regasification plants
will he determining the city gate price.
In the resource expansion scenario, the
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Chart 9: Neuguen Basin
Matural Gas Sale Pricas
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rule combines traditional business
objectives of market penetration with
profitability, Nevertheless, the traditional
theory that assumes that investors have
similar objectives to maximize profits,
have identical information, and interprat
this information in the same way does
not necessarily hold true [Calabrese,
1897]. This means that each investor
has a different appreciation of risk. In
fact, investors act on the basis of their
own vision of reality, in response to
corporate  objectives  that  are



characterized by differentiated manage-
ment of their own business space, not
only in how they have distributed risk
but in how they have handled conflicting
interests arising from competitiveness.

If the arguments we have set forth are
confirmed, it can be expacted that:

= Therz will not be enough natural gas
rasources in the Neuguen Basin to
gnsure long-term supply of the
domestic market.  To ensurg
durahility, a policy aimed at actively
promating exploration activities and

from the Neuguen Basin one of their
principal sources of earnings to finance
their budgets, or of the difficulties of
supplying gas to the domestic and
foreign market, Rather, this paper is
attempting to transmit warning signals
about what is to be expected if timely
and suitable measuras are not taken and
also to avoid subsequent explanations of
failure, such as the "result of human
negligence, arrogance, ambition and lack
of effective leadership,” to use the critical
remarks made by Robert A, Laurie,
California Energy Commissioner, on the
energy crisis in his State.
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Table 1. Average prices and costs of the Nauguen Basin (USSMMatu)

Soyres: Own elgeration

legal security will have to De
implemented to foster investments
aimed al expanding resources or
securing alternative supplies of
imported origin.

= The possibility of using domestic
gas to supply external markets does
not seem to be assurad beyond
2010.

= The impacts of the durability of
resources on the sale prices of
natural gas at the head of the gas
pipelings will become increasingly
important and may well contribute to
displacing production of the
Meuguen Basin before resources are
depleted,  All of this may occur
because the effects on city gate
prices  may  involve  mass
substitutions of gas from the
Meuguen Basin before the end of the
present decade.

The conclusions that have been drawn
here are not intended to paint an
apocalyptic vision of the financial future
of the provinces, which arg obtaining
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