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4. IMPACTO DE LA DESCONCENTRAC!ON EN U.S CIUDADES SEDE 

El objetivo del modelo de Impacto de la desconcentrac!On en las eluda -

des sede es definir los programas de lnvers!On que se requieren para p!'Q 

pon:tonar la adecuada l!ltenc!On al empleado pliblico y 1'11 habitante de las 

ciudades sede en las que radican unidades operativas de hecho deseen 

canteadas. {Figurll S). 

Paro determinar los programl!ls de tnverstOn, se anl!lllza la demanda de ln:

fraestructuro y equipamiento urblmOs que se genera como consecuencia 

del crecimiento natural de la población (habitantes y empleados púbHcos} 

y de las acciones del Programa Nacional de Desconcentrac!On de la 1\:lii'J. 

nistrac!On Pilbllca Federal. 

Las acciones del programa que se consideran son la desconcentrac\On del 

ejen:lclo del presupuesto con el Itn de que su eJercicio se reii!llce en el 

luqar al que estén destinadas las acciones y las obras; y la re~rlentacto!n 

· dii"'ia··libtcac!On de la AdmtnistractOn Plibllca Federal al generar los ncevc~ 

_empleos ~§bll~os fuera del Atea Metropolltana de la Ciudad de México. 

4.1; INFORMACION 

Lll lnformactOn que emplea el modelo describe las caracterrsttcas 

de-las unidades operativas desconcentradas y de la ciudad en 

donde radica. 



Para describir las unidades operativas y las ciudades donde radi-

-can se requiere: 

, La población a~tual de la ciudad. y su tasa de crecimiento, 

expresados en número de hablta"ntes y en porciento, respef: 

tlvamente. 

• El nllmero de funcionarios y empleados con que cuenta ac -

tualmente la unidad operativa y su programa de creclmler:to 

• 

• 

• 

esperado. 

La fuerza de trabajo especializada disponible para deseo!!. 

centrarse. 

La fuerza de trabajo espectallzada disponible en 111 ciudad 

donde rlldlca 111 unidad operativa. 

' 
I.a Cllpacldad tnst11lada de Infraestructura y equipamiento -

urbanos de las ciudades donde radica la unidad operatlvll, 

La deílnición de Jos componentes de la Infraestructura y -

del·equtpamlento urbanos por incluir en el an~llsls es li

bre; en el sentido de que se pueden tom11r en cuenta 

lJquellos que se requieran o simplemente de los que se 

disponga de \niormaciOn, 



En prtnclplo, en 111 conceptuallzac!On del modelo se con-

templaron los que 11 contlnuac!On se relacionan; que como 

se mencionO en el pArra!o llOterlor se pueden agrupar, d~ 

segregar o utH!zar algunos de ellos, 

Los componentes considerados son: 

A¡¡ua Potable 

Ene1'9fll 

Tierra Urbllnizada 

Vlv!end11 

' Comercio y Abasto 

~ Educllclón y Cultura 

S11lud 

Recreación y Deportes 

Comunlcaclones 

- Transportes 

AdminlstrllclOn y Ser.riclos Públicos 

• La demandll genereda por la población de la ciudad en -

donde radiCI!. lill unld11d operativa y por el nuevo personal 

desconcentrado de Lnfrl!lestructura y equ[pamJento urbanos, 

• .. Este dato expresado en términos del consumo ~or ha!:llt<~.n-

te (consumo unitario), 



• 

• 

• 

• 

• 

• 

• 

• 

• 

El costo que representa Incrementar lo:~ capacidad lnstal.::.:i~ 

de tnfraestructw-a y equipamiento urbanos para satisface: -

la dem<!!nda de un hablt<!nte. (Costo unitario). 

Los requerimientos por empleado de e<¡utpamtento de Insta

laciones f(slcas y su costo. (Consumo y costo unitarios:'. 

Los re<¡uertmlentos de la untdad operc:~ttva de !nstalactone~ 

ffslclls y su costo. 

La capactd11d lnst.!llada de Jnstalllclones trstcas en la ci:J -

dad donde reside la unidad operativa. 

El costo de incrementar el equipamiento de las tnstalaclc

nes ffslcas por empleado , {costos unitario) 

El costo de Incrementar las lnstalactones Hslclls por em -

pleado. (Costo unttartol. 

El sueldo promedio por emple;:¡do que devenga la unidad 

operativa. 

• El gasto corriente anulll de unidad operativa. 

• El programa anual de InverSiones de la unidad operativa • 
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' • 4.2. MODELO MATEMATICO 

En la formul aclOn del modelo de Lmpllcto de la desconcen:.ración 

en las ciudades sede se emplea la técnica de Simulec\On Dtn~-

mica Upo Forrester que permite anaHz.e.r diferentes ;;~lternath•as -
•• ... de creclmlen to de las unidades operativas, su impacto en 111 -

ciudad donde reside y su contrlbuc!On al Programa Nacional de-

Descl.mcentrac!On Territorial de la AdmlnlstraclOn Públlca Fede-

rol, pa.a c11da uno de los perrodos del horizonte de planeac!On. 

El modelo está estructurado por cuatro mOdulas Lnterrelaclonados 

• que son: Recursos Humanos, SatLsfactores, Aspectos Demo\l:á-. 

flcos y Recursos Monetario~, (Fl9ura 6) 

4.2 .1 RECURSOS HUMANOS 

El Insumo prlmarLo 11 este modelo son los re<¡uerlmlentas-

de Recursos Humanos que demanda el programa de cree!-

•• miento esperado de la unidad operatlva. Anto estos re 

querlmlentos se onallza la posibilidad de soUsfacer la 

demonda desconc:entrando, en caso de no ser factible $e-

ve si existe dlsponlbilldod de recursos humanos en la -

locolldad, en caso neg¡¡tlvo se retrasa la decisión de ex-

• p11ns!ón de la unidad en cuestión • 



• 
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En el caso de que existan suficientes recursos hu;nanos-

disponibles para desconcentrar se determlnlln Jos re:quen-

mientes de satlsfi!Ctores y recursos monetarios q:.¡e éstos 

generarán. 

En el OIISO de que se¡¡ necesario recurrir a recursos hu:::-ª. 

nos de la JocaHdad se determinan los requerlmten:os de-

Instalaciones Hstcas, de equipamiento de Lnstl!llactones 

ffslcas y de recursos monetarios que éstos generarán. 

La dectsl6n de reubicar-contratar depende por una parte,-

como se apunta en los p.!!rr<!l.!os anteriOres, de la d!spc~.l 

billdlld de recursos humanos, y por la otr~:~ de la dls;:or,;_ 

bUJdad de satJlifactores y de recursos monetartos .. 

La dlspontb!lldad de satlsfactores determlmm la decls!On-

Inmediata de reubicar-contratar, de no haber una cencldc~ 

suficiente de satlsfactores para soportar esta acclO:I, le -

deois!On recae en los recursos monetarios necesarios 

Incrementar su capacidad Instalada, pOr lo que de s·~ :::e: 

tO depende que sea necesario o nO retrasar dicha acci;!ln-

uno o mas perrodos, 

En la Fi9llra 1 se muestra un estracto del modelo, en ic 

que se reitere al mOdulo recursos hllmanos, 

' " 



• 



4.2.2 SATISFACTORES 

En este mOdulo se Incluyen Jos conceptos de tnú-aestr:.:c-

tura y equipamiento urbanos que se relactonan en el ;;.p;: 

tado de tnformac!On (Inciso 4.2.1), las Instalaciones H-

arcas y el equipamiento de las Instalaciones Hslcas re -

queridas por las unidades operativas. 

• La acción de reubicar recursos humanos Implica dernonda 

en todos Jos sl'!tlsfactores y la aco!On de .contretar rae~ 
• 
sos humenos de 111 localidad trnplicll demanda en Instala-

ctones frslcas y en su equipamiento. 

El Insumo primario a este m6dulo es la demanda que ge-

nera la declstOn de reublc~~r:-contratar recursos humanos, 

Ante este re:;¡uerlmlento se enallza si la capacidad Insto.-

lada es suflctente para soportar la acc!On de reubicar-ce¡. 

tratar recursos humenos. En caso negativo se genera la 

demiUlda de recursos monetarios, 

Si la éapaCLdad Instalada de los sat!Sfactores es so.:!lcte;:. 

te se Indica que por lo que se refiere a este mOdulo la-

acc!On reubLcactOn-contrataciOn se puede llevara a ca\:o-

de Inmediato, En caso contrario se analiza si es f.:c:i-

ble efectuar dicha accJOn parcialmente, lo Que estar~ de-

ftnldo por el super avtt de Jos satlsfactores. 



• • 
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Le demanda Jnsattsfeche de satlsfactores genera req~eri -

mientes para Incrementar la capacidad Instalada, lo c;ue-

se har~ en func!On de Jos recursos monetarios dlsponi~!-;,3 

pera este rubto, De existir suficientes recursos moae:¡¡ -

rtos la IICC!On reublcaclOn-contrataciOn se demorartl el :1-o;J. 

po necesario para el' acondlctonllmJento de dichos satls:'a;: 
• 

tores. En caso contrario se acondicionarán Jos s!ltisf<!!c:,;¡_ 

res que los :ecursos .monetarios dlspontbles permitan y la 

decls!On de reubicar-contratar se demorara hast¡;¡ que ext~ 

ta la Infraestructura y equtpamtento urbanos demandados, 

En la figura 8 se presenta un es tracto del modelo para el 

mOdll to de satlsfactores en to que se refiere a un rubro·-· 

representativo de equipamiento e lnfr11estructurll urbanos. 

4. 2, 3. ASPECTOS DEM0GR.AFIC0S 

En este módulo se considera a la población de la ctuc!~.: 

en la que radica la unidad operativa con el objeto c!e c;~e 

su crecimiento natu.ral qenere la demanda de satlsfac:o:es 

!1 fin de que se le dé adecuada ate¡¡clón. 

Ademas, Incorpora a la poblac!On al nóm1no de func1on3 -

rlos y empleados de hecho desconcentrados. 

4.2.4 RECURSOS MONETARIOS. 



L4 func!On de este mOdulo es odmlntstror los recursos 

monetarios que apoyan las acetonas do la desconcentracl6n 

y la atención a los habitantes de la ciudad donde radica -

la unidad operativa. 

Los eqresos est6n constlturdos por ol costo de las acciones 

y obras requeridas para que se propon:tone la odecueda J.tec 

ctón al hebltanto y al empleado públlco y parll permitir la 

expenstón o crecimiento de la unidad cperatlva. 

Los tnqresos están compuestos por los posibles flnanclamte;¡_ 

tos de apoyo a le desconcentraclón, el presupuesto astqna::!o 

al gobierno local y tos Impuestos sobre &enes y servicios -

existentes y futuros, producto de la desconcentractón y d'!l 

crecimiento natural de la pobia:ctón. 

-El. financiamiento y el presupuesto as tonado al gobierno local 

se pueden manejar como una variable de Información (dejar al 

modelo determinar el monto total requeridO para proporcionar -

la atención adecuada al hobltante) o como variable de dectster. 

(definir a priori un programa. de Inversiones). Esto permite -

anallzar una gran gama de !llternatlvas de Inversión y el <;ra::!o 

de desconcentractón que de ellas r"sulta. 



. ' -· ..... ------. --.·· .. -.. ··-;-·· ., . 

• 
'· 

La actlvtdad primaria de .este módulo es proveerse de rec:.~r-

sos monetarios a fin de mantener la capacidad Instala(!;! al-

camada de Jos satls!actores, Lo que garantl:z:a q\!e no sa -

detet!orará la atención al h<!!b{tante. 

La' acttvtdad secundarla de este módulo es asignar Jos rec·~_r 

sos monetarios disponibles para satisfacer la demanda de s~ 

tlsfllctores, producto del déflclt actual y de la desconcentr]_ 

clón. 

La asignación de recursos monetarios se efectúa con ba~e -

en un sistema prlorttarto de Inversiones que define el ore!<::! 

en que se considera se deben Ir satisfaciendo los rec;ueri -
• 

. mientas de servicios. El orden, en principio deftntdo, 1::

cluyendo la remuneración del personal reubicado y del con-

tratado en la lOCalidad, es el siguiente: 

• Mantenimiento de la capacidlld Instalada 

• Remuneración ' persom.l reubicado 
• 

• Remuneración ' personal contratado " ¡, localidad 

• tQutpamJento Instalaciones frstcas 

• Instalaciones F(slcas 

¡; 



" -
• Tierra Urbanizada 

• Vlvlen<h• 

• Agua Potable 

• 
• Enerqfa 

• Comercio y Abasto 

• Educación y Cultura 

• Salud y Seguridad Social 
'• 

• Comuntcactones 

• Transportes 

• Recreación y Deportes 

• Administración y Servicios Pllblicos 

Este orden no es def1nltlvo y depende. de los satisfactores -

que se consideren en un anÁÜsls particular. 

El ·aspecto Importante de la definición de este sistema priori-

tM!o de Inversiones reside en el hecho de que por lo gene~¿¡¡ 

no se cuenta con los recursos necesarios para satisfacer toCa 

la demanda, por lo que se Lra Incrementando la capacidad In.§. 

talada de los sat1sfactores conforme al sistema prlorttarto y -

a los recursos monetarios dtspontbles. 

En la figura 9 s~ muestra un eXtracto det módulo de 

recursos monetarios, haciendo rcsalt11r sus funciones 

más que el detalle de la formulac!On del modelo, 
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RECURSOS HUMANOS 

NOTE REQUERIMlENTOS 

A RRHA,K "'TABHL (RRHT.TTh1E.K,0,2,1) 

T RRHT•#-/#/i 

R RRHR.KL -= RRHA.K 

L RRHL,K = RRHL.J + DT" (RRHR,JK- RRHSR,JK) 

N RRHL • RRHLC 

e RRHLC "fi' 

R RRHSR,KL = RRHSA,K 

L RRHSL.K = RRHSLC 

e RRHSLC = .f 

A RTRHA,K ""RRHL.K + RRHA.K 

NOTE DISPCNIBlllDAD DE REUBICACICN 

A DRRHA,K "'TABHL (DRRHT, TIME,K, 0,2,1) 

T DRRHT•f/i/#-

R DRRHR,KL • DRRHA.K 

L DRRliL,K = DRRHL,J + DT * (DRRHR,JX- RHRR,JK) 



N DRRHL ., DRRHLC 

C: DRRHIC • t 

R RHRR.KL • RHRA.K 

L RHRL.K = RHRL,J + DT (RHRR,JK) 

N RHRL • RHRLC 

e RHRLC "' t 

A D'I'RRHA,K • DRRHL.K + DRRHA,K 

N OlE DlSPOOffifUDAD LOCAL 

A DLRHA.K • TABHL (DLRHT, TIME. K, 1,2,1) 

T DI.RHT e i / t / # 

R DlRHR.K '"DLRHA,K · 

L DlRHL.K .,. DLRHL,J + DT * (Dl.RHR,JK - RHLCR,JK) 

N DLRHL • DlJUILC 

e DIRHLC ., t , 
R RHLCR, KL • RHLCA. K 

L RHLCL,K "'RHLCI.J + DT * {RHLCR,JK) 

N RHLCL • RHLCLC 

C. RHLCLC • t 

-

• 
• 

\ ·• 

i 
• 

' 

• 
. ., 

' 



R RHLCR. KL = RHLCA. K 

L RHLCL.K "'RHLCL.J + DT • (RHLCR.JK) 

N RHLCL • RHLCLC 

C RHLCLC .. it' 
• -A DTLRHA.K "'DLRHL.K + DLRHA.K 

NOTE DECISION REUBJCAR_CCNTRATAR 

A DRHRA.K .. CUP (RTRHA.K, DTRRHA.K, DTRRHA.K, RTRHA.JO 

A RPRHRA.K = RPRHRC • DRHRA.K 

' e RPRHRC .. it' 

A NCRHIA.K = CUP (RTRHA.K- DRHRA.K, O, _RTRHA.K, DTRRHA.K) 

DRHLCA.K = CUP (NCRHIA.K, DTLRHA. K, DTLRHA. K, NCRHIA. K) 

A. RPRHCA.K = RPRHCC • DRHLCA.K 

e: 
' 

RPRHCC "' t 

NOn: REUBICAR-cONTRATAR 

-A RHRA.K • RHRC • RMRHRA.K 

C RHRC .. f 

A "RHLCA.K • RHLCC * RMRNCA.K 

' 



C RHLCC = t 

A RRHSA. K = RHRA. K + RHLCA. K 

NOTE REQUERfMIENTO DE SATISFACTORES 

A RHDRA.K = CUP (DRRHA.K, RRHA,K, RRHA.K, DRRHA.K) 

A RHIDCA. K = RHLCR. JK 

• 

• 

• 

•• 
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'AGUA POTABLE 

NOTE DEMANDA 

A RAPA.K ,. RAPC * (RHDRA,K + IPIA,K) 

C RA.PC ,. • 

R RAPR.KL .. RAPA, K 

L RAPL. K .. RAPL. J + DT * (RAPR. JK -. RAPSR. JKl 

N RAPL .. RAPLC 

e RAPLC •. 

R RAPSR.KL • RAPSA.K 

L 

N 

RAPSL,K .. RAPSL. J + DT * (RAPSR.JK) 

RA.PSL ., RAPSl.C 

e RAPSl.C. • .• 

A RTAPA.K ., RAPL.K 

NOTE CAPACIDAD mSTAIADA 

A TCIAPA.K • ICIAPC * RMAPA.K 

e tCIAPAe • t 

R CIDAPR.KL • ICJAPA.K 



L 

N 

e 

R 

L 

N 

e 

A 

NO're 

A 

A 

A 

e 

• 

• 

CIOAPL,K·- CIDAPL.J + DT * (CIDAPR,JK- ctOAPR,JK) 

C!DAPL • CIDAPlC 

CIOAPLC "' # 

CTOAPR,KL ~ RAPSA.K 

CIOAPL,K "'CIOAPL,J + DT * (CIOAPR.JK) 

ClOAPL • CIOAPLC 

ClOAPLC .. if 

CITDAPA, K = CIDAPL, K 

DECTSION DE illCREMENTAR lA CAPACIDAD INSTAlADA 

RAPSA.K .. CLTP (RTAPA.K, CITDAPA,K, CTTDAPA.K, RTAPA.K) 

CICIAPA,K = CUP (O,RTAPA,K - CITDAPA,K, CITDAPA.K, RTAPA.K) 

RPAPA.K .. RPAPC * DICIAPA,K 

RPAPC '" 41-

' 

\. 
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SlSIEMA DE ABIGNACION DE RECURSOS MONETARIOS 

L CIOAPL,K = CTOAPL.J + DT * (CIOAPR,JK) 

N CTOAPL .. CIOAPLC 

C CTOAPLC = i 

R ClOAPR, KL "' RAPSA, K 

A RPMNAA.K = • , , • + ROAPK * CTOAPL,K + .•.• 

• 

A SPIOIA.K .. RPMNAA,K 

A SPIOZA.K • SPTOIA.K + RPCPA.K 

A SPI03A.K "'SPT02A.K + PPAPA.K 

• 

• . . 

A RMMNAA.K = CUP (RPMNAA.K,RMDA.K, RMDA,K, SPtOlA.K} + CPIMNAA.K 

' 



A RMCPA.K • CUP (RPCPA,K, RMCPY .K; RMDA.K, SPI02A.K) 

A RMCPY.K • CUP (RMCPZ.K,O, RMDA.K- SPI01A.K,O) 

A RMCPZ.K • CUP (RMDA,K - SPIQlA,K,O, RPCPA.K,O) 

A RMAPA,K ., CLIP {RPAPA.K, Rt.iAPY.K, RMDA.K, SPIOJA,K) + CPIAPA.K 

A RMAPY.K • CUP (RMAPZ,K,O, .RMDA,K- SPTOZA.K,O) 

A RMAPZ.K ., CUP (RMDA. K - SPI02A .K, O, RPAPA.K,O) 

A . RMDII.K = ITA.K + RMK 

A lFA,K • TABHL-(lFT, TIME,K,O,J,l) 

T 1FT = # / # / # / # 

L RM,K .. RM,J + DT * ( ITAPA,K + .... - RMMNAR,JK - RMCPR,JK - RMAPR.JK • - .) 

L CPMNAL,K • CPMNAL.J + DT * (RPMNAR,)K- RMMNAR,JK) 

• N CPMN"AL .. CPMNALC .. 



.. 



C CPMN'ALC "' * 

A CPLMNAA,K '"'CLIP (CPMNAA.K, RMGPA.K, RMCPA.K, SPCOlA.K) 

A CPIAPA.K "'CLIP (CPAPA.K, CPIAPY.K, RMCPA,K, SPCP02A.IO 

A CPIAPY.K ~ CLIP(CPIAPZ.K,O,RMCPA.K- SCPOIA.K) 

A GPIAPZ.K.;, CLIP (RMCPA,K- SPCPOIA.K,O, CPAPA.K,O) 

L CPAPL.K "'CPAPL.J + DT * {RPAPR.JK - RMAPR .• JK) 

N CPAPL ,. CPAPLC 

C CPAPLC "' # 
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PROGRA~·lA DI: 1:-<GR!:SOS - EGil.ESOS E:\ OA.V..CA, OA.X. 

- MILLONES DE PESOS -

-
CONCEPTO PERIODOS 

1 ' . ,. 
.U<GRESOS 

. Total 20.8 22.5 .. 

. Municipales 15.7 16.2 

• rmoacto de 1• Desconcentrac\6n S. 1 6. ' 
•· 

EGRESOS , .. 
. Total 27<1.3 26<1.0 

• · Municipio 20.8 22.5 
. 

• Sectores 253.5 261. 5 

FINANCIA:V!IENTO '·' 14. o 

EGRESOS MUNICIPIO 

• Aqua Potable 6.6 6, S 

• Enerqía '·' '· 4 

. Educaci6n 5,3 6,6 

. Servicios Ptíblicos 0.0 1,1 

EGRESOS SECTORES. 
•• 
l 

• Sal"' 1 o. 5 11.3 

" 
• Vivienda 243. o 250.2 

• . • 
· TABLA 5 



f 
, ' 

D!:MANOA Y CAPACID/1.0 INSTALADA DI: SATHJF/ICTO!ll;S I:N OAXliCA, Ofl..'í.. 

--
INCREMENTO INCRI:MLNTO INVJ:nSION DE:FICIT 

IN\'1.1::;¡,-: 

s,\nsrAcroRES DI:MANDA CAPACIDAD ($ 000, 000)' CAPACIDAD 
~:r:Qt11:1u 1 •. 

DEMANDA CAPACIDAD' :; <Jf)'l ,,., --
1 

li<Juil Potdl>ic o 27 076 27 076 
1 27 006 010 27 086 610 ' 6, 6 o ,, 
2 20 720 '" 20 77.0 "' 6.8 o 0 . 

f.nergla o 27 076 27 076 
1 27 "" 810 27 006 610 8.' o o 
2 20 720 834 28 550 672 - 7. 4 162 1 . 8 

Salud • . o 541 541 
1 5S5 14 555 14 1 O. S o o 
2 570 15 570 15 11. 3 o o 

Vivienda "' o 27 076 27 076 
1 27 006 810 27 606 810 243, o o o 
2 28 720 834 . 28 720 834 2 so. 2 o o 

r:duo.:Jcl6n o 2 436 2 436 
1 2 510 74 2 469 J3 5. 3 41 &.6 
2 2 506 76 2 510 41 6. 6 76 12.2 

Servicios o 27 076 27 076 .. 
1 27 8UG 810 27 076 o o. o 810 1, 7 
2 28 720 834 27 886 810 l. 7 834 1 . ' 

• TABLA 6 

• Acciones concertadas con otros sectores. 
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TADL•: OF CO!ITENTS 

tntroduction. 

Oil anrl oconomic dcvelopmcnt in Mcxlco. 

Dcbatea, plBna, n!ld projcctions. 

Simulution modal: approocb ond roatloodolo~y. 

• •• 
Syatom nyna~ics m~thodology 

Modal duacription 

Simulation of policiea. 

Additionol diroctiona for oncrey policy. 
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l!JTR01'U L'i'I Gil 

The discov«ry Bnrl ini.tinl «xploitRtlon of vast oil snd r.~<: r·~~erv<>s 

l<iltdto Y.oxico rlurinr. U,o 19'10'.: pr~cipitutcd a lorc;c· ,·~r:idy o/' hope" m.d 

ex¡-<":tntions rq;;<rdtn¡; thc bc!lcfits tlwt oil d"'v~lo¡o.ent cou1d brinr: tn 

•rrxico . .".o,.,o pcople expect~d ~hnt m•pl<' ~Otlleatic Nonrry SUfplil-" cc;::'.Jir·~~ 

1<ith foretr.n exchnr.ge eerninr.~ derivcd fro::: oil Pxrort •·oul~ b>co:re eu 

intru,.~nt for ropid crollth "nd elevatinr. the inco.,c and joh rro"r~cts of 

uncmploycd or underemployed. Oil rc~ources pro~ni~cd a r::ach&n:::~rr. for 

eliminating chronic bnlance of P''Y"'~nt2 ar.d e,overmoent de!iri~~. llh!lc 

pNlviding a~~ition~l revenues to the ¡-;cwerr.t:~ent to cor.tr·ol >nflp.tion. ln 

contrnst lo theoe bir.h ~xpectations, sr.o1.her r,roup nf reurle ¡-?ir.tP<l out 

the difficulties ,;bc~d in effectinr. judicious \We of i!cJico's oil 

rosourecs, '"'d 1\Jrther pointcd to the experi~nce c,f othcr oil ~·xportinr: 

countrio~ th~t counscllad extrc11e c11u~ion in thc elltJc~timr ~o:d 

disburatrnent of oil revenue:;, Vene~uelt.; for eno,.ple, h~d f~iled tto use oil 

weulth visely; it hed suffered rar.pent .bflation .,nd had bece;:,e 

incroasin¡;ly depcnd~nt on iro)'or-t" of food und con><u,.cr r.oods, \oi thout 

SiO>ultoo,eously dcvclopinc a strong óo:wstic econotnc bose. 

The iaopects of oil dcvelo~cnt on the 1-lexican econooy to dntc r.ivc 

ao,.0 justificntiOlo to both vicwpoints cxprc~sed at.ove. On t),., one hond, 

r.rowth in real CI:P aceeleratnd fro" 'j.~'f ¡>er year in 197'1 to 1.3'{ f·"r ycar 

in 1976 and nearly B:l in 1979· llut on tf,a othcr si<le, inflation h~s 

ni¡::ulllln«ously rioen to the ranee of 30% per yeor, domcctic crCdit 

availability re .. llins tight; snd nominal interest rntes havc incrfoesed alonr. 

llith intlation. lioreover, bnlar.ce of poyl!lents on th~ curr;·r.t accourot 

1/0rSf!Of'd fro" -2% of CDP in 1917 to -~'!- of CDl' in 19'19 and nrnin in 1:mo, 

deapit~ revenuos from oil exports of ovcr 10 billiou dollnrs in 19€0. 

In m~ny rcopocts, it io too enrly to appreciete the d¡¡nificant 

tPr:Jifications of futurc oil dcvelopm<;nt end export for Mexico. Natio>Wl 

<.mor¡:y policy in still cv(llVine filon¡¡ t\oP. tenent of the Global revcloy.r.€nt 
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Plnn Blld N~liOTJl±l En~r¡:y I'J,,n, Hnd aie:rlificu"t deloyc will intc:·vr·"" 

bctwecn policy ir.~pl•·rol.'!ltntion :.nd evcnt~,¡ conscquenn·~· 

The purponc of this paf"'r h to dincus11 thc i!".pcrt~nt rol" thnt cil 

h~s in the Mexicall cconomy, nnd l.m~cd on 11 nir~uln1.ion modcl, ~.~ow th" lnllr; 

term con,Hoquuncc~ of u ... polioics stnt~d in thc pl,•lls dcvnloped by th~ 

r,over111•cnt. To finalize, thert' .,,.., somc furthcr polici<:s th~t ~oulC be 

i01plC10ent<·d to 110lv~ soue of ttoe p~oblc.,s tlollt oil ~lom' doc" 

"o t. 

' ' ' ' 

• 



• 



Oil ~tot\cd it!l d~velo¡mont durine, th~ DiO?. re¿:imc by ¡•,ivin¡: 

cmHICilaion" to fON!ir,n co.,panicn, hn<! allo>·in¡:; it:portation of drlllin¿ ''"d 

l'efining P.qui¡~nent duty frue, Bnd Hcmption of oil comr<•n:r ~npit"l :ot<•d' 

from taxen. \lith thc~e henefit~ tmd the dtscun·rüs of lar¡•c ·oi! rc·~·'''V<'>:, 

0:11 production rJt!ed er.ou¡:h to cupply ?5% of ,_.C.rld oil r,.oJuction l•y 1'-'1'¡. 

r:eopito tlw lc'volutionnry war, from 1917 to 19?.1 the production '"'T•'"<'<I 

frou. 55.3 tu 193.4 million banc•ls. \11th the ~pp•·oval of thc artH"lt• ~·¡ of 

the constitutlon that comddered th¡;, <Wllll'bl rr.sourCPs in tloe r,u\or.o\1 

)Jruparty of lhe llexi""" Mtion, a1"1 tloc co•npc:nics ;mrc r,rurot<·d a l~:o:1c to 

e:x¡.lolt th~m, plus the frotect!on ¡:iHn to the >10rke1·~ in a¡·Hcl" 1?3, 

¡:<mcr~t<•d ocl~erse fcolinr,3 in the oil COIIIJ"'ni<'s thpt l•·"U<'d thcm to lo~k 

for nc~ SO\lt·ces of o;J ¡;s V,me~ueto, and dccreaa<· tbe p1·odu~tion lll ::oxico. 

lleapito the grcot oil weolll1 in the count:·y, Hexicana Cbin VHY little 

from it, bac~ut>c literolly oll th" oil induat¡y waa in foreicn hun~n. 'l'hey 

hnd tu:x oxc<H'1ptions so the ¡;ovurm•ont could not bcmcfii, thoy hnd 

forei¡:ners in thc top pu~sition3 of the comp!>nirs, ond wo¡;~· di:lcrjnJ,.ntior. 

e{loinst Mcxican9, so hl>or could not benefil, and finnlly, the hur.c profits 

wont abroad to the hom<1 countrica of th<: o•men•, 

Jlurin¡: tl1o po3t-ravolutionnry period, the r.exichn statc 'WUS in 

for!lation, hnd the e<:ono:oy wo!l recoverinr. frOIJ thc \lor. Oil produrtion ~r,s 

dccl1ning and its >"ole in thc economy ~a." not na importnnt as it~ rule in 

)!Oliticn, The ~ttitude of the oil companiea, the increc~in¡: dcmnnd~ fro" 

the workers, and t!l<> nntionnlisti<: trend in tl•e ¡:overm>cnt, lead tn tbe 

expropintion in 1938. ¡.•rorn then, oil hlJS he<l an increci!Jr: !'Ole in tlw 

cconor.1y nnd J•olitics of t;exico, 

Thc n.-ccnt econo,.jc h!story of ~cxico falls into threo <:Jearly defined 

utnges, Thc firot of tlonr.e, ü.nrncteri:cd by devclopncnt l.'ith infl"tion, 

covcro ti• e re riod fro10 the Jn te 1930's un til 1 956, wi th nnnunl p1·ice 

incraaoeo of 11%. covorm•ent deficit:. finnncc-d "ith curl'ency i~nucs, 

forcir,n e"ch,.nr,n inatubility -thu J>CIIO I<DB devnluut~d in 19·Hl nnd \'J~I,- nnd 

n rapid ueri.,ul tural d<•velopment. In fact, ngriculturnl output hnd n hich~r 

rntc of r.rn•·th thnn thot of tho ¡:rosa Mtionnl pro<!uct (6.:! p<:!rci>nl) ~nd 

brou¡;ht at.out n connidcrnble cxpnn,ion in nr,riculturul <:!xports une! forcign 





trftde in ecnornl. Jn ~.hori, thi:l won" rcriod of f'~tcrnull:t-r,¡·f<•ntd 

crowth. Durir.e thin pcric..d rcmnx ~nd to fnce cl'l\,.-"'f.O of sprt·:t nnd 

cquip~:~ent, t"'J blr>endc of ship:oente. Tilis siwntion wus .,¡¡~vintd d¡h 

~"o' JI. !nterntolly, 1t fac"d nlrur.Jnn frrun the union •orkern to r<•t con!J·OJ 

of lhc ncw co"F"'Y• lll'ld to cct the ronnnccrinl ¡,nd tc~hnicnl c•~¡·crti:w t'n•l 

w''" lost \lith thu departure of oil co<'r"nies. ).'¡·om the cxpcr!Pncc rnlnd 

fro1o thc rotionnli~ution of thc r~<il rosda, thC ¡:ov('rmnent clcddcd not te 

lil:!k~> the ~n:oc ·,.ir>IR;-e a¡:nin, ar.d man~>t:" to k<'CP control of !'¡·::e>· ltn rde 

h• the uconOI1Y wn~ Jir:litcd to r.upply dor:lestic <l~rnnnd, and " dc:L~~nnb8 

nrnount fol' t'X]•Ilrt¡¡, The liircctor of l'crncx cluri1JP. that perio<l l.nlonio J. 

Bcrmudez, con~l<ler<:li thr.t J'et1CX ohould not eet involvc in thc• n~tior.<!l 

. pclitics, ~nd kept the role of Petror.x to fulf111 it~ objectiv~,;: 

eJ plor<> ti on , <'X ploi tn ti on , re flui nc , tr,,n~po r ta t ion , ~ to U•f<', e! in tribu ti on , 

and t'irat bond nnlc of b!osic pctrochemicals. 

The seco¡¡cl nt~¡:e woc in\.'Ordly-oricn~cd, b~snd on subotitution for 

fmports of momd'nctured r.oods, thc proportion of which rlecr!lsr.ud fro¡, 8 

pttrccnt of Cl:i' in the first period to <,; pcrccr.t in th<: seco!Jd. /lelntivc 

ut 11cnuticn ulao Lccn"c cvidcHt in thc E.¡;ricultural ><~ctor, thn Tate of 

crowth of which fcll telow l)H•t of th<: gross n~tioMl product, ;;hiel' 

rmnulncd 6.2 :rercent. The cxchlln¡;c rllt~ of the :r~~o was muint~inud at 

12.50 to t),e dol]a,-. I'ricoo ro:;u 1.9 pü~C~nt pcr yco1· on the ~v<:t'!lf.C (l<>s:< 

thnn in the IJnit<:d Stutcs, with which l:eüco hns '10 percent of its for<>ir.n 

trade). 

As a rcm;lt of the diminiahcd vitality of thc aericulturnl a~ctor, tiH· 

r~te of increuse of agricultura) cJporb dcclinoli consider .. hly, snd in 

ccncr"l receipte of forcien cxchor.ce lncruesed nt " slower rnte then 

cJpenditurcs nbrond. 'I'his prc..duccd e lnree deficit in the curren! nccount 

of th" Ln)nncc of pnymcntn ~nd sn incrense in tl>C foreir,n df'Lt. The ~lodn,~ 

down of inv~!!t:""nt in soci"l overheud copitol ""'l 1n ar.riculturnl ~'""·""rch 
• 

end dcvdOf"ent, 1111 well ns the dl11tortion of cont structure ,-cnultin,., fr01.1 

thc offects of protectionbc on the pricca of induntrinl lnputs, hnd '"' 

mlvurnu effect on the C(;:nretitivc position of nr.ricultural ex¡.o1·ts "nd 

eon~t'i. tute 11 fuctor i.n the clowdown tn ¡~rowt' d' m<:l'chandise exportl\. On 

tl~e othcr hOn<l, the parity pr!Ce!l for ¡:oods deutinl'rl ror doroNltic 



consurnption ro:~c in ordcr to 3th:~l~tc their output. 

One chnrncteriatic of tho poriod of price ntnbill\J· ~~ \he ¡;rt>>~lh of 

do:1cstic eovinr:~. which playcd en im¡;ortant role in tho nc~clcrnted 

expm~ion of tlLc bo.nkinr. oy.~tum ~nrl, in facl, ir. a ecnúr11l. fln11nci•d l"~" 

of unu~ual mn¡;ni tude, brou~th sbollt by foctoro ~uch a9 trnn,.fers froro th<·. 

non-finsncial o~rk,.t to thc institution~l r.ector. Tl•o procr~~ f"cilitat<-~ 

th" plncemcnt of rovornmcnt ::ccurities by thfl cc .. trsl bnnk ~nnn,~ \he 

finnndal inl<>l·"c~iorh·ll-cSp~cildly ilw noii-I,Oh"inry onc>:- ~o ihnt He 

govcrn."nent dcficite no lcnr:er r"pru~~"tcd a ~:~ere creation uo~cy \;y thc 

c<:ntral bank, n~ th~y dirl in thu firBt period. 

During thi!! perioJ l'cn>ex ccntinu~cl lto oolidificntion p.n conpony, it 

golned the tcdmicDl cJptwtJce, to beco.":le oalf :;ufficiont ,.,,J preved to t-e 

~ ancce:;n of nC~tior.nli~lltion. H b~camc an instru::1,1nt of th~ t;ovc¡·omcnt lo 

nncour~¡;o \n~udriul.izHtion by RUJ>plyilo¡: thc in~r~n:dnr, ricrr.!ond fcr 

hy<lrocnrbon~ ond to r.ivc !>UL~idic~ throu¡¡h lo" pricee. ln 1~50 it IU>u 

r.nwted a oh\" monopoly on ;;,sic petrochcnlcnlB, beco~oiroe. :.t• ~cu~c 

pnrticipont in the ill<luutr-i.nli~nti<•n proccno Ly "rcducin~ ;,,¡·ortn nnd 

eupplyin¡: f~edsiock for ¡•rivaie manuf~cturing cornp¡•ni.en. Production of 

oecondary petrochccicoln waa let"t to priv11te compunios who~e shurc copi~ol 

ia ot lent 60:". J-:~Ji<:nn otmed. 

The thircl sta~c hac \,t•en chnractcri¡:cd hy devclopm~nt witll lnfl¡¡tion 

oml 11 hi¡:her <l.cp¡..er.<l.cncy on oil. Thia charachridics are a COti!H,quenc.<" of 

tho problema of thc ucond stago. 'l'h~ increaalng dcficits in foroicn tr,dc 

ut1J govet•nmont budr,ot, plus the chnnr.c in the vtability in thc 

international econoooy, crcated " uuddcn duclinc in GDP r.ro•·th nnd in urdcr 

to reactiva te the dOIOcatlc cconomy and to con·cct so=e of lhc deficit"ncieu 

of \he economlc ~:~odol, thc govorm•ent ~tarted " ~erieo of socinl 11nd 

invc~tr.10nt pro~roma which ;:e¡-c finnnc!ld wilh moncy iG~u¡,s un:l horrOIIlr•c· 

' ThiB eeneratcd hl¡:h inflntion ratc~ alld "oramwd~he bl!lOilrC of tr11cle, th1•t -, ., 
ovontuully msde it impon9ible to cu~t~in the parit';¡:,of \?.')0 resoe l'"r 

'" dallar and forcPd n mn,jor dcvoll•ation in 1Y76. 1'hiil;menuurc ~t>r.'H"JH·d lh~ 

inflation nnd combined 1<'ith cxrcctution3 of oil 
<X. 

rcvcnU<w, omde tl"' 

r,overnJOent lo follow u policy of ropid expnntlon ond incr~,.~inrly l~r,;~r 

r,ovcro,..ent bud¡:et deficits •·hich lcnd to lninidc\·~luations durinr. 1<Ji!O ~nd 

1 
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19él1, and n tu>jor onc. iH \<)82. 

Th~e>ur.h tho \')(",Oo Rnd untll 1':!/1, thc <~Onoy aupply 1'119 lil11kd lo vn 

~v.,rnr:o vnnunl e:~owth of 10.4 percont, which, in conjunction with m-, onllllfll 

r..,,¡ (;DI' ¡:ro>:th rate of 6,tl l"'''~cnt ~nd :;toblc p:·icea of lt:'-)onrtr.d f.üOdf<, 

knpt inflution nt ~ 2,'( poltCPnt average nnnuDl rnte. Sincc the cnd of 1')7?, 

howovur, l!nico hna '"'l"'ricnccd n shllrply hl¡~b:lr lnflation r:.te, maiuly 

boc"u~" of nuhstnn~ir.l incro:~set~ in the .. oney :;urply, the' r .. pid ¡;¡·o•.cth of 

Govorn10e1!t c:tpcnditure~. the up.~nsion nf ~fC'""!:stc derr.oncl, ¡,o,.tlP:lcc1:~ 

inhlbitint: increnned prorluction nnd hi¡:her irnport rrtca:~. ~'he re~ovnl of 

the rtxod ,;ehHnel•d r.~tc CJf the ¡:cr>o on Au~u9t 31 of 1976, thc nut.suqownt 

decontrol of prie~s on rnr,ny it<·~m nnd the edju~trnent of cert~in puh.lic 

utility fond t>·~nsport rntca nlno contrihuted tü hil,;h infl~tion. ln 

aol~ltit>n, ~¡wculatiot1 conccrninc the itoposition of the 'Oillll<: J..~ded 'i'Ert on 

J~rJuory 1 of 1980 contributed to thc nharp inereas&B in pric<- levels ~urin~ 

the be~inlne of 1900. 

With the diecovnr.ios of thEr hu¡;a hydrocnrbon~ deposito of thc ~outhbild 

of t:exico in tho carly \')70s, oil nnd T'ornex chanpPd int role in the 

eeonol'lic arew •. On the ecnno:nlc side, l'c·mex h"~~rnu thc ]Hr¡;<·&t ~nt~l'rrb~ 

in Latin J.mericn and in J(c:llico. lt is r~:sponsible on nn exclusive b~slc for 

thc operntlt>ll onol devolop~nt of l•:e~ico's oil, n~tural r.~s ~lLd bssle 

petrochcmicul induotri""· lt has total aasetn of 1,188,000 millions of 

penos equivnlcnt te $48,462 10illions at I:ecember 31, 1981 and net salea of 

$ 461,000 millions of peao9 equivalen to $18,006 millions (convertecl ~t 

24.514 penos per dollar 11hich lrou tho nvernr.e exchanr.e J'llte for 1981), 

On the politicnl side, the role hns become more nctive !Jecnu~c lat 

a~tions F,<"neroto stron¡: dolJntus, and from thc retoric of thc politilinns 

thnt havo built n lct of erpectnHons frorn oil to the popuhtion. 

In 19(J1, PcmeJ produced en ovorer.e of 2,312,144 DPD of cruda oil nnd 

condenaste, 239,777 DPD nf natural r,aa llqulds and 4,060.8 million of ouhtc 

fect of n.~tural esa por dsy. 'l'hia representad un incrense ovor 197fi 

produntion lcv~la of 189%, 157,:, and 92% respcctively. 

The coutlnou~ ri.ao in production han ullowed Mexico to increnso its 

c~porto of crude oil which sturtod in 1974 with 15,902 DPD, ~nd ro:~e to 
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\,0':0,021 I!Pt in 19BI. Duriur: 1980, <:~port,; nmountc·~ to t10,t,01.') •üllion 

an~ import3 r<"nclwd 1:7G5.9 million, r~~ultin¡: in e nct curpllln of t'J,G3L 

nillion. }'or lSi\1 it van exf-ectod that tloe tolnl cxport~ o·ould •·cach 

.!:20,~05.5 milliou lond importg would be r<•duc~d to ~.552 Qillion producir•!: D 

riet ao.u·pl~H of ~19,&')3.5 otillion, 11 106% increeoe over thc prcvi011~ ycnr. 

Duo to thc world ourplus of oil, in the oticldle of 1981, ~Iocr" >.:ao A 

sudden fall of o:exican oil e~ports to nbout half of the tur¡:ct, onJ up to 

the bc¡;innin¡: of 1982, it .h11s not b~cn po9sibh a full roco~cry despitc of 

thr•·e roduction<~ in .,rice. 

At rcocat.cr 31 of 1980 the export prloea of lotmo crude oil 1:as $3!;.•,0 

per b1>rrcl end thn cxpo1·t pricc of r:aye crude cil ;::¡s t)4.~0 J<?T hrrel. ~t 

the end·of 19ó!\ the pricu ~eroo S35.00 tond .';28.50 por b"rrnl ¡·,,~f'"Cliv<.ly. 

In Jonuary of 1982 thcro wae anothcr pncc reducti<m of t2.00 to tho l:llJ'n 

crudo oiL 

The shorhr,e of <llrport ~il revcnuc~ mod~ 1t n~cc~9ary to irocnns<> 

foroir.n borrowinr. heavyly toa total of 516,234 mllliNJ, puyir:c ~(,,75!1 

10illion, rcs~ltinc in a ':'ct lnc¡·~o."~ in ~obt of t9,n6 milllcr .. Tnia 

ma¡:nitude rcpr.,~enb one fif\h of the totul publio foreir-n debt outstun~inr: 

at thc cnd of 1981. 

Ilomestic prices for Pc~::cJ'e products are füt'd by thc Con•rnment ;:il!J 

e vinw to ~enoreting nufficiant revenu~s to covcr opcrstin¡; co:>ts, deht 

~ervice end a portien of ca pi tal cxpenditurea. '!'he balance of cnpital 

cxpenditure11 in financnd by borrowin¡¡ ond, when nec.,ssory, hy cupitol 

contributionn from tlle Gov~rnment, Pl'iccs for products cxpartcd by l'c~cx 

ara .. ut by l'larkct aupply nnd demand ccnditions. 

loa sole o~mc:i- of Pemex, the Covarnment ia ontitled to nny distribut!on 

of profitn. To dntc, no ~uch distribution has b"cn l'nde. 

Pe01ex is required to pey taJes b~aed en total r<lVenuc:> nt a rete of 

15% for petrochcmicals and 27~ for all other products. Pe10ex's cxport ~nlee 

of cruda oil ore aubject to ~ 58% tal plus 11 2% od vnlorcrn t~x. 

Thc incomc by mtle~ l'Cprcceni.cd 5~:! and 45% woa ot&de by l>orrowin¡:. The 

eJper,ditura wae: 



• 

l'od~r.>l '?!lXIlS 2311,193 (26%) (') 

Inv '"' tm UIIt 230,773 (27%) 

rnymLnt on "'" 165,65? (19'%) 

Opcrntion r.~~nses 134,21? ( 1 5%) 

Inturcst of Dnbt 61,7t,O (70 

Operaciones Ajenas 30.901 (4%) 

Tha tnxca ~-crc paid for th" followin¡; cor.co¡::to: 37,193 for intPr~nl 

~~len, :.!00,117 uxport t~x and 883 otJ,c.r tnxc:~. This flr,urcs rcpr<·:~cntc·d l•n 

incn•une of t,'/'f. OVI!I' 1<)80, 

In bricf, the nation'" cconomic devrlOJ1<0Cnt ~quireo ¡r_o¡·e ~.onuy m.rl 

DIC.Or<l cne~·ey, nn<l Pfncx will l-g thc source of both, as ita onlce nnd 

produ~Hon incru><r.e, Thic irr.vlios thllt 1'cnex is dc:'ltined to ¡:mocrnt~ 

sufficicnt production to di,inish impol'ts, incrco~c cxport~, nnd Obrn o.c:'~J 

~bronJ to bnltone~ ~e~o~Mr;¡ purch~l'le~. Thcn thc COTotinued '"j'ol:sion of 

Pcr.ocx ...-111 mn~o it richm· nnd l:lorc r.owcrf'ul. 



• 
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Dt:IIA'J'Io:S, PLA/:S, AliD PROJEC1'lOliS 

Tho rcbirth of the oil industry durin¡: the lut dccndc, t:~n<:>r,.ted 11 

~cric! of debat~~. plt<ns ~r.d policica rer;ordin¡: tha uses, abu~ea, Dnd 

ilopli~utiona of thc new 1/oa.lth. Who al1nuld bencfit? To 11hOIIl woull\ the uone)' 

go? ~'hnt purpo:ws \!oold it eventually &~rvc? '!'o whnt cxtent? 

Aftor thc diocovcry nnd conf1n::11tion of incr~nsinely ln:-;;cr oil 

re,.erves in the Southeoet of r.cxico, tlo~ro wae also increae;!.ng ~oncern nnj 

public diocuseion about tho alternativo policiea th11t the Gove¡m,ent •·h"uld 

follow re¡:&Nin¡¡ oil uploita.tion nnd uuea of oil revcnuu. l"or th<' firut 

til!le in •texico thore 11ere open disCU!!Sions in all the erena~ .• et all 

lovels, 11nd frol!l nll politic~l offil:lntions, te fr010 sev .. ral rovcrn~cnt 

a¡;encica plBna cnmo out includinr, tho role of oil. 5everal orr.~nhotionu 

like the C'l'J.: propo11ed tha crelltion of a llatioMl Fund for r.r..ployl!lent (Fondo 

del Bmploo), in which 11ll oil revenue vere to be ollocate~ to croLto jobn. 

'l'ha moin speacl:r.,.~n of the opollioeion in oil ,.,otters, lnr,. Her"t.crto 

Castillo, become very popular by its constent critica to thr official 

progreme, baeica}ly aho11ine inconllistenciea an~ political ioplicotion~ th•t 

werc" not al11eyn on tho eide of the r;ovornment. For exa¡:¡ple in ror the 

"construction of th& ¡:eneoducto to thc U.S. bordar, he talkcd ecr.in=t it en 

the ¡>;rounde of higher dependcncy, ond that the benefit of the noturnl 

reeourceo vare not for the t.cxicane. Aleo he pointad out tha bir. loases of 

burning thB notural gas that Come os~ociated Yith the oil, and thnt !'~~~" 

llhould produce nt a rato that could tako edvantace of sll thc raeourcoe, 

ineteed of loaeing 8119 et thc B%penee of hieh oil axpo~t growth. 

'!'he governmcnt retor1c to 11Uetain ih policies and actione c11"'e fro" 

everyplace in the eyetcm. 'l'he moet utopic of 1111 wce formor di rectar of 

Pemex, Di11z Serrano, Yhich etated "Mexico's new oil wealth nak<'S it 

poeeible to sea in the futuro the chrelltion of e ncw country 

• .. ,permenently proaporoue , , , ,e rich country t~h<!re the rillht te York will 

be o reelity, llith e better style end quAlity Of life in generaL .. ". Th~re 

ware other public offichla thot llore more cautiou!.l in their ~tatemrnt", 



but thst deffit<•lly took u cl~u· posltion. J.iku tlw 01inistoro of P••t.;·in.Oily, 

da lu Pon!< ~n~ Ot~yza, hnvc conai~tently ~l•o>•n o natio110lü•tic point of 

vicw ond vnnt to keop tho oil for tho flexicer.s, vhil!" Diaz Serrnno •m11ts te 

•wll it to the u.s, 

Another point llhich >1ns connidcr~d v"ry importont ln the discl'><io" \ILS 

U,c nnount of oll thnt ¡¡)Lould be producod, tho oo r.nllcd th~ optir.lu.-. l''•~c 

of ~·ro;Juctiow. !\Jo to tlw ntructur.,l 1'(;~\rictionn of thc "'C>.icllr. ~eo:.vry, 

tho lll'mont of forcien n:vcnue tllnt it cnn Rhnor·b i~ lir•itPd, 111:<1 ~'"'''~ " 
' certnin point ~ll the a;lditionnl rov,Hu~n "'" tra.nsfon••·<l ir,to ;nfl~iil·"· 

1ho b<&:~i<• cnu~e ü thnt tho arlditionul revenuos nr~ add~d ir.to !ho '""'c:.,ry 

~"~"• cro::ntin;: un incrcoon in demnr.rl, but a9 ~h~ pro~uc~ion i!! li'"i tcll, tb<· 

<•<Mitioual Ve~r.c.t.d eauosa rbe in pricoo. 

' 
1'rllditicnhlly th~ 11m1n !'C;Strictiona for eenno;,¡\c l:TO\oth in r"''H'" t ·•d 

hecn tbe hck of foroi¡:n reMurees to ioport cnpital ¡:oods, un~ t~c l•.c~ of 

doo:ostic eavinr.a that linited the ~111ount of internul ¡·epourccn to fu'"""" 

invont<1ont. t:ith tho ou~dcn incrN•~nt of oll re~ourecs, thc nc11 

re~trict1C>ns hAvc switch~d to: luck of.skilled labor force, lec:.: ol' 

Cevclormcnt nnd illple~:~ontction o! projects (lnck of entrerr<>uurr.hir), ~n~ 

tho need fo¡· otubility in peao exchtmgc rute end :lnflntior.. 

The objoctivc~ in economic rollcy then ~h~uld be: to nbtorbc th~ 

r,rodn¡; labor force; nnd to gua!'l'l!Htcc the tran~fer of oil wcoltl\ into 

J>C'rTO~ncnt ~ourccs of incol:le. The first objcctive roquiree hir,h CDP (',ro11th 

and the eecond the need of even hicher inveatn-,ont. 

Elventunlly ell tho~c economic coneidorution!l ond publie debatr:;, "~rA 

trenaformc:i into éoncr~te plans, thAt for the firat tiMe showed hint~ of 

intended productivo u:.es of oil twalth, in e planned r:wnnor, nnd in 11o:ne 

casos, lookin¡: into thc long tem perspective. 'l'h.:. two mor~> i~:~rortant plnns 

ere: the Clobul Develo~ent Plan (Plnn Clobnl de De9orrollo) end lhc 

ll6tionel Bnergy Plan (Plan Nndonol de ~er¡:in). The "'""t rel~vont ionucn 

of these plons ere: 



Plan Clobnl de ne!l<orrollo. 

011 rooourcoa should be l<llocnt<·d in the followinc !Jnnn~>r: 

32% for Pe!icx invelltG<·nt 

68:t: for ir.vcst>~cnt in the prloritnry sectorn 
,,., 
L ar,rtcul tu¡·r 

1G'f, inductry (cxcludine l'cnex) 

20:(. comun1cntion,; ~nd trnnspot·tc 

24;:'. sociul dcv~lop~nent 

15% eupport to the ototeo and municipalitiPs 

Oil l'eiiOUrcus aro defined ns Pemux currenl cevin¡;11. 

-domestic cncrey pricen ehould correspond to 70% of tl1c interm>ti<O:."·d 

pricof.l, and tl1oy ohould b~ adjustcd dutinr; ton )'<lBrs to nvoid &trcnr 1 
inflotionary impactn. 

-25% of thc invcst..ent in thc elcctricity ¡¡ector sl•ould be mr.de vitlo 

1ts own Nlsourr.cs. 

·The tnrcet9 ror cx¡.orlo o~ oil aro 1.5 f:NBD ond JOO million cuL:ic 

feet of n&turol f;BII. ('!'here ie a 10% marc:in to cover ev<'nluol needs). 

-Jt will he encour~ee the ~eveloproent of nuclear energy. 20 nucl~~r 

power p)o¡¡ts should be inshllod by tho ycar 2000, that will r.cnerllt(' 

2000):\1 (~5% of energy requireroenta) 

·Encoura¡:o"'ent _ of ecienoe and technology · 

-Meauur~fl to enforce the rational une of rc!lource!;l. 

1'be co!:lbinDtion of both doc\ll!lonte detonoine tloe offieiRl po&~ition. 

Thc Global Plan hes e very ahort torm horhon 1980-1982, on~ conccntr;,t"s 

on thc allocBtion of oil resources. \'hile tho ~ner¡:y Plon b long ter.~ 

atreotcgy end foeuaea on the pricea of onerey, develo~ent of elt<:l'"ntivP. 

aources, end con~.~orvetion or oil. 



SHlULA'fiO:I ~.ODEL; APPliOACH Al.'D n.~rHODOLOGY 

SYST!l~ DYIIAIHCfl HETIIOI:OLOGY. --

Th!s model 111m built usinp, tho 8y~to:>IQ I:ynn.::ics apr.r<>aeh, ~hicb !:,.s 

boen dovelop.cd by Jay Forrcstnr at tho '~asa~ehuc11tts lnstitut~ of 

Teehnolo¡;y, sinco the 1950's. 

Syabm DynavdcG ie a tcchnique for broad policy 11n11lydn of cN:lJ1lOx 

ayate~a. lt aterted oa Industrial Dyn~rnice, focuuin~ on pro~lem~ ~ri~ine in 

thc eo:>rporctc cettin¡:. It vug concerncd vith o.bn~ccrnent probl11m!! lilw 

instebilitiee in production and ern¡.loym"nt, ch.ck or incon,istcnt ccr~orate 

r,rowth, ll.nd daclining ll:arl:ct ohnre. I:uring the 1960's, Jt llhrted toLo 

appliod to a broader clano of probloms nnd in ~ifferent erea9 such e~ ur~~n· 

plunnin¡:, nnd irnplicntion!l of populntion gro..-lh in 11 li".it~d r~~ourr" 

.,.orld. 'o'ith the~e enmi,oions in "Pl>licetons, the !)acoc "~~ chan¡:od lo !':.yl!tcm 

Pynnrnica • 

. Although Syntc.m DyroaD!ics has bcen ~pplicd in nevoral ficld~, it io in 

Bocinl eystellts, which aro charucterised by: Hs complexity, the 

Multiple-contradictine objcctivoe, the illlp&rfect knowlcd¡:<> of thc varJ11bhw 

and ita relationahip~; that constitute the ideal ficld fo:>r spplicntio!ln of 

thia'6pproach. 

The problcro that onc addraeeen frorn the pcrr.puctive of !lyst~p !lynn.,tce 

hsvc at lcast two features in commo:>n. First, they are dyno~ic: thcy involve 

quunti tiea 1>1hich chan¡:to over time. !lo in¡: the vnriahlca of the nyntcm and 

their interroletionnhips ( the structure of the ny~te.,) ~·hich dot&mine the 

bchnvior. ~cond, th&y nre feedha~k ay~terns. The term f&rdbscl< is u~hl Jn 

engincerin!!' for nervmoachnnüur..(l end cloaed loop control syntums, in 

pnycholor.y fcr ho"'eosttoDi~. in MCi"l scicncc for vicio\'" circlc" nnd 

nolf-fulfillin¡; prophcsieo. 



(1 
Tho Syntcm D-¡nu111i~s appro~ch npplicu to dynn01ic f·TO\>lcmn nrininr, iu 

l'oedlmck io the truns111inoion and n>turn of information. Thc cmohunln, 

inburont in the l'ord fc~dlmck itadf, is on thc return. A hontlne synlo•n 

produces heat to wam a room. A thermostot in the rooro, connoctcd to th<' 

heutine nyHtcn, rcturns infonnation about tho' room'a tempcr:•t,ure bcod: te 

thc huatin¡: ll.)IOtu¡,,, turning it on nnd off and tht>ruby contl"ollill<: thc 

rooo¡',. toiii)>CT~tur.,. A thcrmost11t ifl e feedback devico. To¡;cth<.!r >dth ~~:¡, 

fur::<.ce, fO.ltl)'~• ond radi11tora or vcnh, it forD•s a fcedbock 3,YBte¡;, 

Fe<>dbnd: systen~s charnctori,.ticRlly fon11 loops of 

intorcorna•ction"-loopA of causes ¡ind cffccts. ilithout resortinc to t);e 

hrond intreprototion of tho worcl infor,.llliOn i"plicit in the cl<'fir.iti\ln 

elJovc: A fcodb.cl: loop in u olosed ncquence ~J' cuuses ~nd effecb, ~ clO:<e<l 

path of actJ on nnd informntion. An interconMcted sct of f~cdh::c~ loops i s 

P foedbac); r.yct''"· Thero is a r.i'owinG no·al"<!ncsa thHt biolor,icnl 

en,·irom"untul, inclu~trinl, eoonomic, an~ sociP.tnl oyatom" nr<1 fecdb:ocl'. 

syntems. Underatandillf, tbu dymuntc behnvior of nuch nynttJrtn rGquirC2 

nckno.,lcd¡;inr. the role of feedback. 

Fecdbnck loors form the central structurcs thnt control cbnn¡;e in 

rc~.l cyotOJm::. Likowise, thcy ore thn o•ganüinr, sli"ucturc ,.,·ound which 

syot.,m dynnmios mod~ls ure conntructud. Althoueh feedback h,,n t'eco1.1~ 1< IIO!'d 

in the public vocnbulory, ttu•re is litlle epprccintion of itn full 

nienif'icance. The uausl npproech ·to proble<n solvin¡t i&,es :~howo in fi¡:~r"' 

#1: a problcm ie perceivcd; an action is proposed; 9 resul t ls exrccterl. 

lnfon.otion 

obout 

problem 

Action Hesult 

fl¡;:ure /i1 



' 
IJut the rosult orten do~~ not occur. 'l'hP. re~"on liea in the mor<! renlintic 

utructur~ of fir;ure //;>, os extended to 111oro complexity in fir:~rc í!J. 

Sy01 ptom, action, and solution· nrc not inolntcd in a llnv~r clloWc-to-<"ffcct 

rcl~tionohip, but niot in a neot of circular and intt'rlocldn¡: stnocture:~ 

wherein nn ection con induce not only correction but also fluctuotion, 

counterpre~:aur~s, und oven accentunticm of tho force~ thnt produc<"d tllc 

oricinal symptoms of distrcao. 

All cium¡;l! tlikeo ploen within thc control of fce~beck loop. G1·ooth, 

goal aaekinJ:, ~nd o~cillntion are 11 consoquence cf feedback loop dynur:.ic<•· 

Some loopa tend to ¡;ennerote r.ro~th or ~~cey, and otl•Orll are odf 

roeul&tory or ¡:oal cu~kinc. The resulta aro not uha.v11 evidl'nt boc~~3~ th~ 

influonca of ene loop can vary 11hen the rest of the variable~ in thc ~y,t•·~, 

deo challC:<:· 

So many times the ~<ctions to sol ve problemn in socio~cono:r¡c ~ystco:s 

do not produce the intended resulte, not just duo to lack of control in 

i mpl cmcnte ti on of tho policy but o~ rcDult of the ao CHllcd 

counterintuitivc b~loevior of dycn01ic ay.,ic¡oa, or the confliot bet1<~cn th~ 
' short tnm ond lonJ! t~r"' conscquenceo of a policy ch.inr,e. A policy ,;hich' 

produces imprcveou:mt in the ahort run, within 5 to 10 yci.ra, i:: usuolly on~ 

which degrades thc oyatem in thc long run, beyond 10 yeora. For .-x~mpl~ u 

policy t? .oxport oil nnd import food in order to il:lprove food con:<~r.¡>tion 

end nutrition in thc short run cay crento 11n nppnrcnt improvc,.,cnt, lmt it 

olao may cause thc eh¡:nPtion of the aericultural soctor, dep~r.dcncy on oil 

reeources to 11lleviote the problnm ond highcr iloporta of food. l·!hcn thc oil 

reeerve8 nnl depletod, there h not enou¡;h food produccd domcstically ~nd 

tho food shortuge Dnd Jnalnutrition in 1<orse thnn orie.inol. Anyuay, tho 

Bhort run is monl vioible and more comp~lling. Adminiatrationn in r:odco 

lant eix yo~rs. Jt speaka loudly for im,.,ediatc attention, liut a ocriee of 

actio~ all eimcd ot nhort run ic¡>rove=cnt can evcntually burden o syetcc 

wHh lonr, run depreaoanto so eevere thet even heroic "hort run co:>osurc" no 

lonr.er nuffice. ~ith tbeee concepte in mind there w~e a conccrn to builJ a 

1110del thut ehow the lnliin variable!! of tha Mcxican economy, their 

1nterrelationship ond their impliclltions. 



Rosult 
¡, 

lnformation 
about 

problcm 

' 

1 
Actk::n 

Ftsure 2. llasic loop ~tructure with~n '.lhich J 
.,11 policie~ eX1st. 
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Figure 3, Interconnee:ted loop~ produe~ growt.h, instabllity 

and go;,J-see'dne as polie1es interact. 



Modela hnvo bccomt• idoaly <WCC]'\Od '"' ~ oo~ans fot stndyinc C<W.f'lcx 

phcnomona. A modal ia " auhntitute for ro~l v~ui,..ent or eyater>. T!11! vrolllC 

of the modal tn·üec frow its .,.,provln¡¡ our unJ~r~tondin¡; of obsct:re 

hehRvior closrncteriatica rt~OtP. effectivcly thun could be done by obU,Jvin¡: 

tlw real l>y:.tcm. A modol con;.arcd to the J·N•l ~yotcm i t r~pr<:scnt:;, ~"" 

yield infomotion nt loll~r cost.l:no"ledge con Le obtoinud !I'Ol'c CJ.Uicl<1y :~nrl 

for conditions not obuurvable in ~~al life. 

Pcrha¡"' \he IIIO~t fellOlble f'r.~tur~ of thc sy~.t~m dyne.,:\r.S ~pptOCJCh is 

ita u~e of fornal, qllr.ntitDtivc ~onvuter ,.,od~ls. ')'he tem n.odrl ~bn~.: fo1· 

repreaentution, e~aentinlly a oimt~lificntion, of ~o~~ slice of rcnlit~. A e 

"ystcm dynsmic~ modcl ia " ~aboratory tool. It allow~ rep~o.tcd 

eq.crimcntution with th() ayatem, t~stin¡: aasuooptions or alterinc nhn«¡:~mcnt 

policica. Thc vurposo ¡., to gain undcrstandinl::, "" thHi th<' prob~~~ to 

wi11Ch thc ~:~odol i:~ addr~ssed muy be solved Ol' r.iini~.i~od. 

A fornal moUel }'"" hro adventogeo over trc informttl so-cnlled n.cntsl 

<lcdcls on which !I'OSt hlllnan decislon~ ere bas~d. }'irat, for.~¡ol 111odcls are 

more explicit ~nd co~~unicnblc. A system dynk~ics model e~roses its 

assumptions ebout a vroblcm for criticismn, exporiC".entation, end 

r~formulution. A mcnhl II'Orl~l, on thc oiioer ),!.nd, is fuzy.y and im~·licit. 

Itn fuxzine~!l ia n t05Ult of itc rich intuitivc deto¡l ~nd is a nource of 

ila rcnee and adeptnbility. Th~ implicit nuturc of "'cntal models, ho.,ovcr, 

i~ the cnu~e of occaaional misundcr~tnndin¡:, mlsccr::~.unicstion, and 

misavvlication. Second, a formal ¡:,odel handlo• co,.plc~ity r:t~re en~ily. 

Unlike a mental ¡:¡odol, B aystem dyna,.ics co¡r.puter 1:1od~l clin relhLly trace 

through time th~ ilnpliC11tiona of any mooey "'nze of assuOJptions and 

intcrections, "ithout ntu,.blinr, over phraseolocy, e~.otior.ol Uics, or eops 

in lntuition, Co:!lvutcr r.:odels havc thc~e tilO ndvontar.es not beenuao 

CO!llJ!Uters nre so emart but, in o sen!>e, ~ecausc they hre so du"'b' thf_.y love 

the bcrinr,, repetitive co"'vutations involved in tr~cing e mo~cl lh1·our,h 

timo, llnd they require nLsolutely every asaumptlon to Uc svelle~ out in 

~omputer c~de, explicitly. 



It is c.t1ractive, indced, to lhink thut ~xp<:ri"'~"l:olion l<ith 

nppropi~le computar ¡:¡odels ~:~i¡:ht lcnd to tho t~nJ,.rstnr.~in¡:s "'" l'CGUir~ to 

aolve or mitdmJ?.e tbe ho:~t of cOOIJ!lCx proble~::s "'" fuce. l)ut tl1c hi~loty of 

thc applicnUon of f•mnol modele to policy prohlece do~e not I'roducc ~r"nt 

contidencc. 

In contract to trnditional ¡¡pprol>ches, this modcl cmpho~i~ce: 

-a lon¡; timc l•orizon, not limHud to the (•onven'Lionnl plou,Jnr: 

horiton in covernmcrot of len th11n six yenrs, but lone ~rwueh to cllcorop"s 

thc p•rJod Jnflu~r.ced by currcnt decisions and to anticip~t.e futuro 

undcsired effects in time to ll.VI)id tl>el!l 

- ~ wide ~npactive, not limited to ono sector or onc 

discipline, but ineluding all the Vl<riuLlcs nnd aocinl ••echsnhr.s bcl!rüg 

on the probleun and 

- a floxibh ccnc~ptu:.l fra~cwork, not unnecoosary limitud tG" 
' trnditional varisbles, but ba,ed on open-minded ob•wrvntion of the real~ 

world end on thc willingne~s te define new concepts to ~void excecaivc 

empheeis on ~·hht ie slrcady meaaured or easy to messure, 

!·~ODEL nt:~CHIPTION. 
·~ ·.:.· .. 

~'ie:urc /.14 ovcrviews the principal intor~dions betwecn thc various 

rundel aectors. At the top, the production aectora ere linked to eoch other 

throueh ordoro and ptoymenh for factors of production. Also, tho production 

sectoru are connected to tha financia} aector throuRh varlous chnnncl!l, 

iZJcluding domestic end foreien borrowin¡¡, payment of interoat on dcbt, nnd 

holdings of money. Thc producticn sectorn are tied to thc fcreir,n trnd<' 

sector thr(lugh :Importo and cxpo¡·ta of various goods nnd "'"l'Yicon, il>cludin¡¡ 

an cxplicit rcpreeentoticn of the competitiveness of 11cxican non·oil 

cxportt.~. The production eectors puy wngec and clividends to the houachold 

sector and genera te a deQend for labor from the household; in tho oprositc 

dircction, the houeehold demanda food, goocla, hounine, l!nd cnerr.y frc.~ U.e 

production aectors, m~ke poyments for these fectors of utility and offcrs 11 
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supply of lllhor. Abo, lile production s~<'loro; ar<• linkcd to th" JUbl:':c 

ll<rCtor thi"Oll¡;h tax colh·ctior.n, pr·oduction of ini"roestnrcture, nnrl n~t 

rcver.1!ea ''"d trnn~foro butwecn thc pUblir. !>OC~or ~nd tho:w p\.blic 

entcrpri("'" \hnt rC'cide within o~ch accreentt> prnduction noctor. 

At th<' Jeft of thc ficurc /J4, th;, J,ouoc/,old sector int<!rnctu ..-;~¡, u.e 

production cectors as Jescrit.ed twrlier, with tho finnnci~l r,ector ¡¡,,.,,.,¡;h 

borrouin¡;, F,Pvin¡¡s, t~nd in~ercut p~~yrtcnto, twd t.i th tLf' J·~hl ic "e< lo¡· 

throu¡;h iliCO"" tox J'l<l)'rtcnb and receipt of ~nd p>1~1r.cnt for- socüol nc,··..;"~" 

{,¡uch ~s li<:flltl,, un~ oocinl nec\lrity). ropulr,iion is /JIL c•xo¡~~r:~us irr¡.ut \O 

bbor supply \<ithin thc hi>Ul!c]Lold ~cctor, althGur,h the ~<c\ual l~L1r !::up¡·ly 

in 10ffcctod l>oth by populnt:lcn snd by relstiv~ wogc ruten L•nd cmplo¡•r·~nt 

opportunitjoe; the model can elao incorporoto v<lriou~ aoo1:1ption:: ltl.tout 

future populetion erol<th. 

In tha c~nter of the figura #4, tha finhncinl sector portroyn 

~xplicitly t)Lc mllin col!'ponents of th" mo¡,etnry baac such an forclt:n 

curr~ncy holdin¡::: a11d thc Trce~ur-y debt held by the Central Eank. 1'hc 

fow,nc:lal occtor al110 rcpre~enta tho aupply of moncy arJd liquidity, ~nd 

• 

i 
' 
1 
the 

0\.1llability end coat of crcdit. 1'he i"inancibl sector intcracts •rdtb tlw 

production, household, end public t~ectors throu&h flows of cmney nnd 

crodit. Additionally, the finuHci11l r;~ctor inteJ'~Ctt >üth the fo«·.i~n trndc 

sector- thr-ou::h del!!rmintll(: the pcoo exchan¡¡c rate that sffects th.e 

co111petitivcnesa of ~;cxic8n oxport9 89 \lell 8S in~entivcs to iu.port, end 

tbrour,h changeo in thü foreicn curn:ncy ro»crve3 thst effcct the mondary 

base. 

Bocaucv the.major focus of the nade! is ener¡;y policicn, it 

incorporales a number of different policy options in t),e u·ea of do"'~'•tinr, 

pricing of oil lllld ¡;ue, export lPvols, ond "llocation of oil rev~nurn, thr. 

!llodel incorpor-stes a numbar of diilürent ¡oolicy options in eoch of thtme 

arcas. For exemplc, dO!'lestic oil.price" csn be set in ~ny rcleti<mohip to 

the world oil pdce, includinr, thP possibilit¡· of incrcat~ing do::1r~tic 

!merey pr-:cc up to lcvcls neor the warld energy price over r.omc lime spen, 

es callcd for the in tito l!etionol Fnergy P)!,n. }'innlly. tllc ~odel includes 

a pollcy vuriuble representinr. thc fraction of I'er.re% curr-ent savin¡:s ,.llich 



' • 

r,oes u.~ •·•r,ort t~xon to tho ¡:ovc:rnm~nt nnd thc r'""aining f¡-udion wll"lch is 

r~toincd ~y Pmou for its own intcrnol expannion. 'fhat tnx r&te on oil 

e~ports c.m bl' chE<nged in tho l!lodel to ahow thc impact of diffcrent tux 

rut~n oro lhc gflnflral dis¡>o~iLion of ~'cdernl rev~Huo~, nnd on t)IC 
• 
flnanci~l ntructure an~ avsilability of liquidity to ~mex. 

Thr 010dol 1:aa t<lso desir:ned to r<'¡.>rcsent " voriety of diffo1·~nt 

¡¡Jlocationn on camarkinr.!> cf \he go·,.•rnJ:\ent sl";ore of oil cxrort rcvcnues. 

The l!lOjor poasiLilities incorpnretcd in the modcl e~a, i01port~ of foo~, 

lnport" of en pi t"l E;oods ~nd tuchnolocy, reductJ on of r,ovcrr..~ent d.-,fici t, 

i~cretwo-' of ooci11l upcnditures, 5tümlus of particular production r.oc~<>rE, 

or.d so ''"' The o:odel can incorporate any desired distribut!ons of the 

covern,~nt'll slwre of oil expt>rt revonuea l:ohe~11 thesc ua~n in urJ~¡· tu 

mcaminc· their inpach on uectoral output leveh anrl on overol! 

.,~crou·ont-t>ic ir.dicntors sucb ~s inflation, uncJOploy;::ent, nnd thc f.,J~.-.~1 

defici ·. 

'·•le 11\0del in b•uu:d on "" ene;-gy-ucono'"y ¡:¡odol for tbo l'nited !lt&~~~. 

ond i' was ~oddnJltCd to rupraaent ü1a r.~cxican en~~. '!'he Hpp!·oach 1.•oa to 

rapli·ate the decision t111kinr, proccasoo end thc pbyslcal nnd techn!cbl 

relo! =onship!l of e e!ne,lc fino ond &eneralize tht'J:l to repreocnt e occtor of 

thc :onomy. In othor 110rds, there ia e gencrnlitntion of tl:c ;nicro~conomlc 

boll~' ;or into the llltiCroecono~ny. ':'here were ai.,pllficotiono, bcin¡: the r:oot 

i.,p..,_ \nnt, the repreaentation nf thc ogriculturel sector, but in the ferol 

r.exi.-o thoro ore two sub-sector~~: one that Lehsves accordinr: to the 

ecor.o•,nic thnory, nnd u~cond, the traditionel n¡:ricullure, thst do~s not. 

The o·nergy ami ¡mblic a~ctors in the model wero ch~need to repre~ent the 

Ncl:l• en case, in 'olhich the onerr.Y ia concentratcd into t'oiO r:ovcrnrncnt 

eRrnciea, nnd the.public sector that in rn~ch lsrRer thnn ito &~cricnn 

coutlterpert. 

' 
The l!lodel ropreoents both the phyeical structura of the notit>nnl 

cconomy {people, capital, eoods, money) ~nd the dcci:lion-makinr. atructure 

of thc vnrioua actors in the ayatcrn ( the dccision rules and the infor11ntion 

O<W"c~a for decisiono). 



• 

• T"nere a:-c five l'l!ljor at'ctoro: productlon, household, fim1r.clnl, 

¡:ov•""""cnt, &nd forol¡:n trade. 

Thc rrnduction no~tnr. 

The pro~ucHon a"ctor· ~ctually conoh;ts cm fiv~: dbtinct produn.Lon 

!octors< l.lln rooda sector, repre~ullting con~.U\wr fOOdt nnd ncrvic"s~ tl1c 

capital ll"ctor, reprcsentir•g c~t¡litnl plant L<r.:l ~quip,.cnt blld housir.¡:; 

t)oc agriculture Bcctor, ¡•cprescrotin¡¡ all the food jndu~try; tlHJ tn.nr>p<.ort 

aedo,.; the enerF,y sector, wh~ch in dhridcd into Pe~~:ex and the clactricity 

ncctor conai:!ting of the Cooti~ion Federal d<> ¡,:lectricidad llnd of the 

Compnnia do Luz y Fuon.a. 

Each uf the five productiou sactors in the modt:l r<·;Jrencnts !Oiot•Y firma 

prr>duciiJ!l nimilar typea of output, The five sed ora all !.ave the ..n~.oo 

atructure which conotitutl!a a rlyna10ic beh~viornl th~ory of the firn

Inveatment find caP"city aquieition, labor lO~nn¡:rmont Hnd w~r.e bnrcnluinr,, 

pricing, production scheduling, 11nd fin1mcinl c,nnar,crJCnt t~re all 

repreaent"d explicitly. 

Ench sector ia co,poaed of ten l!lajor subsectors. The subaectorn ere 

divided iflto those concarned with the pl".ynical or renl aar~cts of 

production (the deton\in9tiOn of output, fnctor uB(,, ~nd floo· of o:ot~rinlo, 

pcople, and energy) and tho11e responsible for finnncial rlllllllfl<!l:i~nt (lla¡;e, 

price11, ond th~ balance sheot and income ntatement). 

Thu hcusehold 1wctor. 

Tho household !lector nupplies labor to the production oector~, ond in 

turn recr.ivc~ \18f:09 11hich are llsed to purch~se coods, houDinf:, food, nnd 

cn"l'f:Y• The household ¡,}so auprl:lcll covin~s, throuch the finnncinl ~~ctor, 



io tloo production ouctors, snd rcccivc" U.c profitn of tbc ¡;rodo.:clio:~ 

"ector" in return. It .. lno ¡.o~>ys tn~cs to th<' Gov&rm•cnt ::c~tor. 7hou,:h th<• 

[oouochold d¡oes not sdl physicnl Output or· s<:t 11 pl'ic~, i t ••ur,t ""'k" "'-"''Y 

of the dCciniona fu~,,d by produciion s<>ctora: housine, roodu, IH.d cn<>rr.y 

~~;uot be ord<."rcd in the prop~r prnportion:J; lahor uiilir.~cl; l'o\'<'OH~:< Hlld 

oxpenditur<>s must 1>c bnlnnccd, tnxcu paid, llnd dcbt '""""f,od. Ti•cuc• 

decisions nre, ton Jar;::e degreo, r.lOdclcd in a mnnnnr nnalo¡:;ou:J lo thdr 

treut!llcnt in the prodHction scclurs. '!'he L!Jsic diffe>·~nr.c fron thu 

l'roduction sector i~ th~t it mnxi10h.cs utility inst<•¡¡<l of f'l·ofH <.nd b"tor 

ro¡.oreseots leisure tille nnd hou~eh¡>Jd cmploy¡r.ent. 

The finnncinl a"ctor roprc~enta thc n:oncta:-~· nr.d fin'!nciL.l li:,::~,~" 

bchwcn all model •·cctnr~. it~cludirl,~ thv 

Trnde Sector. Tllh sector rcpr¡,<•enh the 

Govcnu·H>nt ói"ctar und 1h~ J.'orei¡'"r. 

opcrotiono of finnncial 

inatitutiona by settinll" intt>rest ra~<::o and directi,,~ thn flo'." of f1mda 

betwoen lcndcrs 11.nd l.'-orrow<lra. 'fho fin<lnc¡nl sector i.o con:lidcr~c nB 

' ' 

intennediary, allocutine savin!ls a:.one co!llpl>ting dt>nands for crt•dil and 

channeling interPnt payrnenh, divi~undo, nnd capitnl r,nins amonr, the 

v,.riouo ~avcnr. 'l"he finandal sector docs not' ncc~"'ulnt" fun~n or c:oploy 

íactors of production. It also r"proaents tho C~nt¡·¡,¡ bnk operations snd 

policier. rer;~rdin¡: lcenl deposJts, passiv"' intercst ratea and the l'c~o 

e%cl,nuce m te. 

1'he tovwrnment Hcctor. 

'l'he Govem~ent !lector ropernccnt~ U1c expenditurcs ond rcc<1ipt" of thc 

Fedcrol Govcrnmcnt as it relates to public enterprinaa, households, and 

privllte procluccrs. Thc roccipts includad in tha rnodel are; 

Tax collcction~ 

personal income 

corpor,tc income 

excine 



exp<.>rt 

Reven"" from sociol .cxpcndi turoc 

Dom~ctic Rorrow1nr, 

Forei¡;n IlorrOllin¡¡ 

Finuncing ft"<l1> Ccntrul llanlr 

Thc cx¡.!nditureD ara: 

Socitol Ex~-t:nd~ turca 

Invcntm~r,t in InfrnG<otruotur~ 

Adrainintr·ntive l":Xpcn!e 

tlct Tran~fcrs to l'~bllc enterpriccs 

Repaymcnt of domt•!!tiC debl 

llcpay¡r,ent of fnroie.n d~bt 

Interent on don:eotic dobt 

Jnter;,st on forci¡;n dcbt 

lmport~ of food, c~pital, r,ood~ 

1 
' 'i'h& governmunt role is to colloct toxen ~nd to ~pcnd thc raoney eccoNling¡to 

' certnin r,onlo or plnr.n. Titen tho "~jnr exrPnditureo of thc r,ovuroment co~.e 

fro1n tryiN: to sccomrlish thce" r,oale, for cumple• one eonl r.ey be to 

increa.sEt the social e:overnccnt expenditure pEtr co.pita at 4% per ycar, 

mésnlng more eduoetion ~nd henlth for the popula.tion, ora similar goal for 

inveo.tment in infracatructure, mcanine more roada, drainn11c and water 

supply ¡.oer c11pita. Th~n th~ govcrru:rent asts thc budgat tryine to accomplish 

the fiOBls, but this ecncratca o. deficit tlwt h~s tobo finonced from o.ny of 

the followinR aourcea: 

Financinr, from the Blinco de •:exico 

Foreir,n Borrowine 

Do:oeetic Borrowinr, 

Accounto Peyable (represcnting e deluy bctwecn the time eovernment ia 

billod for eEtrvicoa fiOoJ i ts ectufil ~ubsequcnt payment ~ thuse payebles 

corroapond approxbretcly to ADBP/•S) 

'!'he for¡:~uleticm of the dOJOestic borro»ine aaauJOce thot thc Pcderal 

eovernmcnt att~mpts to ~void cxccssive loeds on domeo.tic cspital 

¡norkets,~nd tloet borrowinl! rcqucst from dom.,~tic bnnk~ 11ill thcrefore be 

deliberot<'ly l!O".ited eomewbot 1f cradit io in ahort IIUpply. Foreir,n 



(E_}l 
borr'O>"Ü11; vrovi~c~ n ~~~~stun~inl nP.t :~our~e of f.OVcrnmc:~t fuml:!. ~'he 100dcl 

'"'~\11<<'~ thnt if eovcrn,,cnt ~cbL lllld int~r·r·nt oblir,ntinn:~ r.r~ I:J 1~1l in 

rolntion to tux collcctions, cxpcn<litunn will nced to be lüütod n~ a 

corwuquPncc of dio1inishcd acccs~ to ncw finoncin¡:. Covern10ent ~xpen~itur·~s 

mny nlso te li!1'ltcd en the ba~e of totnl public ccctor dcbt r~ÚJtive to G\'P 

110 " :rol icy optiou. 1'reueur·y finnncing from thc Ccntr~l ill'n~ nnl:<"L1 up He 

rcai~unl of tinoncin¡: req11ir<Hoenta thnt c:rnnot be t1et by boorowinc: or 

delayinc puymrnt~. 

Cov,r·rmcnt soci~l expendí turca (health, educution, IIOCiuJ R~~urity, 

cte.) and expendi.tureo for infn•cutr,.ctu!'e (darns, roa.iB, public buildinr.o. 

cte.) ],ave a si10ilar formuletion in thc 1":odcl. Tarr,d r·oal "ocinl 

oxpcnditures pcr c~pitn and t;or¡:et infrQcntructurc por c~pitll fil'1l 

transllltud into no.,innl npenclinr. liiOOunts by adjustinc: for th~ price )c\·eL 

Chou¡:<• in thc tcrr:cts from ycer to year ean \..e repr<·senlcd (!) tl.rour.h ,·n 

e~~w·r,oun erowth r;nc 1n nomin~<J oponding, 

renl rrowth in exp<·nditures pcr cnpito, or 

c•penditures to averar,c c:rovth in real CDP. 

( 2 ) 

(3) 

throu•·h /Jn """t:"nous 1nr¡d 
o ' 

by endor,enously linlcinc r'~nl 

' i 

Reol social expenditurcs contribute lO labor productivity ond 

therefore to erowth in overnll CDP, repre~.enting effecto of ex¡:~ncliturcs 

for health snd education; a del~y exista in a·chievinr, the fcll pr·odllctivity 

benafits of hic:her expenditur~s. Anslo¡:ously, infracatructure dcvclopnmnt 

eontributes te nationol productivity throuch allocnting a portion of the 

inrroestructure to thc a¡,;ricultural and tronsportation aecto!'a to 

aupplemcnt their capital atocka¡ in turn, hir.hcr capitd producthity >~ill 

atimulote more c.,ploy.,ent h<ilp to lower production cost~. Thc reu.~indcr of 

public infrneatructure representa public buildinr,s, schools, and nther 

covcrnmcntal facilities. Administrativ~ expensca '"" linked to thc oveull 

volume of govcrnmcnt activlty. 

Tronsfcrs to public ~nt.,rpriseB ere the finnl <r.lljor 011tcr.ory of 

Federal c:overnlllcnt eJpcnae in the Jlodel. The tranafers rcprcscnt an 

additional source of inc010~ to each ~cipicnt production occtor tocsid~s 

r~vcnuca fro"' product salea. Dependinr, on the rccci.vin¡: sector' a necd for 

liquidity, transfers to public enterprioes will nave o ~ixtur<' of two 

effuct": dircct,ati,ulus of ir.vcotmcnt nnd output, ond prico rc•duction. 



(:J_ól 
":'buc, for ox.~npl~, trll!lllfcrc to u,o Fuderal Rlcctridty CoJ<::Oitnlion ,nd to 

thc o¡;riculhlrDl sector through Conotmpo olloY nulc )'rices \o ccr'"'"·'''''" te 

be lo11or th&.n otherwiE~, and elicit "or~ invc~t,cnt th"" ><OUld othcn·icc h 

callcd for by o eiv•·n output pl'iC<'• In th~ 10odel, trBrWfcr~ cnn dll"•r h 

s~cil'icd "" coverine 11 given fraction of 11. sectors prcducticn co:H~, Ol' 

¡:ur.~ratcd cndo¡¡cnously to provide trnnsf<>rn ~·hcn a ¡;iv~n e~ctor in frdlirr. 

ahort <>f cec.tine out .• ut Ccmond, The r.lOdrl thus att~r.lpt~ to capture thc· 

shiftine inventrncnt priorit1~n of thc governrr.ent dependinr. on inJiv~~~~~l 

scct<>rsl conJi tion9. 



SHIULATJOI! Ol PúLICif'S 

'l'hc model i9 lllN>h:r,ic«ll;· o,-jentcd,•uod is desirncd to ~pc.n o lio'c 

horizon of ~O )'CHra, to¡:lnninr. 1:.itil th~ ai,~lOificlont inilial r~plnitution of 

Jolexicnn oil rellervt•o: srn~nd l<{r/. T!'le purpo~e of the ')0 ycar"tl:r:e hQri~Qn 

of th~< l!\oJd in tw<•fc.l~: firct, 1llonc tirw hurizon i<' r·oq:.lirod to ""~luntr 

both ehor·t term (5 to 10 year) ¡.rod lonl': te:,. con:wquencc" of """'"CY 

poli~i<·n ~ncll ~3 llcccl<·ret~d oluv<'lormont of nltcrnntivtl on~rcy ~~urrcs, 

who"e lnpl~mcnlation will takc ~ Jonr. D~uunl of time duo to lonc 

dev~lopn·"''t rmd sh>·t-up l<tl!d ti.,co bnd ~hoac effr;ot" dll \w fclt nvcn 

long ofter initi"l volicy ioopl""'"nt.,ticn. !:iccond, "rel>>t!ve lcr.,; ti"c 

frsme J11 nl!>O ncGrl<·d to t<J>An tt.u full Uro <'yclo of ).J.,xi~o'" oll ,,,,¡ tn~ 

rcue>·vcs, f'ivun u :ranee of cstimate.s for ~ntt•oti~l production. l'or ex;~:•.¡:!r., 

~urrent "stinoatea of likely potcntially >ccoverable rc~"rvcs fro:-o oJl ,,,,¡ 
t;IIS in Jolexico llr:!Ount lo 250,000 fllillion bnn<:l5• fluri.n¡: 1'!71l, }ll''..>~~Otion of 

ril and [\<lB for dono<mtic use umo~ntcd to ovcr onc rnillion hrrel» r"r dny, 

m>d dome:~hc conuu~1ptitm was ¡:rowinf: at ov.-1· 10% ar.nunlly in ,.,.,.¡ tr:-1w. At 

this rnt" of gro~th, evcn wi..tMout any eltport~, ~lc~lco'n oil r~~~'"""" HOuld 

bo depletcd 1o'ithin ~O ycars. Thl! modcl h,-,s not being dcui¡:nl!d to li09~er 

ore:ratio,o.l questio:m~ or to ¡:ont\r~te short ter,o forocustin¡¡ ov"r l<mu thc,~ 

10 ye~ru. 

In ordcr to I!Mli~c the Jropnct of alterna ti ve oil policicr., it is 

~ccesa¡·y to dcfinc ene oltcrnr.tive as point of departurc. For thin purpooo 

the """" of low eJports of cil wan takcn. 't[ith thnt r.,fcrence, the 

policiea of tho llat!onal Enercy Plan and tloa GlobBl Plflll nre nnulizcd. To 

finalize, on oltc~n«tive policy is inclu~ed, that P""'"" to h~vc" r.oeitivc 

cffcct :In thc econo"Y· Th!n ¡:; just 11 liJüt~d set of ulternutlvt'n tlLot or~ 

possiblu to simulnto 11ith thc roodcl, but in nnoucto to gl.vc lin id<.a of thc 

poa:~ibiliti.u and thc effeots of the offid.nl ¡•olic1.,~. 

Thio lcvcl of c~porte wus IOChicvcd durinr. 197D, and this ,¡.,ulntion 

' ' 

) 
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(!ll 
unconv<>ntion~l encr~y. Dn.~pite" l1ir.h ~"b~idy Jror:> tho: }'cUen:l r~v<>rnmcnt 

of r.ore thun ;JO,: of itV produr:ti~n ~osts, thc· Hnconvullliun~l ¡·n•n·,~y aecloJ· 

(r...prra(·rotin¡: p!o::luction ot cl~ctricity hy tlw en~ und produ~\ion !lf cr.crr.y 

fro~n nltrrnotive~ to hydrocarbons, ~uch 6n IJ'JClll/il' or solnr) is ~ufferin¡; o 

~overo liquidity nhort!IC"• Mcquuc)' of liquldity in thP unconv<'ntinll<.~l 

~ector etnrts ot nl.>out 60% end d<lclincs to tdow 30:0: by yenr 30, durinl: 

whtch ti¡r,~ unconventionu1 JlroductiOn is teine calle~ upon to BUJ'plllnt 

d<·pletin¡: IJydrocnrb<ms. ~'he loo· liquidity, ~nd conoequ<·nt h!eh dcbt Jo~~s 

end woekcncd finunciul pouition of thc UIJC"CIO\'t:Ullonnl cncrr:r r.ect~r. ~rr 

th<t con~equcn~e of t••o for~es! fir~t. b repicl 6tte<'ptcd rate of "'~'"'"'ion 

of convention~l cner¡¡y, witlt lar,t. lcud tirnt•s "''d conscqucut hif~ co::t of 

capital proj~cta in tbc conntruction phnoc¡ nud second,, increa~in~ cencral 

inflotioo that rai~en both ncmlr.d intcrrnt r~Jtes and nominvl finand~r, 

requirurncnt" of thc unconvcntior¡~¡ cner·r,y ';actor, lrlthour.h not l!ltO>.'ll, th"'~ 

ia a weakenin.<~: finsncial poaition of P!li'IOJ: ua B consequence of rl~inr: 

""'l·einal cost of produdng ener¡\Y in tl'c fucc of rc~ourcc ~eplctlo:; (fi~~rc 

2-1d). In otiler worda, increesing moount~ of lalror ~nd capihl nr.~ 

pro¡:re~sively decpllr wcll~ "n nccesary to continuc p•·oducin¡; oil H.d r.~s. 

Fi¡;lli'C 2-!b cl.o>'S thRt adu<r_ua~y of enerr.Y ~upply f~ll~ off nhbrply 

betwecn ycars 30 m:d 50, indicatin¡: t11at l·:exico auffe¡•n f!•e;n " r:cr:cnl 

shorta¡;c of encre,y rolative to domcstic domends. Such cn<·r¡;y ~hort~¡;<o~ 

carly. ir. thc next ccntury would rno3t lik~ly lrlive to be "'"t throu¡;:h 

'subStonciol importa of enerr,y by the ¡:ov~rn:nont at hi¡;h real en~rey ¡.rrice~ 

due to worl wide dcpletion of oil and ¡:a~ r<wOUl'ces (qltltoueh sucJ, importn 

are not c~plicitly repreaented in the ~odcl). Dccllninr, ratea of r~al GDP 

r,rowth sean in fieure 2-1a between ycors }O to 50 ore a eonsequence of 

weekeniug liquidi t.)' po~i tion~ throu¡:h tite econcny duo to r-ountint: 

inflation, compoundud by thc eOJ~r¡;ing cner¡:y ebort~¡;e. For ""b"r·l<>, fi¡:ure 

2-lb sho;·s decli11ln¡: lldr:quscy of liquiHty i~ thc cupihl ¡:ooJ~ pr<>~~cinc 

sector, thereby retarclinr, production of ~~pito! coodn ~nd contril.>uting to 

capitel ahortap,e~ thro¡;h~ut the )!,edcan economY· l'.or~ov~r; alr.nifica~t 

davelopment of uncon•·entio~el encr¡;y ie bcin,o: doleyed du~ to rol~tive>ly 

)O'ofer pricc11 of convcntiomll oil t.nd ga9, ~nd con~eque"t lti¡;h consu:r1er and 

induetry demande for cr.erey ~n~ ueea that nre moat auitable J!let b.)' 

conventional production by Rcmex, 



Inflntion is 11 con~"quer:co of ~evnrnl self rdnforcin¡;; vroccn~cn 

(pondtivo f•·odUack) un ~hovn in tho fir;ure 2-2. For cx,mplH conatdcl'inr. 

thc inner loop~ of thin fir.ure , l'oth loOp!! orir,inatc with " hiBhor 

inflntion that leadll to additionnl (nominal) ~rendinr. by thn fedcrol 

p.ovornment in ordor to uccompli!lh the ~vern~.ont' 11 renl Jevelo¡onent 

objectivon for nociul ¡oror,ra!:\9 and infrae!ltructure. }:ora ¡;ovcrnmcut 

nvendin¡: lc~>ds te higher dnflcite, ~·hich in turn, tend to toe finnnccd 

primnrly th•·ou¡;h a mix of fOroir.n borrowür. nnd .trenaury Hnoncing frc" the 

centr~<l Uunk. roth .!IOurceu &dd to tl'.e r:onetory Mee, ''hich ev<'ntu~lly 

r~s~ltn in hit:hcr ratua of lnfl~tion tbroueh Pxpnnded liquidity and crcdit 

availability. In the niddle lcor in fi¡:ur" 2-2, Mit.l> inflotion nl~o 

aupplemenl:s dcmond for c>-adit, both by increaninr, nol'innl trana~ct!on 

requirel!lent9, os well u~ by lOII(lrinr, tho reol inlerilnt on dcbt. In otl,vr 

vo¡·ds, in thc face of hiehnr infla.tion, the r"al cost nf dcLt is rcd~ccd 

olncc <1t:Lt uon be repoid at ti111o cf maturity in deprociatine currenc;:. 

Increr;aed credit ~""'""d redUC<'S the re}f..tive ¡,vailnbility of do,csiic 

crcdit fror:~ COO'."nerchl bnnks 11n~ othcr financio] iu<~titutions onrl 

intormodiurics. In turn, lovcr domeolic crcdit IIV!iilabiliiy induce~ 

<'Orporations ond pulllic ur:icrprisce to takc on oddltionnl foreitn 

dobt,there~y increasing tha aonetnry tnne and adding to tctal liquidity and 

consequent pre~aure on priceo, Finnlly. in the outer·loop of the fir,ure, 

hiel!~¡: inflntion reducen the inc.entivG for hou~ohold cavir,¡:s, w!-,ich rduces 

domestic crcdit ~upply, Jcading to rnore forci¡;n bcrro~<inr,, crent<'r increasc 

in foreign curroncy holdinga from external dcbt, and comroundinr. prcsouren 

for ..ara Jnflation. Acco,pnnyin¡; tlie trond too·ord rre1<ter inflotion, fir,urc 

2-1d ahowa the increoain¡: depend<>nce on for~ien debt, which prcvide<l r.1orc 

than 501· of total financing by the tllrn of the cantury, 

Figure 7-1d elso ~howa a riaing government deficit aa a frnctton of 

GPP. Th<' .deficit fraction risca slowly durint: the firat )0 years of thc 

eimulution, c:cncrnlly remaining r.ear 4%, but thcn more than doublea between 

yenra )O and 50, Durin¡: thh time, elowing GDP ¡:rowth due to riainc: f'r• ~·ty 

pricee, diminishint: liquidity, ond enere.y al•orto¡>;cs, reduce the ¡:rowth rnte 

of tha <'CCinomy aod hencc Jower r.rowth in tax colhction:~. In the o;odel, the 

r.overnncnt ia aasumcd to $djust ita expenditure patterns ov~r lime ao nn to 

avoid excossive drain9 on thc reo) output c<Jpabilities of thc econorny. ln 

other vords, durinr. n pcriod of dcclininr, reol e.rovth rates, renl r.roo;th in 



covcrrmrrot m<peHditures is ev~nluolly lovc¡·~d na vell, but vith n 

porception and reuction dchoy for sevcrul years durinr. "~ich ti~.c drficit 

spendinc i.E: elCcrciscd in en crfort to ntil'".Uhto cro.,th. Tnu11, for n 

ni¡;nificant period of time, renl covei"HI:lent expcndilu•·•w e1·t• in~r~e~inr, 

Qo¡·r nq,idly thnn tux collectionr:, leo<lin¡; to ucccler.1tinr. ~f'fictto vd 

stj ll hir.llcr infl.,tioll. - ·-· -

inflation 

______ _,,desire household 

Davin¡;s 

credit 
' 

demand "t 
~o!nc,.tic credit 

avnilubility 

federal r.overnment 

~ 
f<oderal 

d11ficit 

V 
trnasury finnncing 

from the llaneo de Hoxico 

Figure 2-2 

y 
forei¡;n 

borro>:inr-



This ::imu!aiion repremmts a policy chnnce in sddition to the lo>< 

o~r<>rt acenur·io depicted in tcnt /11, Jler·c, rlOI'lestlc price of oil ia r~i~od 

to 70% of the "0tld price in a groduuH-d 11tanner between 1982 and 1992, ~" 

pro¡¡osad ;,. thc l!stionnl !:ner¡;y Pl~n. 

Fieur., ?-5o sllowa slo.,ly risine inflntion, from 26:: to 2g;:;, fro:o ye"r" 

U lo 15, 1'i"'r"urter, influt1on alowly declin~n to about 18% pe1· yenr ~t 

ycnr 50. 'i'ilc düminnnt reaaon for the Nduction tn lone tern inflntion i3 

thn 'lhble rntio of fedcr"l dPficit to CDP (et \•cloY 5:;:) "" ce<tn in fi¡:urc 

2-3d, in conlt·"~t to the rr.ore thon doubling in the dt1ficit ratio in fie,OJres 

2-1 11ithout the relntive jncrnn~e in doorestic oil prien. Jn turn, n m~,1PT 

eource of the Oeficit reducti.r.n liea 

lnere"""d tux~~ pnid by Pe"ex due lo 

in tho revenue feedback dcri vin¡: f ."01'1 

hi¡:her revenues. As nolorl enrlicr, lin 

tllO lo\1 export c.1se ¡;it~ n continued pricing nubsirly for d~roestic use o:¡ 
oil anrl en~. the finnnciul sh-ucture of Pe01ex ¿eterioretcs alonr: sev~rol 

dimensiona, includine ,dil'iniehin¡; l'fllntive liquidity nnd incr<e>asinr, debt 

ratio •. In co:~tr¡,st, with 11 hi¡:hcr do!llcatic price for o11 ond gns prorlucta, 

Pet:~ox current savinga hrprove dranaticolly, enablin¡¡ 11 relntive n:rluchon 

in debt anda re~ovel of liquidity induced conetreinte on capncity 

ex¡>8nsion, Cunsequently, taxeo p¡;id by Pcmex bssed on currcnt sevines 

become a aignificant fractton of total government te~ coll~ctions, oven 

without uub~hncifil oil export !'flVcnueH, For exen1ple, in the yc~t 

undcrlyint figure 2-3, tnr on Pemex basad on current BBvines beconetl l'lorc 

thnn 20% of total govern,.cnt tu collections by ycer 15. The hi¡:her tnx 

collections n¡·~ allotcd to the usee describcd in the Plan Global. /lence, 

thcre is no im,~diete reduction in the ¡:overnment deficit as e l'flS\llt of 

Pcmox's incree!led ta:x contribution since thc tax streal!l is fully 

<ecirculnted to a~penditun=s nnd investmcnte. However, the additional 

trensfcrs to lhc sgriculturnl, industrial, end tren>:portstion sectors are 

rcteined 11ithin those sectors !or inve.:ttoent to n significl<nt extent. 

fJrp~neion in nctivity of those aectors yields so indirect rcvenue feedback 

to tl1e govcrnl!tcnt. Mort'ovcr, illlprovcrl adequecy of output duc to allocntion 
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of tnx r~vcnucn derived frolh PPr.IC~ production rcduc~" th!! prl'""uru:-. 

troncfcrs to puhlic cnter¡•riuc,., end thcr.,by dio:irn~hc" thc MCd for 

federnl doficits to oubaidize'Jlroduct.lon in puhlic en~crpr!Beo. Low 

dcficitY sleo slow erolo'th in thc 1110ney ~upply end in infletion. In turn, 

low~r infletion tanda to improve liquidity in ell ¡oroduction aectors, 
• 

inclodJng public cnterprises, ther·cby fln·ther risin¡; edaqunq· of outpt ""¿ 
din,inill)ling the on¡;oinr, nced for trongf~rs fro~ tlw ¡wvcrm:umt. A lollf, ter~. 

procc~n of rclntive deficit ~tBI•ili~otion is thcr'.lhy nct in molion, with 

si¡:nifJCI<nt Lcncfits in the for" of lower infletion. 

Hr.urc 2-3~ sho\1~ o reducHon in ri!lll Gl:P gro;.·th in thc nrly Y'"'li'S <·~ 

a con~e~ucnee of high"r o1l prJce. ror enuople, in fi¡:urc 2-1o, gro,.;th r~tu 

in CL'P declinen fro01 7.5% to G% par y~or betwecn yenrs 10 ond 20 (1~87-'.li), 

ond rcol ~ro~·th ther~¡,fter NHoains ntllble nt an avcm¡:e of obout 6'f, pcr 

ye11r. }'i¡;uro 2·1o Ghowerl continuad r,rowth jn thc renge of ?.5:f. pcr y<·nr for 

tllc fir::ot 30 )'i'!lrB. As a co¡wcqucn~e of raal hir.h~r ~ncrrs pricc, ¡·~al c;·p 

ia lowc•l' for tt~c first 40 ycur~ 11ith tl1u rclative incr~a~c in oil price. 

Jlut thin policy ~he"~ o a~.oothcr lone ter"' gro·oth and does not exhibit thc 

suhstlmcivl l'l)duction in the reol ¡:rowth rnte es a con~equence of c~.ercing 

enerr.y shortages and stroincd eenerel liquirlity· In fact, by )'Nlr sO, rl'al 

GDP is aignificantly obove its corrcaponding ,·alue in the prev:!.ous 

simuhtion. 

·'The long tem improvemcnt in the real econo:lliC ¡;rowt1J rc~ults frcm thc 

lonr,cr laatine of oil rr;serves no a conacquences of lo11or consurnption due 

to hi¡;h~r price. ~·onowinr. nn udjuotrnent period in which encr¡;y inten,iiicr. 

and cnorr,y ¡¡rcndh rato of the cconomy mu~t he brought into lino wi th o 

hieher real price of energy, improved adequacy of enerp;y enable.B sustains 

lon¡; term CDP ¡:rolo'th 11ithout the problcm of rapid depletion of domes tic 

rouarvcB ~nd consequent dependencc on iQpOrted ener¡;y. Tharo io also en 

improvement in \'el~tive liquldity, as o consequence of lo..,er inflotíon, 

\lllich r-cduccB noodnal finsncine charge11 on debt, anrl more importantly, 

lowcro tho interest cost of cupital und~r construction as o froct!on of 

soles rcvunuea. 

~'he renulh of this uimulution aur.ecst sienificont lene term b~nefils 

from increaaillg tha reol do~:~catic oil price, includine cventuolly hiehcr 

GDP onrl lower~d inflnticn. However, thore ore some :~hort ü,r,. co:~to, 

p~~rticullcrly in tcrr.m of dhliniahed CDP l':ro~tth during thc 1900a and short 
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pcriod of oU Ptportu iu thut it on.~bl~a toOf'C ünportn of CApital nnd 

consup¡or ¡¡oocls. Hi¡:h rute~ of ¡;ro~th ¡:oncr:ot~ lnr¡:o dom¡¡n<l, ,,.¡,j¡, hi¡:h 

intorent rntcn ~ncl inflatio"- l11:oit tl.c cApncity of clo::e:;tic capital 

pnducarn to kcop up llith dotMnd. 

Ata eeneric lev~l of policy pcr6rcctivcs, tl!e nbovo resulb ~ur:ccnt 

thot to thc cxtont th"t oil uporto aro uscd to import food, conower 

eoods, copitul ¡:oods, o•· <.>lhcr items thflt could be dom~stically-pro<lucC"d, 

therc i:~ lcnn impotus for do:r.cotic pr(odUCln¡: sector~ to evolvl! to nnti:•fy 

oJ~·mHnd, Such cffcct 111ny lo difficult to disccrn, cspecially in thc fcce (of 

ra¡.1cl con,rnl oconomic crowth such ¡w hu~ occurre<l ü Moxic~ in recen~ 

yoars. In other vords, ><hon econo.,ic sectors """ ¡:ro><ine it ic lwrd lo kHOI< 

>~hat their potenti11l re,.Jly i&, But thc cxpcriencc of petrolir.~tion In 

countries nuch as VcnOl~uelr• M<!lr.~ consistcnt wi th thu ide>t th~t sutnbncial 

i111porta í'innnce~ by oil exporta cnn etul tify internv.l sectorsl end 

o:scroeconomlc dovelopment and rise oxternnl derendcnce. It is i~port~r.t 

to note thot the otimulus of copitol Jv.ports duo to h1provucl ud<·qu"<'Y of 

foJ•eien cxchunge cxhibited in figure }·1 ves not part of a delthcratc 

attarnpt to irnport CDpitlll goodo usine oil export revcnucs, but 11 

conaoqucnce of thc irnproved forei¡;n cxchnngo rosjtion oncl ¡:rcoter !>upply of 

forci¡:n cu:-rcncy to emo.ble imports, The foreir,n exchanr.e e¡u•ninr.s derived 

from oil exporta sccumulnte in foroi¡;n currency holdines Bn~ thercforc- in 

thc rnonctnry l•nse. !f thons currency holdineA 1.'Sl'O to rennin in th~ 

do¡;:¡e!ltic econo01y, they could have sn inflationary effect. Eut tt1e div~rsion 

of foreign currency earnin¡:s to poy for capital r,oodn imports JOcsns thnt a 

ai¡;nificsnt portien of He incrensc in forei¡;n exchllniJS f'rom oil export 

revenueB is being quickly rocirculnted into import:s that retsin grnwth in 

foreign curr,ncy holdinr,s. J¡:¡proved Hdequacy of output due to hir,her 

tran>•ferB and mora capital importa tends to h~ve a reinforcin¡: cffect 

towarda restoring inflatio!l over time: greater adequacy of output reducea 

preocuren for inflotionflry govcrnment financo due to supply shortnges and 

bottlcnecks, theraby yielding lower inflation, ill'proved rehtive liquidity 

ond lower interent retes, and consequently still further improved adcquacy 

of output. 
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test P~:oil enorh•~·~ ~YI!D cnd rcductton or pricinr, nu~~id)·· 

Thio tc~t in a combination of lenta f/'2 and 113· Domestic pricc for oil 

ill ro.iocd to 70'/, of thc world oil pr:!ce, Dnd tito tur¡:et for oil m:portn in 

implementcd. • 
Jo'i¡:uru 3-2 ohows tbnt ¡:rowth in total encl·Ry use iB sloWed · 

drn~ootically by the relativo increasc in domeat\c cnerrY prlces. In fir.urc 

3-2c, bcto:ecn ycars 10 ~tnd 30, domC$tic encrr,y use by householdr. ~nd 

prodvction sectora is octnully lowor th8n thc rcul erovth ,-¡,tc-of CrP. !\>e 

to o hi¡;hcr price of convcntional oil &nd ¡:oa, production of er.crr.y from 

oltcrn~tivc sources is DCceleratcd. Unconventio;.nsl enPr¡:o_y production rlutJs 

by :55% of total enorRy supply by y~a1• }O, com¡m¡·cd \lith 15% in fi¡;u¡·~ 3-1. 

}'icure 3-2c elso shovs that exporto of oil and ~on ~uetained ~t t~rr,et 

lcvalu for the t\111 50 yenrn, instcad cf 35, du~ to thn trt'l!tcr lon¡:¡,vJty 

of energy rcnources re>oul tinc from diminisbed do;:~cntic encru gro11tb 6nd 

consequent reduccd compotition for- enere:y sourccs bctwecn do,.cstic ftrod 

cxport usos. F.nergy ehorta¡;cs ere avoidcd comparcd 11itb the previoU.'! ""~"· 

In summery, figure 3-2 lndicntcs the seme rclutive benefits ond 

trede-offe from reduction of thc exieting pricing nubsidy for domestic 

encr¡:y uac as analy¡:ed previoualy: inte,-rr,edinta term real GDP e:rovth ia 

lowcr with lllit:htly higber unemploynent; but inflat:lon ie continually 

lovered by U)' to 15 pointa, liquidity is i.,proved and ¡:eneral intcrests 

rotes are lo-..cred, 1on11 tona econo111ic grcwtb ia enhanced due to ¡:;rcater 

lon¡;ovity of energy suppllea, Pemex cxports are ntnbilhed for ot least nn 

udditiouul 15 yee~s, nnd long ter,. dependenco on oil exporta, cxtcrnal 

cnergy supplies, ~nd foreie;n debt is rcduoed. 

te .. t U5: 1.5 Y.MBD <:~p<:>rts, lov subsidies nnd d~velo['l:lont of 

slternntivc~ ~ources of enorry. 

In additicn to tbo attftinment of 70% price parity for do:ocstic oll 

pricea vor~us \/Orld oil pricen, thc no.tionsl F.nercY Plan elso co.lls for 

nccelerot~d dcvelopment of unconvcntional cnerey. lluclenr electric 

gencrottnr. capocity ia cxpoctcd to crov to 2,500}1W by 1990 nnd to 20,00mW 

by tho end of the century. 
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Overall, tho renulto of th:> policy tc~ts eml.oodied in thi:; scction 

SUI"f.""t thDt ntimuluo of unconventionol enerey production cun hRve 11. 

lli(~nificant benafit withio the t•nerey ~cctor toward incrcasine stGbility of 

Pemex o~porh and dilntni:!hillr, tfJ<• possihility of eventual dcpendence on 

exterr.nl enere;y tourccs whcn domestic oil nnd r.es reu.,rvcs within r-:exico 

hecome more contly to cxploit. Dn the other sido, conerel mocrocconornic 

effocts tend to be Slllall, with the iDil"'cto on red ero~th ond inflation 

deponjin¡¡ cm hov the ~ncourer,~·ment of unconvEntional. production j:; finunccd 

i'rom e ¡:i;>vernm~ntal uncl fcdcrul dcfici t point of vie11. 

1'ho ro~ults Sl'C uhown in fieure 3-3. 
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/,J;IJJTIOJIA!, DlllF.C'!'lO!,'~ FOil J:ATIO!IAL EJJE:I!GY NJLIGY 

'J'he preccding an&lya1a ha aholin that thc m~jor elcmonts of thG 

IJ!Iticnal r.ncrcy rlan end Clol;.nl. Developrnent Pl6n 11i thin t!lC ene rey e rene 

•chieve a nuQber of bencfits. Rio1nc the domestic price of oil nr.d cu~ to 

70% parity with ~<orld prices tcn~s to lovnr inf)ntio by snveral roJntH lll'\d 

to conserve long t<'rm energy s~pplics, nlthoueh at the co~t of so:r.e real 

e:rowth dnv to hie;her nveroge costs and rclatively lo"er labor pre~uctivity, 

Accelerated develop:~:ent of oltnrnetive enero sourccs to s~pplc¡:-.r.nt, and 

eventu~lly rcplace, Pcme% cnnventicnnl prod~ction cf cil nnd r.no aleo hel¡>ll 

to malntain lonr. term cnerE)' supplics, dilüninh vulncrability to potentisl 

cner;,y ohortoges, yot huc a l"lntively minnr impaet on inflntion. 

On tho other hond, the annlysio el~o e~g¡:c::.hl thet tho rcul economic 

benofi t~ o!' ener~y export may not be ne eubstnncial as expccted by ectle 

anelyste end policy t~ekcrs. For exampla, model resulte sur~est thnt a 

policy of rnisins Pernex experta up to n lo vol of 1. 5 MNBll of cruda oil en~ 

sorne additional exporta of petrochemicala and rcfiric~ products, CO!>pled 

vith rcduct~on ic the subsidy fcr: domes tic use nnd omccuralJCmcnt of . , 

alternative energy acurces, tendo to rnise renl CDP by a totol of 10-12% by 

the end of the century, implying an annuel ¡¡rowth increment of lesa then 

0.5% per yenr co10pared with ~ policy of eustained 1011 oil exports and 10% 

dol!>eatie price p8rity to internationel prices. Another i"'portant meclmoi~m 

that tends to lollcr grollth is the imports of capitel gooda, becauee 

although they edd to tha national productiva eepncity and thus enhencc 

productivity, b~t· et thc aa~~>e til!>e thoy reduce th9 proaaurea to develop e 

etrong domes tic Cllpital goodc sector vithin Mexico. Baoiog econo,ic 

development on a aub=tooci.al fraction of il>ported consumar gooda and 

capital ¡:oods finnoced by oil exp<:Jrt" 1010y be a necessnry ehort te,. 

strfttcey, but poaaea long tcrm riske in terma of oxternal dependence and 

slower developm.ent of interna] production capncity ond techniquea than ie 

posaiblC givcn l(exico's subatcncial oil wealth. On"e i~~>portent eooplicction 

rrom e pOlicy stand point ie that cv<·n if imp<:Jrts of consul!>er end producer 

.. · ' 

.... 



coods were to be limited, thc addition~l accumulation or "'oney 11it!lin 

t:exieo OOfore renl production capacity cnn catch up with no,in~l purch~~~~r: 

power will yield nddHional- inflstion. Fro!ll thie pnrspectivc, the 

converaion or C>il rev~nuen into i111ports thst diminbh foreif!n currency 

holdings tends to restroin the inflotionory thrust of buildup of fo•·ei¡;:n 

exchBnr,e trom oil export. 

The policy cxamined herc incorpora tea the tarr,el export• levels set in 

tho Nntional F.ner¡:y l'lnn, tho in~revso in relative dom~stic oil prices, and 

the stimulus to production of ulternativc enereY sources. It eloo inclu1e3: 

~rn ordcr to stimulnte interna) dovclopment or capital production 

CII.PIICity within ~edco snd to Jow~r dependcnce on cxternal sourc~s of 

capital goods frOI!I 11 lon¡: term standpoint, tho policy limits il:ipOrt<•U 

capital ¡;oodn to 7'i:t of desired lev~ls based on the shortfoll of dol!lesHc 

production capecity COillpnrf'd with d&airod capitd investment rnte. 

-In order to lbit the inflotionary i01pect from retention of u !ticbcr 

percentoga or oil rovenues vithin fOI'<!Í[r.'l currency reserves and dorreBtic 

111oney aupply, tho policy olso shift11. the elloeation of oil export revenuPo 

COIIlpllred vith that laid out in the Clobal Plant 50% of oil cxport texes r.o 

to economie develop,.ent, and the re,.ainin~: 50% EO to reduce the {f(l\'Crr.ment 

deficit and thcrefore lower foreicn debt and money cre&tion by financinr. 

through tlle control bank. 

Figure 4-1 sho;rs the ilnpacts of the policy on reol ¡¡ro\Oth cnd othcr 

macroseonomic indicatore. There is a denificsnt stilnulua to rclll economic 

¡¡rowth from the policy. The major souree of the increase is due to the 

aubstitution of domestic capital production for i111ported capital roods, 

llncmploymcnt tende to be lcoa during the first 10 yeare of the policy 

ea 11 conscquence of prcseures to aubtitutc labor for capitel f!OOda in the 

faCe of higher reol GDP. Over the long tenn, unmoployment tende to held 

down by bigher renl CDP growth surrounding the otultiplier effect from 

developotent of dooteatic cspit~l production, 

Regarding in!lation nene of the testa examinad indicate o significont 

iiQprovement in reducing price incrcasea. Theee resulte may nue¡¡cst that 

enere..r policies will necd to 00 co.,plemented by mcnetary snd fincal 

policies th11.t lower federal derieih and ratee of monehry ~:rowth in order 

to control inflation. 
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1. JN1'flOnUC'l'J0)! 

1 .1 Purpose of Pilot Proj ~ct in System Dynumics 

'l'ha Syetea Dynae~ics 11pproech is a techniqun to furthcr thc 

understendine o!" coaplex 11ystems through policy atructure anulyaia. 

This formalced sppro11ch uscs dynamtc ailnulaticn Modvls. The ulticatc 

o1ljcctive i>~ an increeed insicht into the dYJler>ics of the syste1:1 at: 

' hond. Mucli k!JO\Iledae i~ ohtained in ¡;oing throut:h the exurcise of; 

buildin(! th~ ¡:¡odel. In >;ome nspDcts tho noddin¡: procon~ is more j 
¡ 

vnlun\ole of nn ns~et to the partica involved than tho actual modcl 'j 
i 

iteelf! -- fcr buildinG 11 modo" rcquiros h~rd and clcor thlnking. It 

requires thet all as11umption.s be rigorou.sly justified. lt is quite an 

iutellectual chellenee with d<tfiz:ite practical 10pplicetions. ':'he 

lcssonn learncd and thc info:n>ation uncovercd in the proccss o!" 

conceptunlhin¡: nnd reconcoptuulizing a eystern's dynumic slructure are 

well worth thc 11ork i t d~n>ands. 

'l'hh project h~a atternptud to expand and cle¡•ify ideaa about 

!Dodclill{l the relationshipa betveen the l!oney•Jell Cust010er Service 

' Division nnd the l'arkct. A pictun of the orcenhatlon is devcloped 

in terne o!" deciaion 1nnkine processcs. Thnt piclure o! orgnci~ational 

otruclurc is thcn trannlatcd into n sct of precise matll~mnlicel 

equhtions to bo ueed a~ n sirnulntion rno<icl. 

... · 



Onco cnou¡¡h confidence in l>uilt up in tha r.iodel, it is 

poeuible to dcvclop rnnny new insicl1h into the nystem as well es 

confim prior kno>~lcdge. l'hia Systum Dynemica modcl can be uaed to 

11::1<plore thc ~hort- and lont;-terrn conacquences of policy chungea in the 

Customcr Se:"Vice Divhion. It can aloo.be vcry valueblc es" pclicy 

end etrategy tcol in ~he analysio of current bsinoaa prob}e¡,-.s, 

Sy~tern Dynamica s~~cks ttunlitative conclusions ebout the 

potcntinl impacto of policy snd decision-t:akillG upon a syste1:1. ••e sit: 

to UJidl.'rstaud the structural underpinnings of a coep)ex eysteo 911d 

cona~quenUt.lly esteblish the relationsM.ps by whicl> the nctuul ~yatem 

behevior in flnally influenced. Systc:n Dyrw:nic~ docs not .!lttempt to 

predict unytbing. 1t ia morely a very poworflll ond uniquo tool by 

whJch to facilitato undorst~nding of phenomcnn which are not rendily 

coruprehensi blo. 

1.¡> l!eview of Proble¡;o Aree 

Upon initial in:;paction thero did not cxist one clearly 

distinct "problem" for us to "solve" vitllin the Customer SeJ-vice 

Div!eion. llooeywell hes definstely been experiencinB e lose of mar!ult 

ehere in rolntion to ih competitors (seo Fi¡:ure ff1). 1'hu current 

ottuat!on csnnot simply be broken dmm into a "problem and enswer" 

acenorio. It is our view that what ia going on w;thin JlmJey>~ell, nnd 

in fnct wlU,in the wholo inforo;~ution prooessing industry at this time, 

ia !m ncut~ transfornoation. There is e tremcndoua mer~e~ opcnir.g up 

for relnti vely low cont, s:oull acule computers auch "" Honcy;;ell' B 

}.<;vel 6, ns opposcd to the ler¡:u sc11le mainfreme computera. 
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AH illustratcd in Fit;ure #2, the trend is clear. 1/l\ereus in 

1975 cainfrar.r coc:1puter aales occupied llll ovarwhehling 8} par-cant of 

the ovcrall COtlputer market ($1} Lillion), in 1985 that figure is 

projocted to decreasc by more Uam one-half to }6 per-c<.nt of a total 

computar mar~ot "hieh "ill incrcase five fold to $63 hillion. In 

contraat, cini-cotlputer salea aa a percentaga of tho mnrket are 

projectcd tn increase by one and onc-h11lf tim"s betwcon 1975 and 1985, 

from 9.5 per-cent to 1} per-cant. 'rla e>.:pect to nee mini-co:oputer 

ealea for tha entira CCiflpUter industry to increane by <>ieht times 

their 1975 level to !8 billion hy 1985. lndicatione are thet this 

will be only t:1c beginnine; of a Ion¡: period of exponentlal growth .in 

tho ~>ini-eomputer market. l 
" \lhen the ahove ch~erv~tions o.ro put !'loro in tho perspectl}o 

of Hone,.,.cll, it 10eans that mini-c01:1putar salns "111 double to fifty 

parcent of overall service revonue. It is in just this particular 

case lhal the nurnbers can bo quito dacdvinc (seo Fi¡:ure #}). Mini-

corup<tter snles which "ere than $210 million in \990 Yill ¡ooro 
1 

qundruplo ton projected S925 10illion in 1985 because the overall 

mnrkot h crowing no fast. This typo of llr<>oth characteriatic, the 

phenomenon of exponential IJrOwth, has the capability of producing 

uno~pectcd and unintuitive behavior within an orenni~ation, 

1.3 Diocuosion of Alternativa Polieics 

Unprecedented incren~en in the sales of ¡oini-COl'lputers-during 

tho nut five te ten ycnrs will nocessit~to new "uys of thinking about 
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and providir~ ncrvic:e. In thc past lloncyllcll has refrnined 

e:.tcnaively frarn obligatinr, itaelf to maintllin Hone~wull mini~ 

coaputers sold by res<lllers. There io 11 different coet and profit 

atru"tUl'~ naoociatnd witn SII!'Vicing rninis no oppo~cd to msinfra~:~cs. 

The profit mercin par rnini inetallation, nt least initially, in ouch 

leos than l9rge ,.c~;lo cotopul~rs. lln:rlecemcnt parta, apares, nnd 

cireuit boarda fo::- r.ow mini ttquip::;ent are vory capital inteneive. 

In licht of these finendel consideretions, there ie 

uncertünty as te uncouragüg further rescllcr and ihlrd pnrty 

mair.ten,nce of Honcyell cquipment. Price diaeounts on service 

coutrucb f~r ::-esellers ere eme menns of incitine growth, but ,.uch 

ceauure:. night tend to reduce profit cver. further. llon-traditional 

maintcnonca polici~s euch uu the man-;.n-tile-v~n progr.m would seem to 

cut down on costs by m~king ~ere effective une of ezisting assets and 

labor, but ita ultimnte effect is not quite known. 
' 

llonaywcll io lookin~ to incrcn~e mnrket sh&ra in the corninB 

yearo vith the influx of 1>ini and micro producl:l. Therefore, high 

eervice quali ty is al so a tapie of concern. 1t is imF'{Irtant to nanees 

the i~:~pnct of He ebove rolicies upon service quality end the l!'erket, 

whila ke,ping in mind the new fineneial etructure eseociated vi th 

r:tini-cmoputcro. Levcrage points. can be found within the Honcywell 

Service orgonl~r·tion throuch which policy deci•lione will have the 

greatent effact upcm the or¡:anizetion while ganerating the least 

emount of interne! resistence. 



-\0-

;>. OVERVIf:'ll O¡' t:ODEL 

~'hl~ ~tudy involves l'oney;¡oll Custo~:~or Scrvice Division nnd its 

relsliontlhip to 11 chenging M~l"ket. I!CSD has to pl"ovido "ervice to two 

diffenLt types or cquipment: minico~:~putern and l11rgo acs1e nyste~:~s, 

Troditiomolly it has boen providing scrvice to the lottcr, but thcre has 

becn e changa in the co1:1puter 111arket, du<.! to the maturation of larse scale 

ayst"m" and fast growth in ~:~ioicomputers. This creates e proble111 be'cause 
,¡ 

tho :equir~menb, costa, and prices of mini service 

is the nced to look for new l!lcthodologicn. 

2.1 lloueywdl Customcr Service Division 

' 

"'" diffoooot, 1" 

' 

thcre 

'l'he HonCJ'>ICll Cuatomer Service Division Cllfl be thought of 68 

havtnr; two pri~:~ary and oomoti~:~es conflictir,g goala: to provide service and 

also to ~:~ake a profit. We h•IVe reprcsentcd the CSD by the Service 

Subuyoten, ~·hich is coe~pcwed of a Scrvice Sector and e Financial S~ctor, in 

ordcr to capture these two dlatinct soals and thn proc~sses associated with 

the1:1. 

Tilo Scrvice Sector provides aervice by aquiring the nccesaary 

re110Urce~, nrur.cly Labor and Aesets. The desircd levela 'of theee resources 

are cnlculated by forccastin¡; expectcd service requiroments. Labor is 

oapooinlly ttoorc lntrüate than Aeseta in that J.ve,.age Experience of Labor 
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and Overti¡:¡e Policica are &lno neceeaary to be taken into consid~ration. 

Jlackloe: of 11«,-vicn calla is ¡¡enoratcd by the nu111ber of inntnllations' 

aorvicod by Honeytwll. Thcao c.dls then r:lUSt be ans.,.ered usin¡¡ the 

available reaourceo. If the required Aoaets ond/cr Labor are not 

availabla, thcn Backlog llill build up ond Honeywell Service Quolity 

consequcntly will decline. 

'l'he Financiel Sector is a l'!echaniam for kaeping trae): or tho coat 

and revouue cf the Service Division. Ba9od upon thoae figurea, Servicc 

Profit P.argin can bo calculatcd. 'o"hcn Profit M!!rgin differs fl•om itn 

hiatorically expcctcd target, thcn financial constraints 11111 be i.jposed . 
' upon tho Service Divüdon in order to reduce coata and increase pr~fit . . 

Thoae ara simplificd budgetary ¡>rccoeses. As n result, Asaet nnd l.abor 

1 
aquiai Uon wUI decreeso .,.hich llill then leave the Sorvioe Sector short of 

reeourcetl. '!'he two sectora are truly conflictiJ18· 

2.2 '!'he ~!D.~ketplace 

The Harket¡olsce can be thought of as two dtatinct cectora: tho 

Solea 11nrket and tho Service Market. 

Honoywell and Reaeller Salce are both repreoented in the Salee 

Mnrket. · F.och growa ata rate propo~tional to ita own size; as they get 

bigger, than they ¡:;ro;r at faator ~otcs. Frica and Sorvico Quality are tho 

tvo main foctors "hich influcncc rata of growth in tho merket. Therefore, 

Servicc Subsy~t~"' porformence in t'""'" of Service Quality ;rill 1nfluence 

111arket growth. '!'ha market will then feed back and influence Service once 

agllin. 



o 
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The ScrviLe Market is ¡ocant to differentiate betveen ti'!oae 

!Jon.,y;<ell inatnllaticn3 which ora eerviccd by Honcywell ftnd tbose whiah er 

eervleed by Thüd Perty ~!Binteinor~. \lhcn Honey;<oll So¡·viee Quality 

doelines in rdation to Tm Sorvice quulity, then Third party l'laintll.iuerB 

are lieblc to :raceive rnore aer;ice contracta. Conversely, when Honeywall 

Servlco Quelity incroaees, thoo they aro likely to get more business. 

The Market and the Service Diviston interact in a unique va:;. 'l'he 

two fced back to one anothcr. If Honeywell Service Quality Were to 

declino, then ~>Brket growth would fllso slow down. A deo:reeee in salee 

vould increase the inatallations which necd to be eorvioed, and eo Servit>e 

Quelity would evcntually rise back up. Thia incrcase would cau~e growth 

whioh in turn would decreaee Service Quality and atert the whole cycle all 

ovar e,e:ain. (Seo Figures /!4, Q5, 16, /f?) 

:5· SHlULATION ANALYSIS 

:5.1 Simulatian 111: 1-!sinframe Crawth 

Our firet ¡oajor conccrn vhen testire the madel was thst it ' 

carreotly port:ray the behaviarsl charocteristics a! normal mainfra¡oe 

erowth. lo'e have nssumed for thie purpose a mstU:ril'\8 linear grovth of larga 

eoaln installations hc¡>:innins et !2,500 in 1978 ond increasin¡¡ to 25,000 

OVer ft po:riod o! ten yea!'!l. The eil>!:lation is bc¡;un in equilibrium; it 

therufora' requirea almost a 24 month p<>ricd for the t:ransient efteots of 

;>:rowth to die avey, The samn vill be trua of all suhsequent 11imulations. 

' 

' ' 
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An inc.rausa in f'.ainfra"e~ i.mplies an increaee in total 

instnlll<tions eervicc by llonaywell. In thie ce~e, tc.tnl installations 
' 

&erviccd raiaee tt.e service rectuirement \·hicll influenceo three areae: 

ollrviccd ¡ 

1) nevenue increase11 due to e greater number cf :lnshllaticna 

2) l!ncklc¡: of cervice calla incrensea aleo for the S3t.'le reason¡ 

;J Hectuired Auaets nnd l•lllJOr rifles us ;wll. 

Ovcttiroe increnses due te a lag in tho aquisition of Labor and 

Ausets. It in necenanry to both !l'.ake. up for deficiencica in Labor .and to 

' COO!)X'IlOl>tO for \.he decrease in Labor productivity that insufficient Asaete 
' 1 

cnunou. SeN:!ce Profit Mar¡:in increaeen durlng ihis sa01e period e¡ acccunt 

of this &Q.Uisi tion he: 89 vell. Since expensen do nct koep pace \. lh the 

lncroase in R~venue, fi ercolor l'rcfii Margin is renlized. 1 

Jlonay .. ell Service Quolity decrnnses bocause tlJe gres ter Dacklcg 

:lmpcsell an increaacd ecnice rectuirc~ent upon tho Se¡-vice Divisicn, but 

t~gain due to lega in nquisiticn, Asseh end Labor are not msintained at 

required lcvelll. Consequently, Service Quallty feR s. 

Overtime and Service Qunlity ure plotted as mir•·or i.Jnagee cf one 

another. Thie outcO!Ile is not r:uprioins since they are linked by a directly 

by un inverno reluHonnhip, 11 ncgative ci!Jwnl linlc. Eoth are 

Í'ttpresentative cf the cv~rell atete of the organi~etion. Aaset end Labor 

Utilh,.tion, t.verac:e F.xrerience of Labcr, Backlo¡; of service cells, nnd 

Roquired r~1bor and Aencts all directly feed intc Service Quelity snd 

Overtimc (ano CaUSBl Lccp Pingram). 
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}.;> Simulation 82: MinicOII!puter Growth 

1'he focus of thio study donla with 11ini-Computer growth- and the 

¡x.tential problcms which auch growth mny creote. 1/Q have 1\saUl:led a fairly 

rapid doubline tima for 1:1ini installations in the market of approximately 

15 to 25 ¡:¡onth~. 'l'he Reuoller growth has becn purpoaely differcntiated 

fro"' l!oneyvoll by ita tendency to increnses ¡,t n fastor rete. 

Mini-Computor ¡:rowth can be dividcd into two distinct regiona: 

1] <60 r.~onths approximnte linear growth; 

2} >60 months clearly expor.ential {lrowth. 

Exp::>nential ero11th is preHent all the time, but for the first half of the 

Di111ulation it'e 11pproxiroateiy line11r. As the number of P.oneyell Mini 

Inetelliltions increases, arovth increnaee as well. This rt~nult is du~ toa 

poni ti ve foedbaek lcop in 11hich thc gro11th of insta.llationa is dependant 

upon tha total number of instnllnUcns! As thoy inc¡·~ase, tho loop bocomea 

much ctron¿¡~r nnd exhibHs clonr oxponuntinl. l>ehavior whiah until then hile 

remainod rather hiddcn. 

Sorvioe Pro!'it ~:S.rgin initinlly declines beceuee rdnis, during 

tl111ir aarly ntage of aro11th, o.ro not a11 profiteblü to eervice ~~~ 

mainfremca. As gro11lh continu~a, utiliMtiun of hseh and Labcr 

increancs. Thorofore, Frofit Margin riaes duo to the lowerine of Service 

Co11t ~r inntallation serviced. 

Tho aquieition lag for Labor and Aseste 1B preaent in this caes et 

11oll, but 1t is not " dc:•inatir-e cffoct. 'Tho change in Utilization duc to 

oervioe volu:ac hac e llllCh !>Ore dhcct i!>po.ct upon Profits nnd aorvic& 

quolity thon doen tlm aquisition lng, 
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Sc!"Vicc Qunlity nnd Ovcrtitlc a::;ain l:lOvc in oppodtc directioce e~ 

thcy did in mnin~ramo g:ro"th. Thi~ ¡•csult ~akcs nonsc.-A decline in 

Quality is rnost often cvue<rd by u d~ficiency in Labor or/end Assets. As 

Qunlity deteriorntes, Overt1me ie stops up in ordcr te countcrect any 

dow~·nrd move .. ent 1m 1:1uch es possihle. 

3.3 Simulntion #3: Eutubl~ohing e Refcrcncc •~de- Comhined 

Growth 

i!e cott~bioo ceinfreme und :oini groYth together ln per~uit of 11 

mcanin¡:ful refercnce "ode. At this time HoneyYell is not eervieir.O:: eny 

rnaell<•r inntallsticn~. lle will use tbis aode as 11 point of roferr~nce 

j 

' 
1ihich te cvaluete sltornntive policius. 

1 
Superpoeition eec~:~s to apply to combinad ¡:rowth, elthou¡;h not 

nbsolutC!ly. Ovcrti.,e, SC!rvice Quality, Prof:lt Y.nr¡;in, etc. possess a 

COUlpositc of behavioral charllcteristico norn Si111uletions /!! end 12. Esch 

of the t11o type~ of installetions contrihute to thn overall Servicc 

Diviaion behavior ¡,_ccordin¡: to their rolntive Sh<!• As Mini Installetions 

Serviccd by Honeywell incre"ecs, then r:tinia will havo a greeter impact on 

total tehavior. The superponition effoct in \lcichtcd according to the 

relativo sizo of the raspective instellotion~. 

Thcrc is o distinct chance in the behavior of Labor, Overtime, 

Service Quality, and Profit Margin circa month 60. .H thie time more 

favorable A~sct and Labor Utilization ie realizad, This unlllllbieuous chango 

in utilizstion has profound cffecta throuchout th~: syotem. UtiliMtion 
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1) Uonoy>~ell eervicc 75 percnct of subseque"nt reseller Hfni- . 

c~puter Inst~lletions¡ 

2) Ir;plcmentstlon of Man-In-The-Van J'ro¡;ram in or<:!or to reioe · 

Service Qu¡¡lity nrrl reduce Service Cost; 

3) J111plem¡mtntion of diacount pl"ice policy to resellare of 15 

percent in order te encourage resollar growth; 

4) J!oduetion in 1'hird Party l!aintaincrs' Service Quality by 25 

lt is not totally clenr whcther or not ~~ny of thoae policies will benefit 

or iropnir Uoney>~ell Service ~unlity, Service Profit, or Mini-Computar 

gro11th in the long run. 

4.2 Simulation (/4: Ser'fice Policy Toward Reseller 

The purpose of this policy test is to determine the coneequences 

for Honeyliell of nggressive pursui t of reseller service contracls. We 

IIIHIUI!Icd the reference erowth modo, Rnd then added the condition that 

Honey>~ell will nervice 75 percnet of ell ~ubsi!Q.Uent resoller SPlca, 

Tloerc is no chan¡:e in behevior up until 1110nth 48 because the level 

of re11eller insiallationa is s::~ull end growth ill alow. Profit ~:.Org1n 

increescs fa11ter lh11n the ini tal growth case beca use the oumber of 

inatallations which Honl!}'lo"ell io obli¡;eted to sorvice is increasing fester. 

Therefore Utiluaticn increasell at e s"iftcr rate. Profit Margin and 

Utilization both DL~turate aoonar also on accounl of augmented gro~otth. 
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Ao 11 ~on¡:¡cquencc o!' Utilhation !lllturntin¡; socnor tllnn in tlle 

reforcncc rnodo,, thero is loas flexibility \litllin the eyste1:1 to be ablc to 

~:~cet <1.11 incroening dt>mand to Hervlco instsllation9. Service Ou11.l1ty 

thcroi'oro d~clincn, end Ova¡·timo cxcoed¡¡ its prcvioue levele. Becaustt 

OverUom is mon: cl(peneivo th1111 ordinnry lubcr, rrofit l'.argin decreeses 
' 

below itn compel'ltble vdu~ fOl' reforcnco gro>1th. Rovcnue increasos by 5 

pl>l'COllt. 

Accwnulated l'rofH over thc entiro aimull!tion is 10 percent higher 

tlum vith ordinary growth. This incrence i9 due to hisher ovorall 

Ilevenu.,e. Gervico Qulaity declines to lo>~or volues then over befara 

bocauM tlLo growth of eanice contract~ is hieher than previously. The 

e~enter tlJe rato of ¡;rowth cf Total Jn<~talletione S...r;iced, tho lower 

SeiYico Qualily llill fell. l'hare ia a "eive-and-tnke~ betwoen Revonue nnd 

Service Qunlity. An increaee in instnllations forces Revenue up, but at 

the s~me time it drives Scrvice Qu¡¡lity do\lll. The optimal cours~ vould 

eteer between thesc two option in arder to mnxii:Lize total profi t over tioe. 

Al thou¡;h durinc refercnco srowth llonoywcll does make a 300 percent 

pro!'it on opnrcs ;;hich ero sold to renellera nnd third party lllaintainera, a 

r:~uch er~ater Profit ond Rm·cnue üi reali?.ed whcn t~c mnintennnce in 

pcrfonned by llonoy;¡ell directly. 

4·3 Simulation /!5: ~1en-Jn-1'ho-Ven Pro¡¡reo 

It looks o a thou¡;h the pr<.!vious Service Policy .for Rose llera mny 

be e f<ovorablo policy to enact; nlthouch AccW!Lulat"d Profit end Rever.ue 1e 
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u¡,, Sen ice Qu,.lit:r crodes. l.'e will '!:cst the consequence~ of iloplcmcnting 

the Y.an-ln-The-Van pro¡;r~ in addition to the roeeller policy. T~ie policy 

increa:~ee the productivity aod effectivcnues of field J.abor, Thercfore, it 

lllll)' uffect Scrvice Ouelity. 

Ve i 1~mediotoly dlscover upon parfonnin{l the oi10ulation that the 

raeultent behevior is quita on the eontrary to what wc micht hove hed 

cxpccted. /.lr:r.ont all bohavior rlll!ls:lns unchanced. The ~;,n-In-tho-Vun doeo 

not improve Se!".rice Ouullty over the long run bacauee it allows for tho 

redueUon. of Lnbor 'Jhich ha!l e~actly the opponitc effect uyon quality. 

Since this policy reducen thc Requirod labor, H dac¡·eaeea the 

Coot por..J:netallatione Sc!'Viccd. Al so, tha poraentage of Overtice is Uia 

aa1:1e, b'ut the actual nu:ober of 0'1ertl~:~e hours ia reducad becaueo the Labor 

force is om~llar due to incrcoood prcductivity. This decline ;n houro o~ 

Overtime reduceo cost as well. The dacrc~oc in cxpenaoa logieally 

increasen Profit Hclrgin while Servioo Qunlity et alia remaina unaffected. 

4-~ Simulution /J6: Diecount Prico Polioy of 15 Percent To\lard 

lleBDllors 

The introduction of e dürcount price pclicy toward resollern hae 

be<:n propos<'d flll a meona of eneoure¡;ill8 resellar growth. Tha uncertainty 

aurroundin{l thill policy ia whether or not the llevenua ~oat by tho Price 

decrea.sa cau bo Ull<dc up by nn incrcaua in salea, and what th<! impect upon 

SC!rvica Quality and ovarall l!arkat cro·,·th in the lene run will be. \le hav 

bpoaed a di~count policy of 15 percant iu sddition to two polic~ea 'Jhich 

were toatcd in ths rrcvious aimulotion in ordcr to aee thsir cw:~ulative 

affoct. 
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P- 20 RUU-TESH~ TESTDIJ: GRO~TH, SPR=75'L, MAN-IN.:_VAN, & DISC. PRICE 
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The not effcct on Service Dlvüdon behuvior in not vcry ¡:renL 

Service Profil Mnrllin declines nlir,htly duo to 11 docrease in Rovcnuo por 

Inst11llation Scrviced, but Revenuo remaine bnnically unchnngod. Al thouc;h 

• 
Price p!<r onle il1 down, tlw numbnr of onlcs lo up to c=pcnsnte for a losa 

in Revenue. Accuruuloted l'rofit over the time of si11mlation decreaoes by n 

ncre 1 percent (not 8 very ai¡:nificont chnn¡:e). 

Dincount Pricon to renclle¡•11 do not s"""' to affect the over8ll 

Profit ntructure of the or¡:cnizution. The rer1ult \·hlch t!>e polic)' 

uudoubtedly ecl>ioves is <.mcollrc¡¡ine resollar ¡:rowth, Scrvice QunlHJ• 

docrcunen duc te the incl'Cil6en in volumo, but growth is not very eon:litiVe 

'Lo cuch 8 sn.ull d~eline ir, Service Qu11lity at thia point. 'l'ho reinforcing 
' 

(pooiUvc f~",Jback) chnrncter of JJ''OWth is vcry ntren¡; tOW!.r\1 thc lctt¡¡r 

half of the ~imulation. 

4.5 Si~ulntien 07: Pocline in Third Party P~intainer Service 

Qual i ty 

Thia test was JMHfonned in ordar ta s~e the illlparhnce of Third 

Party nnd Ro~eller Servica Quality upon the Service Division. lie have only 

l.LBSUmed thc ref~rence ¡¡rowth moclc plus tlde decreaee in quality. 

lnitiully, it mey be C%pected that Third Pertion do not havo that r:¡uch of 

en effect upon the behovJor of thc Se¡·vice Division itnelf, but as tho sir;e 

o!' in.<~tallotions BCI'Viced by TPN erowa in reletion te theae service by 

!loneY'o'ell, 'Lhon TFM Service Quality hne a much greater effect, 
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The d~crcnse in T:ffi Service Quellty rcnult~ in 11 gonerelly 

perccived decline of Honeyvoll Servicc Qualtiy. Crowth ie il!lpaired. 

Utilieet:lon of Labor 8/ld Aaents done not epproach ~eluretion ae 1t would 

othervine hove done. A hiEher s~rvice Proflt Y.er¡;in ie not reali~ed on 

account of tha leck of improvem;,nt in UtilhaHon. l!oneywell Service 

Qu11.lity incrc•nsee, tmd invereely Overtime dncreasea dua to tho e}OW<!r rete 

of overH)l ¡:rowlh. 

' lt seetw ea thou¡:h Honeywell Cuetomer Scrv:lce Diviaion 81ld the 

V.&rkotpltlce l!lBY bo very acneitivo to TH>; Servlcc Quality. \'o are lcft vith 

a Jftrndo~icnl aituotion: 

~ tlhcn Tf'!.! Scrvice Quality ie hi¡:h, Honey>~oll alsnde 

n chnnce of losii'1{J eervice contrncte lo Tri>! nnd recellera; 

. - \lhen TPl'- Scrvicc Quality in ailin¡:, its eesociation 

with the lloney>~ell neme tende to cnue11. Honey;¡ell to loae !ICrvicc 

contrae te nnyhow; 

In our opinion it io more importnnt for T.r:t Scrvico Qunlity to re1:1ain high 

in order to aemae growth, tlam it would be to discourogc TFH c0111petition. 

The benefita of grenter litilir.etion vhiob le affordcd by growth far 

outweighs thc diaadventages of Third Pnrty cOOlpetition, 
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PROFIT (t!$) 

ACCUl:ULATr:D 1447 

~EVEI/lJE (M$} 

r· t·' 
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'l'Al!U: # 2 

LONG RUII (1908) 

TEST H 3 TEST /1 4 'l'EST H 5 'l'EST 1 6 TEST 1 7 

GRO'r/~'11 SPR•. 75 4 &: MIV , &: DPPR TPt1SQ•. 75 

ASSI:!TS (M$) "' 262 264. 2ffi 269 

LAUOR 8104 ,,., 7527 7615 7956 

HI (Mllll) 25,509 24,2se 24,854 24,773 .'20, 548 

RI (tmn) 32,)29 29,823 30,964 36,389 22,585 

HSD (HDU) 22,774 39,154 40,577 43,947 1), 993 

T/1MH (MINI) 57,838 54,121 55,819 61,162 43,133 

uso oo% 83% "' "' 
,, 

"' (%) 50 50 59 58 47 

PROFIT {H$/rn) 27 " ,. " 22 

REVENUE {!1!/~:~) 54 " " • " ,. 
ACClltWLATED 1 • 51 7 1 '656 \. 922 1 '904 1,392 

PROFlT (N$) 

ACCIJHULATED 3, 861 4,069 4,099 4,092 3, 708 

JU::VI:::tniE (Ml) 
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5. CO!lCLUS!OJ:S 

Thu l>asic problec lfith servicin¡¡ raininomputers with the preaunt 

orgnnizstion of thc CSD is thst rainis are not os profitable 119 the lorge 

llCBle systecs •·hich havo been the trsditional narket. l\ren so, it is 

poouiblo to rn11ke a good business out of it. It is neccaery to reduce cost, 

end that con be dono by reducing the sCI'Vice ruquircmcmta por inotallation, 

f"'rtlcullerly in lome of labor, or 1y incrc¡,airl8 the numb"r of 

instnllations rerviced ~·hich would incrcase Utiliution. 

5.1 llecommandations from !·lodcl Annlysis 

The most icportant racomcndations of the snalysia are: 

-Sarvicine rceelle•· installetions improvos buainB!lll throll8h 

increasad volu:nc 1<0d reduccd ~ervice cost par inntellstion. lt conerates 

hieher revenue nnd profit msr¡::in, hut erestes proble.:o.8 in kaeping service 

qunlity at 11 high level during timeo oí rnpid growth. 'n'le way to i.Eplement 

thie policy would be to sell the aquipnent to tha resellar und&r the 

oondition thAt it will be narvice~ by !loncywell, i.o st thc time oí ~ale, he 

si\Quld aall the equiJ%!1ont oi th a CSD scrvica contract. It ia not neoesery

thnt all co"'puters ere oorvioed by CSD, so if thio restriot1on is valid for 

arena in which CSD alresdy has sn offi~a, the proportion to be aarvioed 

~ould be hieh, without representinr, a big increaee in the oparating coat, 

'l'ha rceellcr Cllll uno tho l!oney-vell nmne to bnck up hie sales, liOd CSD can 

get IOOI"Il cuotomcrs without nny additionnl r:lllrkctinll effort. 



-Hi¡:h r10t~~ of growlh creoto pr<H:~ur~ on the syotorn to kcep e llicli 

leval of Scr;lce Qunlity. 1'bo crcutcl' tl10 rnta of ero;,•th, tho lo>~cr th" 

ScrvJcc QualHy. Eccf:use in mnny cases thore 111 11 tcndcncy to bahave very 

conBCNetlvely, particulerly for hirint; ond investir.¿; for future 

require;ncnts, thc systen tend1: to heve e porsiot<mt nhorta{le of enseh and 

labor. 'l'ho problc;ns caused by these ~hortn¡:en nre exncorbeteJ during 

J"'riotls of r·xponenllal ¡:rowtl:. The mi:in result is lo>~ Sorvicc Qunli~y 

which cvontually slown ¡;rowth nnd encou:i-sgcn customnrs to change nervice 

over to TJ:J¡-d Pa1·ty l·laintaincrs, Althouch therc ia a forecal<tinc policy in 

the mode1, it ion linear extrapol.ntion of the datn (as many orcnnhations 

do), und lt under ~stimatea consiotantly tho nece~.m:ry Tilia lo a case of s 

rca.,tive orgsniJ:.,Uon r10ther thon 11 plnnnill{: ore;nni-tation. The 

justification for tl:is conservative p;>licy 111 th~t it jncreaona profit 

lllnrcin by kccpin¡:: acrvice costa low. 

-Man-in-thn-vM pro¡;rllm provea to be an effective policy to reduce 

' Sal"Vicc Coat aml increaoo l'rofit M11rr;in, but it docu not III!Cm to help raiae 

the lQnl of Honeyo·ell Sarvice Qunlity. As atatcd in tho rirat 
' 

roco!lllllendntion, any pollcy thnt reóucco coot ·per Jnatalle.tion is "- good 

polio). "'=e mesen that GOrvioe qulllity ntopn i~:~proving 1s the raUonnla 

for hirlnc labor. llhen the progra111 is imple!aentod, the Bl!lount of 

tnstallEotion·a thst esch field cngineer can eervice ils duplicsted, and this 

rcduC\'11 tha need for I.abor. The aystc111 instcad of l:aeeping nn •excoas• of 

llll:oor for futuro gro ... th ond to kecp a high aervice qunlity, it just reduces 
•• 
the lolllOU!It of laLor IICcordlne to thc ncw praductivity. lloh11ving no before, 

but at lower unlt service cest, tho Mme problems r~:.raist, 

'• 
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-Tho jmplomont~tion of dbco:.unt scrvico pdco for r~sclle~a !11 11 

f11vourabla policy to oncourn<:"' und ll"IWJ>ate growth. Althour,h diacounttnt; 

priccl!l doel!l reduce revenue, th~ ndded cro»th ccn>J'I'.'nsaten for auch a lo~"-. . 
vhilo providinc ereater salea volurne for Honey\lell !nfofl'lntion Sy¡¡tems tlll 11 

whole. On tho other hend, the raduction is very urnoll tmd if it in 

oomblroed wlth n polioy of eervicilll: a ocrtnin proportion of l'esellor 

inntnllationll, l't,!duction in profita con Le compcncatt:d for. 

-Tho neNico quality of tl1ird party mnint!i.inors nnd resulle:·o 

has a atronc effoct upon perceived Honoywcll Service Quality within the 

merkutplace. It is neceaaary thnt re:~ellera offer high quality aervice in 

ord_or to nvoid a ncaniivo i1:1pact upon growth. Jo the case tliat third pnrty · 

maintainorD may bo üncouraeod throUgh fran6hiccs, it 1~ veri hlportant 'that· 

lhere e:iiato n otrong ouporvinion by Honoyvell. 

5.2 Com>iderationo nnd E'xtenoions 

Sol..e of the re11ulb of the nodel eoer::t to fit very vull into vith 

the uctuel deta, nlthough it wea nevor deainncd to ecootllpli~h that purpl)OO, 

Thia rosult crcntee aome confidooce ebout the bohavior nnd-·structure of the-

111ode). lloncthelees, thc ntm~ericol vnlueo of the ro11ulte 11hould nover be 

con11idered 1111 forecaata. They liTO just an indicstion ot tho impt~ct thet 

certnin policiea could havo en tho syatorn if they are implemented. 

Tho policies testad ero progrlll!le which nro_ elruedy deeiened and 

parlielly impl~.,unte<l. The resulto of the model conf11111 the llxpectetione 

·built from r<>nl oituotions, Thoro ere nomo M>Oumptiono thet ehould'be 

furthar analyzed becau:.oc thoy seem t.o have a Lic illlpeot on the boh~vior of 

the 111odel. 
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... 

~·o¡ '"·:1 rontinuation of th<: -project, it in nuceQsnry tl11ol scme 

peopl" ~lthiu l!o<.<'~'lll!ll lcnm thu dcl11iln of thc ... Qdcl, nnd it5 Of"lrntion, 

to be ublc to u"~ 1t internnlly. ho1:1 th1> diDel!asions of th•' use of the 

10odel, lhoy cun cooe out ~ith tho ~nost relcvunt e:.:tennions 

'l'h" J•rcnonl structurc of thc ~:~odcl allo11s to ~:~nku 11 lnr,;e nunbH' 

of tentn involVil'i; r.umy cornbinationo of,. J-,ot i_cit~s ,.ii~:~ul t.oneusly. 
. · .. -·,-··'·~··: ... •-_:..-.,;: . . : ... -

in sorvicO'."requirc~r.nt 'rer in~t~llation 

They can 

bo rrO~:~_.a sir·•rl" ch""Ce to " Jrl01'8 

sophisticulc~ v,.rj,\l,lc change in dn1nA1l<l for <oach of thc p¡·oducts. Thi11 

Rpproach cl•ould l·e followad snd exhnushd b"fore goinr. into more 

diao.grecutjou. ';'he si~C! o.f th" l'lodcl is lBrge enoueh \o eren tu l'l:tny 

problcmtl whcn lnodificati.ons are mude to it "itl,out cornp}('laly uud"r~lu~ding 

the pre~ent version. 

During lho conelruction of thc a:odel, on aovoral occa!lions, th!lrC. 

WC!l'C thcm~s lhut '""'" to h&V(J ¡·~l cv<>nco wl th the o¡•erottons of tllfl CSll and 

tlio.t oton- not inrluded in tho ,,,odol for lack of time hnd informotion. lt 

could loe very productive te extend thc model lnto o.uch areaa 1111: 

~:~icro-computere, so.ftwaro developncnt nnd :~t~rvice, disacrcglltiOn of Labor 
' 

¡md rwoot.<• for minicomputcrs ar.d non~miniccmputera, more detail in the 

finnncial SP.ctor, 

. -:·. 
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PUKI'USE UF l'll 01 f'J\U,JECT 1 N SYSTf}1 IJYNMi)_k'\ WITII \IOH(VHELL CSU 
• 

A· lXJ'ANU fiiW Cli\IUFY JiJEAS AIWLJT ~\UUElltHi 11\l HE.LAT!OilSHlf'S 

BElWEEN IIUI·IEYWELL CUSTUMEil SEKVICE IJIVISIUN ANU THE-NAHKET-

IJ. Ut::VELUP A PlClUKE UF THE UHüAUlZAllUN IN lEHNS UF UECJSIOti 

~lAK IUG I'HUCESSES. 

C · lllAIJSLAlE 1 HE PI Cl u/lE UF UHüAtH ZAT 1 0111\l Sl Hl/Cl UKE !Ul U A 

SET UF PKECISE f~ATIIUIATICAL EUUATIUNS lU Bt. USEU AS A 

SIMlJLAliUH ~WUI::L. 

lJ. EXPLUHE lilE SllUH"I- AfiU LUIHi·TEH~I CIJ~ISEl.IUENCES UF PUUCY 

CfiANGES IN 1 HE CSU-

.. ·:..<:' 
E· Sll JIUW SYSH.~I UYtu\hJCS CAN BE USLU AS A PULJCY ANU -Sl·HAlE!:iY . . 

TUUL 1/l liH:_ AI!ALYSIS UF CURHEIH liUSltJESS PllUliLEhS-

HUNLYHlll PtU:SU-!lllllUIJ ~/l7/8l 

• • 



MUT!VATIUtJ FUI< STUDY {f'j~ 

A· 11/ll'll!:.ClUENH:U ltJCHE/\~1:. IJj SI\LE~ UF f1JNJ-CU~11'UH:HS UVEH TIJE 
' '. ' 

tiEXT S - 10 YEAHS W!ll NECESSJlAlE NÉW WAYS UF THIN~ING 

AIWUl AUU PHUVJU!Nii Sl::t(VJCE. 

~. UIFFUlENl CUSl AIIU I'RUFIT STRUClUW.: ASSUCIAHU WJlH TIIE 

!UCHUIS!NG SEKV!CE UF ~I!IIJS AS OI'I'USEU 10 t·JAJNFH/\MES. 

(. UtiC!:.H"IA!tHY lUWAIW ENCUUHAGIJJG fUillllF.H HESEU.ER ANU THIRU

PfltllY NA!UIUMNCE UF HUtlt:Y'ri[Ll EOUJPME/JT. 

lJ. EXI'EHIMEJITAllutl flllH NUN-TJ(ADlliUtJAL FUHI1S UF MAIN1ENIINCE 

FUH NlttlS· 

1\UNEYh'ELL I'HI:~EtllAliUN 5/l1/8i! 
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S 11'1111./\11 Ull 111: ~1/\ 1/H-Hf\r~E GIWWTH . . 

/\SSIJMPl JUI~S: /\. ~IAlUIWHi l.HIEI\1( !iiWfllH UF li\H!iE SCI\LE INSlALLTIUIJS f!Ml 

1l.SUU IN 19/8 TU 25,000 llN YEAI\S L/\TER. 

RESIJL 1 S: A· SH!VICE CI\LLS INCKEASE DIJE TU lNCiit.ASE IN INSTALLAl!UiiS· 

l\. 0\'f.l{l H1E 1\lill I'ROFIT 1·11\HG!tl liKHEf\SE DIJE TO LA!i IN 

ALJU 1 R! N!i LABOR ANO 1\SSI:l s. 

[. HONEYHELL SERVICE UUA~ITY llECREIISES IJUE w.INCREASE 

1 NSl All/\1\UIIS AtW LAG l fl AUU 1 Hl NG AS S El S 'AiJU LAiliJR. 

IJ. UVEinJME AUll SERVICE UU/\L!TY ARE ~l!RROH 1~11\GES OF 01/E 

· AtlUlHER· lHI::Y llUlH AHE REPiiESltHAli\'E UF THE UVERALL 

STATE UF lilE ORGAUIZATlütl: -A.SSET & LABOR UT!L!ZA1UU 

-AVERAGE EXPERIENCE UF LAilUR 

-IHiCKLUG UF SERVICE' CALLS 

-RELJUIREU LABOR ANO ASSElS 

HUtlEYrtELL I'RESE/11/\l!UI/ 5/ll/82 · 



SHIULAl!Utl 11~: l'lltlj-CUI·WUlEH GRU\'1111 

IISSUI'Wl JUUS: fl, GIWWlll IN HUNnWELL 1\flll R!::SELLEH HISTALLATIUUS J:HEHE 

lllSULlS: 

f'EHCEIHAGE UF HESELL~H GHUIHH !S GHEATEil· 

1\. 11\111 GllUWlH CAN B~ UIVIUlO \N lO lWU U\Sl l~CT HEbJUtlS 

ll <bü MUtllllS - APPHUXJMAlE L!UEAR GIIUIHH¡ 

2 l >!:iü ~lONl HS - CLEflf{lY EXPUtHJ1T l AL lillUWl H. 

ll. PIIOFIT ~lA\tGJN llllTIAllY _OHL!UES. MJNIS ARE NOT.AS 

PRUF 11 AliLE AS NUN-~1 1111 S UUIU!Hi EA!ll Y Sl AGES UF GHUWTH. 

(. AS GIWWTII CUIIT!tlUES, UllllZATIUII OF ASSETS A!W LAliOR 

IUCH~AS~S. THI:IlEflJJH::, 1-'HUfll ~lAHGlU 11.\SES UUt TU 

LUWI:.R COSl/INSTALLAT\Utl SERVJCEU· 

lJ, lHE LAG TU MJUlllE ASSElS .AilU LAtiüll IS PREStNl AS IN 

SIMULAl\011 #L liUT JT IS I:IY FAR NOT A UUI·lJUAT!tHi· EFFECT • 

E. S\:.KVlt:E ~I.JALllY ANU UVUlllNE AGAIN rtuVE IN OPPUSilE 

UIHECTIUNS· THJS RESULT ~!AKES SENSE --AS OUALITY 

UECLJNES, UVEHllME SlEPS UP lfl OkU\:.R TU CUUNH!l!\Cl 11· 

IWtJEYWELL !-'RES ENl A 11 UN 5111/ !82 



" ,. 
' 

$];·¡lJLATIU/l 115: CU/o\HJIIEU Mllll f\IIU NAINFRANE GllUWTI( . . 

i ' • 

A~:;UI'If'11UtiS: fl. ACl liJE GIWWTH ~lUULS ru11 IWt-:S #l MIL! 112· 

HESUUS: 

ij. HOUEYELL- UOES 1101 SERVJCE _kESELLER lllSTALU\TIO!IS· 

fl. SUI'!:]li'USll !UN su:~<·,s TU API'LY THUU!:ili llül AbSOLUTELY. 
' UVEHllriE, SUlVICE UUAlllY, PIWF!l ~IAilliliL ElC. PUSSt-<''' 

A CUMPUSilE or CIH\HAClEI\JSlJCS FIWM HUNS #l AIHJ #'1.· 

B· CJRCA 1'\UNTH bU THEIIE ISA UISTINCT CHANGE IN LAHOR, 

UVEHl!ME-.~ SEHVICE-OUAL!TY, AtW PRUFIT NARGIN AS 

INCHEASED GIWIHH RESUllS !U bEliEH ASSET ANO lAilOH 

UTILIZflllUN. 

(, lUlAL rlllil liJSTALLAlJUI-IS JS LE:.SS THAN RUU 112 I:IECAUSI:. OF 

A LUWE:.R SERVICE OUALITY THAN PREV!UUSLY EXPERIENCED· 

THJS HESUll IS UUE TU-SuPEHPUSITIUII· 

fiUIJEYWELL f'I{[SENlflllO!l 5117/S'I. 



IJ. Al NUNlll IJ!l <EUUIVI\ll:t·:l lU 19f!L'J TUl AL ~lltJIS I:..UUALS (+y) 

.APf'fWXIMlELY G9UU IUSli\LLflllONS, Wll!Cii !S AIWIJl \-/IIA1 

11 ACIU/\LLY Wlll IS· HIIS RESULl WAS UUT PUil~USLL'r 

CUfiTHl VEU, !T llAP~EIJEU AS A CUtlSEOUEtlCE UF ~IUUEL· 

' lHt:HL WAS NU iiAY lO ACTUALLY KUUW lllAl THIS WOUL.ll OCCUR 

liEFU11U1111Hl. . .. 

E· UVEHl!~lE !I.EMAINS CUilSISlUill.Y A!I.UUNU lU f'I:.I\CENT SIMILAI\ 

TU TIIE ACTUAL UVLI\THIE IN lilE CSIJ. AGAI/1, THIS HESULT · 
. 

HAS ALSU AN UUl PUl UF THI:. ~IUIJEL. ~Ul NUl AN ASSUMPl !UN 

WIIJCH HENT Jllll O lT • 

¡:, SEI<Vlll !JUALI1Y JACKKUlf!:.S UU\-/NWAHU CIHCA ~lUNlH lUU llUE 

UUE lO SATUHATIUN IN IMPRUVEHEilT OF ASSU ANJl LABOR 

UTilll.AllUU IIHICH THE SYSlHI lS NOT EXPECTltJG. 

HUNEY\Illl. 'I'IIESEIHM IUtl 5117/82 



fl.. UUNEYWELL Sl:.llVICES 75 PERCEtll UF SUBSEUUENT RESELL[Il 

1'111~1 IUSTALLAlJU!JS. 

·. 
1:\. IMI'UNLtdflliUII ·ur MN-JN-l"lll-VfiN PRU!illAM JN Uf:Ulk TU 1\AISE 

SEHVICE UUALITY IHW HEIJUCE CUSTS. 

(. IMPLEMI:tllAllUtl UF UJSCUUt1l PIUCt: PULlCY lO 1\ES[LLHS UF 

1~ PEHCENl IN UllDEK lO ENCUUKA!iE KI:.SELLER· GKU\IlH. 

IJ. HI:.UUCllUN !N liiJHIJ PARlY MAIN1AIUEI<S' SEHVlCt: UUALITY 

BY 25 I'EHCENl· 

HUNEYHlll PllC::VrlATIUN 5/17/82 



-l~1ULATiutJ fll!:. SEHVIL:[ I'ULICY 10\IAHU HESELLUtS Al 75 PlHCENT • • 

/ISSU~IPTIUNS: fl. üHUI/lH MUIJE AS !ll HUU #3 PLUS HUNEHIELL St::HVJCE UF 75 

PEHCENl UF ALL SUliSllJUEtiT HESELLEI! SALES. 

. . 
, ... HESULlS: .· fl. Ui' lU' MUNHI L¡g lliEHE ·JS· IJU EFtUl: BECI\USE liH·. LEVEL Uf.· 

... ,. 

B. 

RESELLEn JUSlALLATlUNS !S SMALL ANO GJWWTII !S SLlJW . . 
• . 

·¡ 
I'J(Uf!l MAHGII/ !Nt.:HUISES fASl!:.H U!:.CAUSE 111E liUI'liH:It UF. 

lliSliiLLATiut·IS WH!CII liUNr:YWELl !S UBLIGATED JO SEHVICE 

!S !NCHEA:iiNG Al A FI\Slllt !tAlE· PHUf!T. 111\H ·
1

111 SAlUH/l 

SUOtJEit AS !lOES UTILIZATIOI/. 

. . 
C· P!WFll MAIHilN SAlUHIIli:.S FASlEH HECAUSE OF UTILIZATIUN, 

BUL SATUHATION UCCUIIS Al A LUWE!t LEVEL IJUE TO EXCESSES 

l N UVEHT HIE · 

IJ. ACCU~llJLAl!:.U PHUFIT UVEH THE Et1llHE s·J~1ULAl!Utl !S lO 

PEilCUH HIGHEH lHAN \HlH UHIHUAHY liHUWTH· REVEUUE 

Al "!111:. CUNPLE"l!Utl 01: lHE Sl~llJLAl ION !S ) PEHCENl 

GHEIITEI! lHAIJ FUII·Hf.FEit[NCE GHUWlH· 

. . . 

HÚNEY~I!:.LL PIH::SUJlfllllJtJ ~!lÍ!!!L 



r._,) 
1:::. SEHV!CE QUALITY UI:Cl!f/ES LU\'IER THAil EVER BEFUHE HF.CI\USE 

GIW\IlH Uf SEKVICE CU!IlHAClS IS liHI:.J\lEii liiAN EVER 111:ruH1::. 

1HE liHEAlER lHE RfllE Uf liiHJ\1111, TIH: LOWUl. liUES HUNEHIELL 

SEHVICE UUALllY. . . . 

f, ALlliUULiH Hl PUHE G\{UWlH (1\lJN #~) Hüt!DWELL UUES MI\KE A 

300 ~uú:un PRUF.lT UN SI'AHES, WillCH III<E SOLO lO RESELLEHS 

1\/W 1!\IIW PAI<lY Mlt!lAHH:.HS, NUCH GHEAlEH PROFil Allll 

HEVLNUl IS REALJZEU WHEN TIIE MltHEIJANCE !S PERFORMEll 

llY IIUUEYELL Ullil:ClLY. 

(j, THERt. E.XlSlS A "GIVE AIW TAKE" ll.EHIEEN lHE LEVEL OF 

SEiiVICE UUALITY ANO REVENDE· 

llUtlt:YWtll PIU:::SE.tilAllUN 5/11/8.2 

• 



.)!MULAllUtt 11~: M/\IHU-1\\L-Vflll PHUGIIAM • 

. I1SSUMPTIUNS: 1\. .liHU\1111 AtlD HESELllK SfHVlCL !'UUCY· A-1 ~5 PEKCt:Nl AS_. 

11~ IWN /15. 

1\tSULlS: 

}1. l]',PLL~1UllAllUII Uf l'lAN-ltl~li\E-VAtl P!Wüt:RH W!HCH INCiiEA.SlS 

I'IW!JUCl!VllY 1\Nll EFFECll\IEHlSS Uf ¡:JELU LI\BUH. 

AL~IUSl 1\Ll lllliAVIUil HLMINS UNCfiAIIGL!J. 

!}. MI\U-111-THE-VAH UUES tlUT 111PRUVE SE.HVJCE UUALITY UVEH 

lilE LUNb IWN !11J;IIUSL lT 1\LLUWS FUI\ lHL KEIJUCllUN UF 

LAilUH \HllCI-l 1-li\S I::XACllY lHE UPPUSllE EFFECT 011 UUAL!TY· 

. ' 
[. PEHCU!lAGE UF UVEI\1 Hit \S THE SI\~IL IIUl THE ACTUAL 

NUMBEH UF UVEIH HIE HUUHS \S HEUUCEU \lE CAUSE THE LA\lUK 

FUHCE !S S~IALU.H UUE TU lijCHEASl:.U PIWUUCTIVITY· THE 

SYSlEN NATUHALLY lENUS TUWAiiU OVEI\1111E· 

U. IIECAUSE. THE NAU-ltt-1111:-VAU PRUliHAI·i IU:UUCES THE HEUUIKEU 

LA\IUIC lT UECKEASES lilE CUST/IUSlALLATIUU SEKVJCEI.l. 

TIIIS UECKI:ASt: IN l::Xl'l:t1SL LUldCI\LlY H!CIIJ::ASE~ J-11\UflT 

MARG!H. 



SHHJLAllUN 1/b: UISCUUN1 PRICE PULJCY lOHARU RESELLERS 

' A~SUNPliUtJS: A· üiWWlH, SPK=/:.%, MW lMPLEMENlATIUN UF MAN-!ti-1111::-VAN· 

RI:Sl.JL 1 S: A· 

DECII.EASE ltl PIUCE Uf SERVJCE CUNTHAClS SULD !)Y KESELLER 

bY 1:. PU!CI::IJ1 • 

t'RUfll MI\RGlll UECLi!I!:.S SLIGI!lLY UUI:: lO 1\ lJECHEASE.JN 

REVENUE/INS1ALLI\1 !UN SEHVIC[ll. 
• 
j 
1 
'1 

ll· l\lVEtiUE.Ill:I·1AlNS HM.i!CI\LLY CUtJSTANT. ALTKUU(;/11 j!JUCE i 

SALE IS DUlHL THE IJUf'illEH. or SALES !S UP 10 Cut·1PEIJSATE 

• FUH fl UJSS UF' 1{1:. VEt~UI::. 

[.· ACCUNULAlt:U PI{UFI"I UVEK lHt: 1H1E Of Sl~iULAT!UN UECREASES 

HY A ~IEHE 1 PEII.CEUT 0101 A VEII.Y S\tilllFJCAN1 CHANGE.). 

DI SCUUNl PH l Cl::S TU lll:Sl::LU:IlS DU NU1 S!:HI TU AFFlCT THE 

OVERI\L PROFIT STilUClUHE UF lHE UII.GAUlZAliON. 

U· SEHV\Cl:. IJUALilY UECH\:1\Sl::S UUE TU lHE ltiCKEASI:S ltJ 

VULUME, HUT- GKU\illl '¡s NUT VlHY-St::NSlllVE TO SUC!I A 

SMIIll DECL!tH:: IN Sl::HVICI: UUAlllY Al lHJS PUIIH· 

1::· l::FFECllVE Al EUCUUkAGIIIG HESELLEH GIWIITII 

. HUNEYWl:.lL PHESUilAllU!J .5111/8~ 



Sl~lULATlUN 11/: UlCLIH[ IN llllHU PARlY SEilVIC[ (JUrd.llY • • t>S . 

• 
AS::lUMI'T!UtJ::i: A· GfWWlH MU!Jt: AS IU l:t1N 11~ PLUS UlCLINE IN TH!HU PAHlY 

HtSUL 1 S: A· 

SER VICE UUALITY OF 25 PERCEtH. 

Ul::t::HtASt \U lHIHIJ PARlY St'.RV\Ct UUAL\lY HESULTS IN A . 
. GENEHALLY I'EHCUVEU UECLIIJE UF IIU!lEYWELl SEHVICE . . 

• 
UUALllY. GRUWlH IS lMf1AlHEU· ·1 

1 

UUE TU LUWEH liRUHTII, UTILIZAT!UN UF LABOR AI'U ASSElS 

\JUES t-JUl AI'I'IWACH SAlURAl 1011 AS 11 \'/UULU lJU iul!IUlWISi.. 

A HJGHER PIWFll NAKGI!l JS NOT REALIZEU UN ACCUUUT UF lHE 

LACK Uf JMPRL!VE~!Ull IN Ul_ll!ZATIUIJ •. . . 
. , ., . ... 

C· SERVJCE UUALllY \NCREASf:.S /\liD \IIVERSELY OVERTIME 

UECRtASES DUE 10 THE SLUWER RAlE UF OVERALL GKUWlH· 

D· PARAUOXICAL SITUATIU!l: 

- HHEN lHIRU PAHlY' SUlVJCE UUALllY IS HIGH, 

HUNEYWELL Sl AflUS A CHANCE UF LOS 1 UG SERV ICE CUNlHACl S 
• 

lU THIIW PAKlY ~IAltllA!Ili:.HS AIJU RESELLERS· 

- WHEN THJRU PARlY S!:.RVICI-: UUAlllY !S LUW, JlS 

ASSUC!Al!UIJ WllH THI:. HUtttYHtll tlMIE MfiY l!:.IIU lU 

CAUSE IIUilEYWELL TU LUSl SER VICE CONI RACTS flti!YIWW. . . " - ... . . 
IIUNEYWl.LL Pl\~~lNlAllUN 5/li'/SL 
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• 

• 

• 
' 1 

r 
' 1 

! 
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• CQNClUS!DNS 

INS!GHTS INTO ALTERNATIVE POLICIES • • • 

A· SERVIC!Nl:i fi.!::SELLEH 'IN~lALLAllUNS IMI'fi.UVES ~USINESS THIWUüH 

INCREASlU VOLUME AtiU REUUCEU SERVICE COST PER INSTALLATION· 

1T GENEHATES HHiHU< 11.1:.~1)/IJI:. AN!.I PRUFll MAK.üiN , 1101 CKEATES 

PROBLEMS IN KtEPING SERV!CE ~UALITY Al A H\GH LEVEL UURING 
TIMES Uf RAPIU ükU~lH· 

• 

• 
e. lHE MANMJN-THE-VAN PRU~RAM PHovEs ro BE AN ErFECTIVE POLJCY 

TO REOUCl SERVICE COST ANO INCREASl PROFIT MARGIN, Bol IT OOES 
' 

NUT SEEM TU HEU' RAJSE lHE LEVEL OF HUtlEYWELL SERV!CE tiUAL!TY. 

c. IMPLEMlNTATIOII OF AOISCOUNT SERVICE PRICE FOR RESELLERS !S A . . 
FAVUHAl:ILE PULICV lU ENCUURAlil AUU GEid:ltATE GRUWTH." APHUUI:iH 

DISCOUNTING PRICES OOES REUUCE REVENDE, THE AOOEU GRpWTH 
1' 

CUMPENSATES FUK SUCH A LUSS WHILE PRUVIUING-üREAlER SALES 

VOLUME FUR HUNEYWELL INFURMATIUN SYSTEMS UN THE WHOLE· 

D· lHE Sl:.HVICE {JUALIH -UF. TH!Rll PAHlY MAINTAINEHS .ANO RESELLERS 

HAS A STIWNG EFFECT UPUN PERCEI VUJ HUNEYWELl SERV ICE tlllALIT,Y ·. 

WJlHIN lHE MII.KETI'LACt· 11 IS tllCESSAII.Y THAT THH UfFEH HIGH 

QUALITY SER\IICE IN URVER TU AVUIU A NEüATIVE JMPACT UPUN 

Gltu\HH. 

HUNt:YW~Ll PRlSl!llATlUN 5117/8<! 
.· .. · .. e . -
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0J 
[. lHEII.E !S CUNCEHH WITHJN -THE HUNEYWELL URGAttUATION THAT THf. 

ENCUUHAGtMI:.NT Uf 1\E::ii:.LLI:.H AHU THIHU PAHH ~IAIN1Allli:H5 IWULU· 

BE AIUING A POTENT\Al COMPETITUR· UN THE CUNTRAHY, iT SEI)lS 

FAH ~IUHI: IMPUKlANl TU ENCUUKAGE. HESI:.LLERS IN U!<U!::K TU SPUR 

GRUWTH THAH TU WUHHY A~UUT CUMPET!TIVE FACTURS· 

', .· ' 



INSIGHTS JtiTO SVSlEM ~EHAVIOR • • • 

_A· UVERliME 15 A .REASÚtiAI:ILV GUOU JNUICAlUR OF THE UVERALL.STAH. UF 

THE OR!iANIZATIO/J. 1T \S REPRESEUTIATIVE UF SERVICE IJUAL!TV ANO . ' 
CAN l!E OI:IJECll VELV Nt.A~lJKI:.U ANU COMPAREU. 

' • B· AUU!Sll!ON LAG !ti LABOR ANU ASSETS CONTHIBOTlS SIGNIF!CANTLY TU 

UECLININü SERVICE UUALllV, 

HAHGIN· .. 

INCREA(ltlti UVERTI~lE. AUU PRUF!l 

• 
' . ·. :. . . '· 

( •. EXPUNI:.NllAL üHl)WlH JS A CHARAt:lERIST!C UF -THIS SVSli::M WHICH MAV 

REMAIN UNIIOTICEIJ UUIUNI.i PERIUUS OF SLUW GRUIHH DUII.ING WHICH 

LINEAR I:IEHAVIUR 1~ APPRUXIMAlEU· AS THE LEVEL OF INSTALLATION$ 

INCREASI::S, TRUE EXPOUENT!AL I:IEHAV1
1

0R JS EXHÜl!TEIJ· FORECASl Hlli 

1'\ECHAN!::i~lS ARE LlfiEAIC ANO THlY BREAKUUWN IN PERIOIJS UF SUCH 
• 

GRUWTH CAUSIN6 SERVICE UUALITV TU DECLINE, ETC· 

lJ. CIWlliES IN ASSEl ANO LAIHJR UllLIZAlJUN UUE TU EXPUNI::NTIAL 

GRUWTH MARKEIJLV AFFECT THE DVUAMIC BEHAVIUR UF lilE SVSTEM· 

E· THERE !S A lRAUt-UFf, A-~ti!VE ANO TAKE~, JIElWE:.EN SEKV!CE 

· QUAlllV AtW \I.EVtNUE. 

. 
HUNEHIELL PRESI:.t~TAT!Utl 511//82 



M J ~ 

SPECIAL 
APPL!CAT / / 

HONEY. 
SALES 
RATE 

. 1 

PR!CE 

...._ 

--

--- ~ --/ 

1 
1 

PERCE!V. 
HONEn/ELw 

'-. 
/ 

. , .. 

. 
; - HO~. !HST. 

~ 

SERVICE BY 
/ TPM "- . / '-' 

;::.··~ • --.. DEPLT. 
~ KHAIIGE IN RATE HO~EY: SERVICE 

SALES' \CONTRACT __ 
R~TE rc--·:c._ J -V. !ION. !NST. ~ 

. _ SERV! CE BY / '-., 
. IISD DEPLET · .. 

. "'',_ RATE . ' 
. 

. . '• --- • -. -.- - -- .. PQL! CY 
/ 

S ' - ---
..... __.-' . / - - . /. -

-
' 

O M P U T E R M A R K E T 

SALES 
RATE . 

RATE . 

/ 

-;'¡"úRV!CE 

-

DEpLT 
RATE 

. .. 
M.~RKET 

.; 

. 



( 

1 

\ 

' 

\ DMDL ' 
\~ 

'., ,-- ~ 
' 

' 1 . 

1 

SR~ 
& 

SR~M 

• 

= = = ...,. .,. ¡;;;¡¡ 1' lillll 
\ 
\ 

-b 
HIVEST 
RATE --

HIRE 
RATE 

/ 

L1CR, 
EXP. . 

. ·'-
... 

.. 

/ 

r---
ASSETS ""' 

-- -
,_- .. DEPLEL 

LABOR 

/ --
/ '--

-

RATE 
. 

ATTRIT 
R4TE ~RAGE 

IEiiPERIEriC 
- 1 - -"'\ ABOR 
---~ -~-

-
CAPACITY 

OVER-. 
TIME 

CUMULA TI VE t-::7<'~ ' 1 ..._ '· EXPER l ENCE. 

- -
-

DECR; 
EXP, 

- =-

. -"""' 
. ~RE~UIREO 

LABOR 
_/ - - ~·----/ . - / -- _./ 

1 

--'--
~""" REQUI RED 

1 

\ 

1 

1 

1 
BACKLOG· • ASSETS l 

/ 
--~~~V 1 r F ~ ~ f T n.P 

J 
FINANC. 
POLICY 

. 'o/_ 
- - :. 

/-: ,. 

+ 
1 

1 

\ 1 

1 1 

1 1 

1 1 

/ 

' 1 
1 

l=l'l~''rr• 



fr PAGE 1 

t. 
1. 
t 
l 

r 
L 

L 
' L 

[. 

[ 

SYSm ~YNA~ICS ~~DEL 

" ~n 0011ELS 
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lt!STALLATIONS 
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1, 1 . HIIII.EYIIELL Sms 
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-. 2oM SO:mE SECTOR 

2,2,1 ASSEJS 
2,2,2 UOOR 
2,2,] SE~\'ICE mnw~.ANCE 

2,2,~ SER\IlCf: ~EOUJR[11fHJS: 
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MIV - IDUIEMSII)Ili.ESSll'M.llPLIER FOR lWilM lilE VAH 
PRO(;f:M <104) 

STIIIHY • tHACilO~l SlEP TW FDR iW1 !M THE VAH PROGRAX 
<IOn 

IMIV • lliOIITHSl I!KE FOR STEI' TESlft fOil lWI !M lilE VAH 
fRO(¡Ml\ <104> 

Dtd\,NSR\1 ,KIMISRII,~ 
DAK - DESII\ED ASSEIS fOil XIHIS l~O\.lARSl <tOS> 
FSPJI - FOR!:cAST FOR SRll ISUVICE t:AllSIKOHlHI <101) 
AA'Sl?/1 - ASSHS HEE!<ED PER S!'.tl IDIJ .. WS-Kúi\ltvSD;mt 

tAI.U <106) 

AHSRli,K=U~lEillAI:tlo IR!SH.KIH!>I\.Kl o\ .~[3, ;¡, 5El oSEll 
TlMK•ZllEJ, HEJ,], 5E:l, ~, OE:¡,z, Sl:l 

ANSRll - ASSETS H<IDEU PER Sli~ IOOI.lAOS-XOHTHISERVItE 
CAltl <lOó} 

lA~[ • TAP\.[ f\'IICTION 
nA~H - TAllE FOR Ml>M (lOó> 
~lSH - ~SELLUI lHSlAlLAmttS SERV\CE ST HSD 

IKINICCI'.fi!TEOSI <:».> · 
KIS!l • HOHE'I'\IELL !llll~llAI!OHS S!:f;\I!Ct n ~SD 

IHINitOIIPOlERSI (2~> 

'Ao!O~ 

Cot04.! 
Col04,2 

>Dl.llo A o 10~/DMoA o 10~ 

)LOllL•Ao 11 IDL o A o 107 

}llllflltoAo \03 

i!ll.OlltoAo!OJ 
)M\VoAo!OI 
)l\li!VoA•I04 

)RAoAoSli1A~.A• !05 
:·rJI$1bA•IOí 



g PAGE 17 H~NETWELL CUSTO~fR SE,MCf PlV!SltH S~To hAY 1~ liB2 \iJ 
)ltlll o Ro6ó/LUTlloAo 77 

u 
1 
1 
1 
1 
a 
( 

D 

8 
1 

J 
r 

DL,K•IU\.KTPLN~.K 

DL - ll!:SlRfD lABOR IPERSOilSl (!,;t) 
~K - ll!:SIREP lASOR fOR ~1~15 !FH:stll'lf <IOD 
It.Hll - Dmm lABOR FQJI HOH-Kl~\S ¡f·(I::.O.~Sl <m 

DA,K•DAI\. K+DAIIH,K A•IOU .. - DESIRED ASSETS IDOU.J\RSI 4,0 SUffl[I\EI{]'ARY 
EOUIITIOHS <lOa> 

"" - OCSIRED ASSETS FOR .~WIS !DIX.Li\RSI <10~) - - MSI~U ASSUS FOR t:Oll-KIHIS IDOLLIJ\Sl <Y6) 

UUUlii311UI1111111UifUUlii111UIIIIIIlllllmltll 

UIUII 

3.0 SUf'FtEIIEHI ARY EIIUATJ~S 

11 ,l•IIP ,J+DUP .. 1 Lol0'1 

"'' M,10'/.1 

-~ - AC!:IRQ.AJEP Pr.ofll IOOLLAASI <Jo» 
. " - SOlUTIOH IIHE IHIERV~L (112) 

p - PROfiT PER ~O.~IH UHCtm 5,0 PYHAMü 
OCFJHlJIOHS {111} 

AA .~•AA,J+PIISRPH, J LoiiO ,... MriiO.I 
AA - ACWIIIUIO ~E\'Efi'L,'E IPil'.LAASI <110> 

" - SO:.UTIOH TlhE IHIEII\'I<L <tm 
SRPH - SEi:VICE REVE!IUE F'ER XOHTH IDOLL~RSI <12> 

P ,K•SIII'~ ,USPH,( .•• m 
p - PS:Ofll PER HONIH IPEmNTI 5,0 DIN.1110 

llUIHlTIOIIS <111> 

""' - SERI/ICE Rmlll.[ PER r.ooTH IOO.LA~SI {42) 

•• - SERUICE PROfiT HARGJN (ffRI:EHTl <~5:< 

UllllUUUUIIII1111111111tliiiUUIIIIIUUillliiUII 
1UIIII 

5f'l:t DI=O, 25/lfHGIH•24/I't. IPER•O/PRTPER•l 
DT - SOtUJICH mE INTER\'AL <112> 
t[lf[lJH- LtHGJH OF SIHULATIOH <m> 
PI. TPER - I'LOT IUlllP (1\2> 

mPER - f'liiHI fERICD <!!2> 

' 

'" 

>AJR,R,~2 

. 

)f'RHilol\6 

>PRJHl,J16 

)r.f'ol' lOUP~lNT riló 

·• . ·~ . ·,.. . 



· ;AGE 18 llll!!El'IIELL CIISIQIIER SG:'IICE DIVISIOH SAT• 11111 15 19~2 \.!) 
l'LOT fi>A,~A•DI I~OE6>J~~E6l/t•l 15flr !CtJ 1/~01•010, 75r ¡.~~1/ \ll 
J:l(O,BOEJIIMOQ•QI0,825o 1 ,0251/SPH•f l~.;,o,6 lfliEl•E ~~~.8011 
SI\I'H"it,scwcuou.7ow • 

A • ASSETS IP<llloRSI <m 
RA • R!::CU!F,"!:D ASSE!S IDOLLAm <81> 
L • LAlOR II'ERSOiiSI <6~} 
~!ll - ~lii.TIPL!ER fO~ OVERT!nE IDJHENS!DIIlESSl (aJI 
B • MtKLOG ISERVI(E CAllSI m> 
HSa • Hüi!ET~Ell SEIVICE CUAllTI ISOl <B4> 
SPH • SU,'\IJcr PROFlT H~(lJN lfl:l:mTI ~~~> 
AEl • AVER~GE [XHRIL'ItE CF LM11R l.~!l.'ITHS!FUSC.'II J, J 

SUWICE !HfC~iiANCE <r;> 
SRtll • S[RII![E ~f':EIIIJ[ m llf;.11H lllOtlAASI <m 
stP1t • SEJ:IIIU CUST fER rtCI!IH IOOLLAASI ~4~} 

l'LOT MPI!•HtHI<I!tRI ·~·HISH•l oH!SIII•2>RI~·l• ~!SIM•liOo ~~DI 11~ 

MPII - HC»H!IHI IIISTAllATIDJIS mST-<l.lATIO<ISl <eS> 
Hl • Hllii:WEll JH5111LLAI10JIS I~IJIJCOn.'JlE?.SI (6> 

·RI - ki:SELLER IIISTI,LlTJOilS IHIIIiCDMfUIE.~SI <~O> 

HISH • HOIIEYVrll IIIOIIolL.\1101/S SEF'V!CE )'f HSD 
li\I~ICO~F'UIE~Sl <m 

UISTil • HOIIEYVELll1131AlLATWiiS SER'!ICE BY IHJ~~ ~ARIY 
tiAINIAI~m (M! m <:!S) 

Rl5H • RiSEllER liiSnlLAIIOIIS m:'.'!CE ~y HSD 
CKJMICOHI'UTE~SI <,6/ 

RISTH - R[S(lll~ lH311.ltATIOI:S OER\'!CE H THIR~ N,OJT 
MIHI~IUEf..S lMijJC fH¡;,IIClo\L >UBST!:JEH 2,1 
W:Vitl: m'EI.l.IE <~O> 

tRIHl A,F'Ji,t ,MOl, B,HSil>Sf"M, AEl,SWHrstfM 115 
A • ASSETS !Dt\llo.~Sl <61> 
AA • ~EO\JI~'ED ASSHS (00\.LA~Sl <B!> 
l ··LAB!l! !Fi:RSO~Sl <ó5> 
KBT • 1\UlTIPliU FO~ OVERTIKE ID!hfNSiüNlESSl <83> 
8 • BAC~LC[i <SER'iiCE CALlSI G~> 
HSO • IIONEYW(Ll Stf.VICE OUALITY (~01 <B6> 
SI'H • S<RVICE P~Ofll MRGIN IFE,CENJ) <~~) 

IIEl • A\UAGE EmmlltE ~f l~~CR (KONTHS/~(~501!1 3,J 
tER'J!tE PrRFO,~.t.HCE (]]) 

sml - SH.VICE f..tVE~~ fn MOI!IH ([10lW:Sl <n> 
SCl'll • SI:RVICE CCST fER ~.OHJH !!OXLAASI (l~> 



trll.'ffi'EU. CliSTWER S<:IIIJICE DIViSlill! r,), SAT, ~.AY !5 ¡?a? I.!J 

l'ltiHT Hl •RI<NIS!I,RlSHoH!Sl~o R!STHoAPo~RoPo mm ! ¡6 
111 - HIMli/UL IHSTALUT!CHS !HIH!C~~HllO$) <!) 
11 - RESEl.UR INSTI<lLT!:•IS !~!HICG:fUIEEI <:'0) 
1115!1 - IIDilETiiELl INSlAltATIQ/fO SHV!C<: 11 HSD 

CHIHICOUI'OTO:Sl <29> 
RISH - RI:SELLER IUSIIJ.Hll(IRS SEk\llrE ~y NS~ 

l~lWICOI'iUTE~SI CJ6) 

HISTII - HOJlEYUELLINSTAIHTIOI/S SERVIC[ FY TNI~~ PmY 
IIAIHTAliiE~S IM!Nll: <3Sl 

RISTn - Rl:SELLER IHST~LLAT!OIIS SERVICE ~y THI~D PF.F;TY 
JIAINTA!NERS IHIU!C F!N;iiC!Al Summ~ 2,1 
SERVICE Rl:VENUE <~G> 

AP - ACCUr.t.UT€D P~OflT IDOI.LAASI <10?~ 

AA - ActUHLUIED RE\'!:~UE: !DOLL!I~SI (1!0) 
1' - l'ltOFIT rER HOUTH IPERCEI/Tl ~.O DYHAtfO 

DEFINITIOHS <111> 
TIIWII - TOTAL MRKET ~F HOIIEYUELL HllllW~.f'UTERS 

!HlH!COI\f"UTE~SI 1.2 RESELLEf: S¡¡t_ES ~19> 

DPT IXI•~/PLU•SO/P J17 
RIJH FASE -ua 



rAm: 20 HON[W(ll CUSTO~ER SER~lCE PJVISIOH SMr MY l51Y~2 so @_" 
liST Df VARJA~lES .. 

"""' '"""' IU!Nlll(!ll .. 
• l .. ASSETS !WI.LARSI (61) 

' 61.1 
APR : • .. ~SSH DEPlniO~ RAJE <DOUARS/~O:!IHI <64) 

"' • 7J AVERAGE EXP<RJE:I:CE Of" LA!<@ (~il!HHS/PrilSG/11 J,J 
SER\1![{ PD:FO,~.\~CE <m 

"' • " ASSEJ ltM::SlllóNT RAJE CJ'IOI.lAAS/Xi).~JHl <m 

~· e . ¿M Ullll!IHSI AIJEAAOE llfE Of ASSETS J.~ LH!.oí! SECTI)R 
{64) 

~1 e 18.2 CHDNTHSI AVi:RAGE L!FE OF Xllm0l~1JTER 
IHS!AllAllOIIS <18> 

~~ e ~.1 (MONTHSI AVERACE LlfE Of LAtOR <6B> 

'""" • 1~ ASSETS HEHlED P[R 5R!i CDOI.URS-X~NIHISERVICE 
tAI.Ll <106> 

""'" e f6.1 (ASSETS-IIIl.'IHI/SE~VICE Clii.LSI ASSHS KU!EP fll.~ 
SRI!II {9.!) 

~ l "' liCCtll!!lAJEO PRtfiT IWI.LAASI <109> 

' 109 ,¡ 

"' l 110 ACCUHlllATED REVENUE CliotLAP.SI (UO) 

' 110.1 
ASIIII • .. A\IERAGE SEllVI!:E REili!IWIENl FOR ~INIS (Co\l.LS/ 

111l/THI <m 
ASRIIII • " AVERA6f 5ERVICE óEUUlREHEh1 fCR HG/1-K!HIS !CAllS/ 

l\0/fTHI <?1) 
ATA! e 62 ,¡ UIO!IlHSJ ~~ER~~E T!HE TD AOIJI~E ASSEI <62> 
ATCS~ e ~.1 !HDNTHSI A\lfF,.AU~ mE 10 CHt1N'E SWJ!CE COH!RI.CI 

(JO> 
Allll e U,l (HCIITl!SJ AVER~UE mE TC Hlr.E lABCR <m 

·~· • .. A\lfRAGE WAGE PER troHIH (!O.LAO:S/l\I,JHIHI <70 • l ~ IAOJ.OG !SEF:VltE CAU.SI {15) 

' ~.1 

ra • .. CAI'AC!ll ISERVJCE mtsn.DHIHI <Hn 

"'' • ~ COST OF ASSETS PER ~OHTH H•Oll~.RSl ~53> 

"' l n CUnlllATIVE EXPERJEHCE Of LA!'~ (110/HHSI <n> 

" n.1 
CIS • .. !VIHEI!S!ONLESSI cum.'\ER INlTTAJED SER\IICt <~8> .,. • " CCSI 01' LAWit fE.R r.';SIH ll'llll~f:SI {50) 

"" • 11 COIIPI:lii(IRS SEF:'JICE PRICE !OOLWSmlliiHl <11) 

eSfPK • ~ COST llr SPH~ ftR ~~I:TH !trCI.HW <52) 
CSII'fn • " COST Of SPARES SOL~ ID TH!R~ fAkir ~.AIHIAIHERS 

PER noHTH !DfllUR <m 

" • IOi DESI~ED ASSETS (~OLli.RSI 4,0 SUff'LEIIDITARY 
[lli.IJIHONS <108> 

OM • 10> DESIRE~ ASSElS m MJHIS !DOLHRSI <105) ... • .. BASIRED mm fúll 00~-~tm !OCU:.RSJ {~6> .. • 71 DES!r.ED MCKLCG (SEI:VlCE Cl.!.tSl <m 
orun IHIU ORtER ~\'ERAGI:tG ~ACFIJ ., • ~ DEP~EflAl!Cl! (001.LAR'l/,1C.~Tal ~.3 SERYICE PF.OFII 

llll~'li!H <~O .. ~ • 2T Dl5tOUNT HO/iEMlL SE~VIC~ f·RJCE WOLLA~SIXOHIHI 
Ql) • • 

k • IOT DES!RfD I.JOOft !PERSOIJSI <101> 

"' • 102 tESif.E~ lAWR Hlll HIHIS !rE.;SU~SI <!Ol'> 



PAGr 21 HON[YVELL CUSIOKER SE~ICE DIV!S!CH SAJo.I\AY 1~ 1!82 @ 
·~ • .. DES1RED LA9Cll FOR 1.'0~-~IHIS (f'E!i'SO~Sl <m ... e V.l DISCOWU J11CIH!l POUCY 10 F.ESEUER IFfiACI!lllll 

01) 
DT e 112 SOI.UTIOH TillE IHT(RW:l <HZ> 
>mi • • (MOIIJHSlDOO&I.!NG Tll'l: fOR HOII[YIJUl 

1N5Jr.LLATIOIIS 'a> 
DTRI • n DOUFI.Hiij TmE FOf: RESELLER HISIALLAIIO~S 

UIOIIJHSl <n> 
a • ~ EO\IIVALEI!T lA~Oió: IPE~SO~SI <8:!) 
D • ~ IDltiEHSJW!I.ESSJ EI!UIP~f~l ~ElloW!l!TY <~0) 

F~ • " flHA!!C!Al C!lHSIRAlHT OH mm ID!~ENS!OIUSSJ 
C9) 

Fil. • .. FIIWICJAI. COH'lTRAIHI OH LAOOR mMENSIOMUSSl 
<60) 

~ e n.1 (I\Oifll!S) FllRECAST f'EíllOD <93> 

"'" • 101 FORECASJ FOF. SRII ISE~VICE C~LLS/~.QH!Hl <10!> 

""' •• " fORECASl OF SRH~ ($[1:'/IC[ CALLS/t,CHTHJ '.93> 

"" • 17 HIM:TIIELL JlO'LEllll'l Rli!E IHIHICDtiFUHlSII«<NTHJ 
<m 

Hl L • IIOIIETVUL IHS!Id.LATIONS (M!HJCOtiFUTERSl m 

• • •• 
HICSCR R lO HOHEYWELL IHSIId.lATimiS CHANGE OF SERVICE 

CO!ITRI.CT RATE lMH!CO~ (J)} 

HISR L " HCNEYWELL INSI!\l.LAm~s SE~VlCE U HS~ 

• ~.! l~INICOIIF1JirRSl <19> 
HISII.l! • JI HONEY'o'Ell IHSI~LLAIWNS StR'IlCE BY HSD LEAVlNG 

RATE IXIH!to~i\IIE <m 
HISTLR • Jl IIONEY\IEll IIISl~llTIOIIS SERVICE n THIR!I PAATY 

IIAIHTAJHERS U~Vl~ <:o;> 
Hl5T~ L " HONEYWElli~SIALUITTO!IS óERVICE ~~ THm fARTr 

• 35.1 IIIIIHJAIHERS IMIH!C m> 
HSP • lO ~CIIEYW[Ll SERV!CE PRICE II•OllARS/XOIITHI <10> 

"' • N lllllffi'EU SE>."V!CE OIJAlJIY (Stll ¡g,¡) 

HSR R , IIOHET~ELL 5~\ES RAl( l~lNJCOI\PUlEPSI~ONTHl Q} 

IF"" e 100.2 ISG:YltE CALLS /1\DHIHI !HIT!I.I. TF:EtiD FO!t SRII 
(100) 

IF ... e n.2 ISEII'IICE CALLS m K~HlHI IHIIIAI. TREliD fOR S~ 
<n> 

L L " LABWI lPER'SOHSl <ID 
H 65.1 

"' R .. LABOR Al!RIIIOII ~m !PERSOIISI~l'IITHl (68> 

"' • 70 LABOR COF.RECIIOH FOR lAIOR tnomtMO!HHI <70> 
UHGTH e 112 l[llGTH Df SlKlUTI0.1 <1!2> 

"' R .. LA~OR Hl.I'E ~ATE (f'[PSO.~l/KONIHI <66> 
Ll"' • ll L!llro TUl! ASSEI DEf'\.ElltH RAlE IN.'Ll.AAS/KO!Hl!l 

(!J> 

LlLM • ., LDIIG TERK LABWI AmlllOil RATE lmOIIS/I«<NTHI 

"" LIDT • .. LDIIG TUK OVE.Rm.E lfEf'SO~SI <.!?> 
LUIIL • " lAWR UTilJlmO:I ISEI\VICE Cm;!l'ERSONI (71) 

"'" • " IIU..IJPLIER fDR m. tm:~:Wiii.ESSl <791 
M! lOGICiil.. MX!hU~ FIJNCT!ON 
II[M • 80 lillTm.JrR FCR ~sm EffECJ or mwm 

IDII1El!S!ONLESSI ~80! ... • 12 1\Ulllft.IER F~R H<II:W.'fll Sf'ECIIU. o1fft.ICmllllS 
IDII!ENSIOI«.I:SSl <m 



"AGE 22 HOl<r_YVru. CUSTO/It:R SU-VICE ~lVIS!CU 5.\Tt IL\Y !S 1932 ri) 
~~· • • HLILTlPI.JER FO~ Hl!llEYWEll SERVJCE PRICE 

!DI!rnEIIS!OIILES31 <9) 
lt.UHL • 103 HIHI LA~~ UIIWAIION ISW!ltE C~LLS/F'ERSONI 

<103) .... • 32 MULT!ft!ER FIIR MO','l/10 AIIAY f~Qrt HSD 
!DlKE~Sirn!LESSI (32) 

MJV • lO< IDl~.EHS!OIIUSSI M\l.l!P~W: FCR JiAH IH Tllt V/Ji 
F'F:D!iRNI <104> 

MII<SD • ~ KULTIPL![R FOR HOV!kG TOUN<DS HSD 
IDIIIDISJOUUSSI <!~) 

'" • " Met.Tif"l!ER FOR O'IE~Wí ID!IIti/SIOrllESSI <SJ> ..., • s• I'IJI.Tif'I..!El\ FO~ f'lF;CEiiiED OC-IImti.L ~WJICE 
lll!ALIH !DIJ1üiSIOIII.fS <lO 

"" • " IIUI.Tift!ER FO~ Ft>ELLER S.'F.mE f~JCE 
!DIWISIDIILESSI <m .,. • " HORML CAI'ACITY ISERVICE C~LLS/~O!fTHI <B7> 

H<! • .. UOH-~INI I~SIIlllATIC1iS I!IIST!\I.l!.T!O!i>l ~~3:• 
IIHl.UlL • " HOH-Mllll Lilt:OP. UllllZA!WII ISER'IlCE C~LLS/ 

PI::RSCHI <m 
01 • 85 0\IERTIKE ltHSOIISI <85> 
p • 111 tROFIT PfR Müii!H IPERCEIHI S,O DYIIAMO 

~EfiK!TIQHS (IJJ) 
f[~ ' 21.1 POLICY ID WCIJIJI\IIGE f.l:OELLER ~~OUTH IH~TICIU 

(2J> 

"" • !S f'ERCEIVI:~ flO:li:TVEl.L SWJ!CE QU~LITY (ffACIIOm 
<!S> 

~!PER ' 112 M.O! PERlO~ <112> 

''"~ • • fR!CE OF h1li!-H!Hl INSTALLAIIOIIS SHVICE~ ~~ 
~EMU U-l.LI.RSI 2.2 snmt cm <m 

I'RIPER ' 112 fRIHT PWOi• <m> 

~·· • .. PRICE OF SW.tS PER MOIITH fU IHSIALLAIJ[L~ 
(00.lldt5) (46) .. • B1 REIIUIREP ~SSElS (~OLLAASI <m 

'" R " ~ESELLER l•EPL(!Jml RAIE l~lH!COHFUTHS/MmHHl 
J,J mmE ~.A~f:ET CB) 

Rl l " RESElltR HISIALLIIOHS (m!COKF'UIERSl <~O} 

• 20.1 
RlCSCR • 37 RESE\.l[R lHSTALLATlOHS C~AHGE OF" SEI:'J!CE 

COUHACT Rm !~IHICO.~? 07> 
Rl~ l ~ RESELLER lHSHli.HllOIIS ~ERVICE BY ~SD 

N Jó.J IMIHIWIIIUIE~SI <U) 
RISIU • " liSELLU lh'STAllAIIDHS Sl:f.vt~E BT f!SD LEA'J!!IG 

RATE IMI~ICR"P\J!ER •.JB> 
RISTU • " RESEl.tER JHSTAlLAl!OIIS SEF.YICE BT lHIRD PAATY 

IIAIMTAJII(kS LEA\!!~ ()9) 
~lSTK l .. RESUlER !~Sl/.ll~TIOI!S m':'i!CE ~~ THIRD PARll 

' 40,1 MINim'HS !M!NIC Wlllit!AL SUmS1012.t 
SERVICE REV<:I:t/E <40) ._ • " WIUIRED LAfOf. IPERSO~SI <H> 

~· • " ~ESltLER óE~VICf F~lCO ·l~CllA~S /,/IGNIHI (24) 

·~ R 21 RE5ELLOR 5;LES RAIE !~IHICOI1.f"UIER~tMONIHI <~!' 

" • ll HOJrm(Lt SPtCiiiL APfl!CAllO~S !f~ACTIOHI {13> 

~~" • .. SERVICE tOS! f'ER ~üii!H !l'~lW'SI C4?> 
SDIHI ' 8.1 SIEt TEST fOR PlH! lfRACIIOUI ~8) 
SDTR 1 e 22. 1 STEP TEST FOR PIRI lfRACm~l m~ 

""'" FIRST QI,:[.{R A'IEf.~GIHü MCt:O 



PAst 23 rowvEI.L CUSTCIIER Sf::¡ym DIV!$Hlll SAl, ,'\AY !5 17~ @), 

~· • " SERVICE P~Ofll MF;1;1H IPERtfiiU <~~) 

~M • " SHVICE PF:N"!l M~f..m.RMIO IDlliEIIS!OHlfSSl <59> 

" '"' • ,.., • " SER\IICE P~CFll KAAGIN TAAGET IPE~CENII <~b) .. • u SEf;VlCE F'tt!CY fTO PlmtEil lfRioCTI~~l <:6> 
SI<HI. • .. SERVICE mEtruE faR HOIIffi'Etl ·JMSTAtlATIOIIS 

S[BYICED EY IIOIIEYUEL <m .. • " SERV!CE FUUIREHEHT fOR ~!MIS ISUY!C<: Ci\tlSI 
I\0/II~J <'17> ... • ~- SUVICE ~ll'JlP.H!Jll fC~ l:m!-KIHIS tsti\VIU Clil.l$1 
tlOIITHl (89) 

"'""" • " SUVICE REI'EtM: rOR HtiH-miS SER\IItED ~y ll{lllEY, 
IDm.l~RSl W> 

SRPM ,. 42 SER\IJCE PJI'EIIUE PfR MONTH I~OLLA~Sl <m 
SRRISH • " SUYitE fE\'E,_Uf fOR RESELLER !HSI~li.JITIC.~S 

SU:VlttD ~y Hll/!E\11EU (U) 

·~ • " SERVICE 1.!\'EiftlE [1\.!E TO OWES !i'OI.tAASl <45) 

STCIS ' 98.1 STEP TEST FOR CIS lfRIICTIDIIJ (9e> 
STER ' ~-1 STEP TEST FOR E~ lfr•l"tl!OIIl \!01 

~-- ' 10' 1 STEP TEST FOR H!:P ¡mCtlDHl ~10> 

STIIIIIV ' 104.1 !F~TlOHl SltP IESJ FOR ~~ IH T!( VAII PROGRM 
<100 

swnsa ' 18. 1 STEP TEST fOR TPMSQ. lfR~IIO~l ~18> 
SISI'It ' ~6.1 STE? TEST FOR Sf'R (ff.i,CTJOW <2!) 
SIIMEL • " SWITCH FO~ ~lll!PLIER FOF: AEL I~JMf~S!ONLESSl ,, 
TA!ILE TULE FUHCTIO/I 
TASR.'ill ' 9\.1 !IICIITHSl Tl~t TO AVERM'E S~~M (91) 

TCSPHT • " IMOHTHSl TIME 10 CHIJiGE Sf~T <S?> 
TETRii~ ' 92' 1 I~OIIlHSl Tl~E TO [SlMLI'H l'EIID FDR SF.Ii~ ~1'2> 

TETSRn ' 100.1 IMOHTHSl mr Ta SETAPLISH JRE~~ FOR OF.~ q~G) 

"~ T 59' 1 !ArcE FOR fU <~9~ 

"~ T 60.1 TMU FOR fC\. J,j ASSH SECJIJ: (60> 

'"" T 106.1 U!ILE FOR Al!SRM <!06) 
IHAEU 1 JS,1 TA~LEII fOR Mtl <18) 
TM\U T 78.2 TA~lm FOR rtm {7S> 

m• T SQ.! JABLE FOR rtE~S <SO> , .. • 19 JOllil. M~U Of K(llllYWEll H!H!CG~J1Jn:RS 
lfllliJC!lhPUJEP.Sl l.~ '!~LU:> ;r.t.ES <1?~ 

'""" T 12.1 TABI.E fCR HOIIET~Rl ~PEClo\l AfftlC"llO'lS <12> 
11111SP T '.1 JAtll fDR HUlllfL!E~ FOR HOIImrLL !:!:f.VICE fR!CE ,,. 
T~· T IOJ, 1 MFLE FOR HlUill <!OJ> 

""" T 32. 1 JAkE fCR ~aTlf'L!E~ fOR ~IP.Il~G AOAT.Cf H~D <32) 
TMIV ' ·1Q4,2 !flllllTH'.il Tl~E f(f( STEP IE~IR FOR Mil IH IHE VA~ 

P$06RM <10.) 
TMOO T ~-1 IA~tE FO~ ~UL T!Fll~R FOR ~OVIHG !OVMDS HSD 04) 
T~l T SJ, 1 tA!llE FOR IIOT <SJ; 
1""" T 'lM JAII!.E FCR ~.ll.Tl'f'LliR fOR PERC[l\0 HQ"fmtl 

SE~Yite: illlo\llTY <!O .. ~ 1 23. l mtE f~~ ~llt.IJftlER FOR RESHLrR SE~mr PRICE 
<2J) 

TN~l T es. 1 TAlti.E rO~ ~OH ~111! !KSlAlLATICI.'S <83,) 
!P .. ' 15' 1 lMHTHSl mfTD ftFtm•E HOI:EJV[ll SEF.'J!CE 

0\JALJTT (1~) .,. ' 18 tlnRD fAAIT rA!HTMlltft Sfii11!CE IIWLIJY !SOl <111> 
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TREHD. TRD!D IIIICRO 
~~~ • TOO TRIO'll fOR SRH IC~LLS/1\lJMTHl <lOO> 

'""" • ~ JREH~ fCFI $Íi!l~ llAllSIIIDIITHl m> 

'~ 1 n. 1 TAFL< fOil HOIIW'Ell ~ffWL ~rFtJWIO~IS <J:J> 

""" e· ~.¡ l~!l.'ITHOJ llr.!: IC S~:OOIH ~~.¡¡ <&J> 
JSLAR e ,1,\ H\0/IIHSJ mE TU ~~OOTH LAA (67} 

JSMEL e 19.1 m.E 10 TURII OH S~MAEL IM!ITHSI 179) 
TSCJ e 69 ,¡ (~C~IIfSl TIMO ID S:IOOTH ~'.'óf:l!liE <19> 

'""' e 99 ,¡ IH~){lHSJ Tl~ 10 ;~i)'JTH 51.11 <?-?> 
TSTCIS e 98.2 IH(li,1JlSl 'm(ref: SI(? TEST fiJR t!S ·:?8) 
JSTU! e 90.2 ltAllllllSl IU:E f~ mr lES! fO~ tR \9?> ..... • " 1/t:I~ITEtl AVEiiAGE HSELLEP. OE~VJCE f~JCE I~OLL~S/ 

HOHTHl <2~> 

·~ A " IIEJGHIED SERVICE ~UI.I.ITY lfRACT!CHl <U> 

' 
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5TIOO. WW:-USED • 

• ADR ·. 
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Hlol16 
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, -o HARKET SUBSYSTEM 

1.1 HONEYWELL SALES 

L HI.K:H!.J+DT*(HSR.JK-HDR.JK) 
~,~ HI=1500 

HSR.KL=HI.K1MHSA.K 1 MHSP.K 1MPHSQ.K/DTHI.K 
a tTHI.K=120 1(1-STEP(SDTHI,D)) 
C SDTHI:O 
A MHSP.K=TABLE(TMHSP,HSP.K/CSP.K,0,1.5,.25) 
T -1MHSP=3,2,1.5,1.1,1,.9,D 
A -HSP.K:CSP.K+STEP(STHSP,12) 
C STHSP:O 
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' ' T 

1:SP. K=700 
ltHSA.K=TABLE (TMHSA, SA .K, O, 1. 5, . 25) 
THHSA:. 1/. 3/.5/. 7511/1.1511.25 
:lA, K:T ABLE (TSA·, TIME. K, O, 120, 50) 
TSA:1/1/1 

A liPHSQ, K=T ABLE (THPHSQ, PHSQ. K ,·O, 1. 25,. 25) 
T TMPHSQ:.25,.25,.4,,8,1,1.2 
A ?HSQ.K=DELAY3(WSQ.K,TPHSQ) 
e TPHSQ: 12• 
A liSQ. K: ( ( RISH, K+H ISH. K) 1 (HSQ. Kl+ (TPHSQ."K) 1 (HISTH. K+RISTH, !0) ITHt!H. K 
R iiDR.KL:!II.K/ALI 
A TPHSQ.K=1+STEP(STPHSQ,211) 
e 3TPHSQ:O . 
e .~LI:120 
A TMHM.K:HI.K+RI.K 
NOE 
NOT:~ 
NOTF. 

1.2 RESELLER SALES 

L RI.K:RI.J+DT 1 (RSR.JK-RDR.JK) 
N lll=150 
R HSR. KL=RI. K*HRSP. K1 HPHSQ. K*PERG/DTRI. K 
e l'ERG: 1 
A LJTRI.K=120 1 (1-STEP(SDTRI,O)) 
C ;;DTRI:O -
A 1tRSP, K=TABLE (TMilSP, WARSP. K/CSP. K, O, 1. 5,. 25) 
T j'MRSP:3,2,1,5,1.1,1,.9,0 
A· HSP.K=CSP.K 
A \1 ARSP, K: (DHSP. K*SPR. Kl +( (1-SPR, K) *RSP, K) 

f>PR.K:STEP(STSPR,48) 
" STSPR:O 
A DHSP.K:HSP.K 1 (1-DPPRl 
e DPPR:O 
R RDR.KL:RI.K/ALI 
NOTE 
NOTE 
NOTE 

1.3 SERVIeE HARKET 

L HISH. K =H I SH. J +DT' {HSR; JK- (HISH, J 1 ALI) )-DT*HICSC R. JK 
N' IIISH=H I 
R !U e SCR. KL= ( H ISHLR , K-H ISTLR. K) 1 ATCSe 
e lt.TeSe:12 
A t!ISHLR, K:H ISH. K1 MMAHSD. K 
A MMAHSD.K:TABLE(TMHAHS,PHSQ,K, .5, 1.5, .25) 
T 1'MHAHS.K=.5,.25,0,0,0 

·A IIISTLR.K:HISTM.K 1 MMTHSD.K 
A ~HTHSO.K:TABLE(TMHTHS,PHSQ.K,.5, 1.5,.25) 
T TMMTHS:O,O,O, .25, .5 
L HISTM.K=HISTM.J+DT*(HICSCR.JK-HISTM.J/ALI) 
N HISTM:O 
L RISt! ,K:RISH .J+DP ( RSR. JK 1 SPR. J-(RISH. J/ALI l-RICSCR. JK) 
H RISH:RPSPR 
R U ese R. KL: ( R ISHLR , K-R ISTLR. K) 1 A TeSC 
A ffiSH!.R.K:RISH.R*MHAHSO,K 

f:ISTLR. K:R ISTH. K*MMTKSD. K 

' 

F!ISnJ. K:R ISTM, J +DT" ( RSR. JK*( 1-SPR. J )- (R ISTH. JI ALI )+R ICSCR. JK) 
N RISTH:RI*( 1-SPR) 
NOTE 
NOTE 11111111 *1 *****••••••••••••••••••••••••••••••••••••••••'***'*'•*• 
!lOTE 
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II'OTE 
~""'E ' . 
'10 fE 
'lOTE 
,~OTE 

2.0,0 SERVICE SUBSYSTEM 

2.1.0 FINANCIAL SECTOR 

2.1.1 SERVICE REVENUE 

A Sl:PM. K:S R R ISH. K+S RHISH. K+S RS P; K+S RNMSH, K 
~ SIIRISH.K:DHSP.K*RISH.K 
.\ SfiHISH. K:HSP, K*HISH. K 
A S~SP.K:(HISTM.K+RISTM.K)*PSPPM.K 
\ P~;PPH.K:100 
\ Sf:NMSH.K:NMI.K•PNMISH.K 
A P~'MISH.K:1~00 
'lOTE 
lOTE 
,lOTE 

2.1.2 SERVICE COST 

A SCPH.K:CLPM.K+CSTMPM.K+CAPM.K+DEP.K 
1 Cl.PM. K:L. K* AWPM. K+MAX(O, OT. K) *1. 5*AWPM, K 
.\ C!;THPM. K: (H ISTM. K+RISTM, Kl *CSPPM. K 
A C!;PPM. K=25 
\ Ct.PM.K:ADR.K 
1 OEP.K:22SOE3 
NOTE 
'lOTE 
lOTE . 

2.1.3 SERVICE PROFIT MARGIN 

ft S~M.K:(SRPM.K-SCPM.K}/SRPM.K 
,fMT, K=MAX(O. 1, DELA Y3(SPM. K, TCSPMT. K}} 
_"CSPHT.K:36 

•• 

' 
SPMR, K:SPH. K/SPIH. K 
SFMR:1 
FC A. K:TABLE (TFCA, SPMR. K, O. 5, 1. 5, O. 25} 
TFCA:0.75,0.85,1,1.05,1.1 

A FCL.K:TABLE(TFCL,SPMR.K,0.5,1.5,0.25} 
"' TFCL:0,75,0.85,1,1.05,1.1 
lOTE 

ríOTE 
NOTE 
lOTE 

.;on 

2.2.0 SERVICE SECTOR 

2. 2. 1 ASSETS 

L A.K:A.J+DT*(AIR.JK-ADR.JK} 
A:142.5E6 
AIR.KL:(((DA,K-A.K)/ATAI)+LTAOR.K) 1 FCA.K 

C ATAh6 
• LTADR.K:S~\OOTH(ADR.K,TSADR) 

TSADR:12 
n ADR.KL:A.K/ALA 
C' ALA:60 

OTE 
.. OTE 
NOTE 

2.2.2 LABOR 

'·• K:L. J+DT• (LHR. JK-LAR, JK) 
-=3792.2 

R LHR.KL:(((DL.K-L.K+LTOT.K+LCB.K)/ATHL)+LTLAR.K) 1FCL.K 
" ATHL:6 

' R 

LT LAR, K :SM OOTH (LAR, K, TSLAR) 
TSLAR:12 
LAR.KL:L.K/ALL 
ALL:60 

SAT, HAY 15 19~ 
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HONErñELL CUSTOHER SERVICE 

~ L"rOT.K:SMOOTH(OT.K,TSOT) 
; TSOT:3 

' ' 
.GB. K:SMOOTH( (DB. K-B. K) /LUTIL. K, 3) 
OS.K:NCAP.K 
CEL.K:CEL.J+DT 1 (L.J-AEL.K1LAR.JK) 

N CEL:227532 
~ AEL.K:CEL.K/L.K 
\ AWPM. K:2000 
!lOTE 
NOTE 
WTE 

2.2.3 SERVICE PERfORMANCE 

~ B.K:B.J+DT•(SRNM.K+SRM.K-CAP.K) 
N 8:111000 
A RL.K=(B.K/LUTIL.K) 

DI VIS ION 
@ 

~ L'JTIL. K: ( ( MLUTIL, K*DLM. K)+ (NMLUTL. K1 DLNM, K)) /DL, K 

SAT, MAY 15 19. 

ooooo6; 
000('1AC,:' 
ooc 
ooo .... _,\ 
000007' 
000007' 
ooooo-¡; 
000007:' 
000007: 
OOOOOL 
000007:· 
000007: 
000007: 

A HAEL. K=TABLE (TMAEL 1, AEL. K, O, 96, 12) •SWMAEL. K+TABLE(TMAEL2, AEL. K, 0 0 96, 

OOOOOE 
000007•." 
000007" 
000007", l 12)1(1-SWMAEL.K) 

T T.'!AEL1:.5,.8,1,1.05,1,08,1.1,1.1,1.1,1.1 
T TMAEL2=. 5, 1, 1. 05, 1. 08, 1. 1, 1, 1, 1, 1, 1. 1, 1. 1 
A S~MAEL.K=1-STEP(1,TSMAEL) 
C TSMAEL=l 000 
A MEAS,K:TABLE(TMEAS,A,K/RA.K,0,2,0.25) 
T TMEAS:0,0.2,0.5,0.9,1,1,1;1,1 
A RA.K=SRNM.K*ANSRNM+SRM.K*ANSRM.K 
A EL.K:L.K*MOT.K 
A MOT.K:TABLE(TMOT,RL.K/L,K,0,1.25,0,25) 

TMOT:0,.25,.5,.75,1,1:25 
:AP.K=EL.K*LUTIL.K 

A OT.K:EL.K-L.K 
A HSQ.K:NCAP,K/B.K 
A NCAP,K:L.K1LUTIL,K 
NOTE 
NOTE 
NOTE 
NOTE 
NOTE 

2.2.q SERVIeE REQUIREMENTS 

2.2.q.1 NON-MINI INSTALLATIONS 

A NMI. K:TABLE (Ttm I, TIME, K, O, 120, 120) 
T TNMI:12500, 12500 
A SRNM.K:Nt1I.K/ER.K 
A ER.K:1+STEP(STER,TSTER) 
e STER:O 
e TSTER:6 
A ~SRIIM.K:SMOOTH(SRNM.K, TASRNM} 
e TASRNM:12 
A TRSRNM. K =TRENO (SR NM .'K, T ASRNM, TETR NM, ITSR NH) 
e l'ETRNM = 18 
e ITSR/lM:O 
A f SRNM. K:ASRNM. K+fP 1 TRSRUM. K 
e FP"6 
A DLNM.K~FSRNM.K/NHLUTL.K 
1 t;MLUTL,K,.3.5*MAEL.K 0 MEAS.K 

IiANM. K :F S RNM, r. • ANSR ti M 
e ~.NSRNM=9E3 
NOTE 
NOH. 
NOTE 

z.z.q.z MINI INSTALLATIONS 

A SRH.K:(HISI!.K+RISH.K)/CIS.K 
A • eiS.K=l+STEP(STCIS, TSTCIS) 
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'AGf: 5 HO/IEYWELL eUSTOMER SERVIeE OIVISION SAT, HAY 15 19~ 

r: ~TeiS:O '9> 
TSTCIS=:6 1.V 

" ASRM. K:SMOOTH (SRM. K, TSSRM) 
( TSSRM:12 

TRSRM.K:TREND(SRM.K,TSSRM,TETSRM,ITSRM) 
TETSRM:18 • 

e JTSRM:O 
, FSRH.K:ASRH.K+TRSRM.K 1 FP 
\ DLM.K:FSRM.K/MLUTIL.K 

A ~:LUTIL. K=TABLE (TMLUT, ( RISH. K+H!SH. K), 1. SE], 21. 5E3, SEJ) 1 MMIV, K1 

. ~ MAEL.K*HEAS.K 
1 1MLUT:2,5,q,0,6.5,9,10 

·-,:. I'.HIV. K: 1 ... STE P(STMMIV, TMHIV) 
e nMHIV:O. 

1M11IV:6 
.\ DAM.K:FSRH.K*ANSRH.K 
A ANSRM .K:T AB!.E (TLANM, ( RISH. K+H ISH. K) , 1. 5[3, 21. 5E3, 5E3) 

1' 1LANH:20E3, 1 ~E3, 7. 5E3, ~. OE3,2. 5E3 
1 LL,K:DLM.K+DLNM.K 
A DA.K=DAM.K+DANM.K 
'iOTE. 
fOTEIItllffllllllllllllllllltlllttlllltttlltltltlllllfttlllllltltllll 

-dOTE 
NOTE 3.0 SUPPLEMENTARY EOUATIONS 
10TE 

AP.K=AP.J ... OT*P.J 
N AP"O 

\R.K:AR.J ... OT*SRPM.J 
<R:O 

A P.K:SRPH.K*SPM.K 
NOTE 
NOTE 111111111111111111 *1111111111111111111111111111111111111111111111 

NOTE 
NOTE 4. O CONTROL CAROS 
NOTE 
SPEe DT =0. 25/LENGTH :2 4'/PL T PER :0/PRT PE R.,.3 
PLOT A:A, RA,Q{ 150E6, 350E6 )/L:L (5E3, 10E3) /HOT:O(O. 75, 1. 25) /B:B(O, SOE]l 1 
x· HSO:Q(O. 825, 1, 025)/SPH:P (0. 2, O. 6 )/AEL=E { 40, 80 )/SRPM:R, SCPH= 
X C(10E6,70E6) 
PLOT NM I :I/, HI =H, RI :R, HISf!:l, H!sn1~2, RISH=3, RISTM~q (0, 4DE3) 
PRINT A,RA,L,MOT,B,HSQ,SPM,AEL,SRPM,SCPM 
PRINT fll, R!, HISH, RISH, HISTM, RISTM, AP, AR, P, TMHf1 
OPT TXI=ll/PLW:50/P 
RVN :JASE 
NOTE 
NDTE•••* 1*1*••••••••••i•••••••••••••••••••••••••••••••••••••••••••••• 
NOTE 5.0 RERUN STATEMENTS 
NOTE . 
NOTE 1 TEST DI: NON-HIIII GROWTH -HONEY'.;[LL eSO 
CP LENGTH:120/ITSRU:-t,102.5 
T TNMI=12500,25000 
Rl'" TESTD1 t TESU2: Mltii GRCMTH -HONEniELL CSO 
C DTHI:O, 75/SDTRI~O. 85/I.TSl\\l(í'pO 
R~.o, TESH2 1 TEST/13: GRO'.-ITH OF MINIS ANO NON-
NOTE IHNIS 
TP T!-1~1 1:::12500, 25000/TT5P.!-li"\" \O;¡,.; 
RUN TESTI/3 1 TESUQ: GRO'HH PLUS THIRD PAR Ti' SQ 
NOTE : 75J 
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0000121 



':'AGE 6 

( JTPMSQ:-0.25 
IIUN TESTIQ 
lOTE 
,;p STSPR:O. 75 
RUN lEST/15 
lOTE: 
;p S1MMIV:2 
RUtl 1ESTI6 
'lOTE 
;p DHR:0.15 
ti UN 1 EST#7 

\ 

HONEYWELL 

• 

CUSTOMER SERVICE DIVISIO!l 

@ 
• TESTI5: GROWTH & SERVICE 

FOR RESELLER 751 

SAT, i1AY 15 19~ 

POLICY 

• TEST~6: GROWTH, 
VAN PROGRA;1 

SPR:751, & MAN-IU-

000, 
000012:· 
000012,' 
000012: 
000012 
000012· 
000012· 
0000121. 
0000 12'· 
0000121, 
000012~· 

• TESTI7: GRO'.HH, SPR:75~, 
VAN, & OISC. PRICE 151 

HAN-IN-
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DIVISION DE EDUCAC/ON CONTINUA 

D1NAM1CA DE S1STE~AS IFO'-RESTERJ 

EXPER 1 ENC 1.1 Ell LA CO!ISTP.UCC 1011 DE UN MODELO 

SOBRE LA OPERAC 1011 DE 1 NTE1'''ED 1 AC 1011 BANCAC 1 A 

DtL l·lAR!ANO RAFAEL BLMlCO 

IIARZO, l9B4 

Paloc;~ do Mi,.rlo Cojlo do Toc~ba 5 primor pioo Dolo;. CuoUh!OmDC 06000 M<lxlco, D.F. Tol.: 521-40.20 Apdo. Pco1o1 M·22!15 
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• 

Impresiones y experiencia recogidas durante el proceso 

de construcción de un modelo de simulación, bajo la 
metodologia do Dinámica de Sistemas, desde el punto de 
vista del usuario, solicitante de la construcción de 

dicho modelo.- Antecedentes sobre el prop6sito y uso 

del mismo, así como de 1a operaci6n que se busca repre

sentar (la intermediaci6n bancaria). Descripción del 

modelo: su estructura, su funcionumiento, su aplic3-

ci6n.- Descripci6n del proceso de construcción y de 
implantación.- Conclusiones respecto a la utilidad que 

se espera del modelo asi como de los requerimientos para 
su uso . 

26-Abril-82 

' 1 .. 



. . 

VlNAMlCA tiE S1SHMAS 

LA 0!/.IAAITCA V[ LA MATRIZ 

INSUMO P~OVIH'rO (I-0) 

'•. 

M. en I. Ju-t!Je sava ~\idencu 

MARZO, 1984 

Pol..:io do Ml.,.rlo Collo <l<o T-bl 5 prlnwr ploo Oolog. CuouMomocr 06000 Mjxlo;o, D.F. Tol.: Ul-40.20 Apdo. Postal M-2285 
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I. lNTROD0CCiON 

II. ~ARCO bE ftBFEftENCIA 

La• C~eata• Nae!eaal11 

La JI. atril I-0 

III. ALGUNOS CONCEPTOS IASICOS 

.Te~aia•l•c!a i1 la Matri• I-0 

Ta•a-NiYell Rzprtei•••• J!.ateaat11a1 1 •a ., ..... 
IT • JU.Nl?IJLAC!Ot!BS »E LA IIIAT!tiZ I-0 

Per.alalila B•dt11a 

Plr.uluila Jiiaúi•• 

1!1itl• Ca••al 

T o EJEMPLOS 

· Taliiblila 1 .. llhh h la •a,ltlilb.t h 
r••,u•eta 

Va ••••1• rtc:ilall 

Jiililc:raf!a 



"EL ANALISIS INSUioll-PRODUCTO NO ES MAS QUE UNA CONSECUENCIA 

PRACTICA DE AQUELLA TEORIA CLASICA QUE POSTULA LA INTERDEPEN 
DENCIA GENERAL DE LAS VARIABLES ECONOM!CAS. CONSIDERA ESTA 
TEORIA QUE EL CONJUNTO DE LA ECONOM!A DE UNA REGION, UN PAIS 
O EL MUNDO CONSTITUYE UN SISTEMA UNJCO, Y SE ESFUERZA POR EX
PRESAR LA TOTALIDAD DE SUS FUNCIONES EN TERMINO$ DE AQUELLAS, 

DE SUS PROPIEDADES ESTRUCTURALES QUE SON SUSCEPTIBLES DE CUAJ:! 

TIFICAR,,." 

Wassili LEONTIEF 

"LAS EMPRESAS ESTADOUNIDENSES INVIERTEN CADA AÑO MlLLONES DE 
DOLARES EN ELABORAR PREVISIONES DE VENTAS, BUSCANDO CON ELLO 
PERFECCIONAR SUS ESTIMACIONES CON RESPECTO A LOS MERCADOS FU 
TUROS DE SUS PRODUCTOS (éstimaciones que necesitan para poder 

elaborar sus programas internos de producc16n y sus planes -
de 1nvers16n) .•• DESGRACIADAMENTE, ESTAS PREVISIONES SON MAS 
CONOCIDAS POR SUS FRACASOS QUE POR SUS EXITDS •.. • 

LEONTI Ef 

' . 

' z 
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411 e 

1 

411 () 

LA INDUSTRIA SIDERURGICA PROCURA ESTIMAR SUS VENTAS DE 
PLANCHAS DE ACERO DURANTE El PROXI~~ ANO O DURANTE El 
PROXJMO QUINQUENIO A PARTIR DEL VOLUMEN DE PEDIDOS OUE 
ESPERA QUE LE HAGAN LAS DISTINTAS EMPRESAS DEDICADAS A 
LA CONSTRUCCION NAVAL, 

LAS E/1PRESAS DE CONSTRUCCJON NAVAL PROCURAN ESTI~AII, -

al mismo tiempo, QUE. LA INDUSTRIA S!OERURGICA HACE SUS 
' PREVISIONES, LA DEMANDA FUTURA DE r,ASOLJNA 'CON OBJETO 

DE PODER DETERMINAR El NUMERO DE "PETROLEROS" f1UE LES 

ENCARGARAN PROBABLEMENTE EL' PROXIMJ AÑO. 

A SU VEZ, A LOS ANALISTAS DE MERCADO DE LA INDUSTRIA DEL 
PETROLEO LES INTERESA CONOCER LOS NIVELES DE PRODUCCJON 
DE LOS PRINCIPALES SECTORES DE LA ECONOH!A QUE CONSUMEN 
PRODUCTOS PETROLIFEROS, CON OBJETO DE DETERMINAR LA PO
SIBLE DEMANDA DE LOS MISI'DS. 

"S!MULTANEAMENTE, AUNQUE CON INOEPENOENCIA LAS· UNAS DE 
LAS OTRAS TODAS LA EMPRESAS, GRANDES, MEDIANAS Y PEOUE
ÑAS, DE LOS DIFERENTES SECTORES QUE COMPONEN lA ECONOMIA 
DE UN PAJS, ESTAN COMPROMETIDAS EN UN juego de conjetu
raseXtrema:lamente costoso e fnGtfl." (Leontfef) 

' 
LA MATRIZ DE INSU~O-PRODUCTO NOS DA EL FLUJO DE BIENES 
Y SERVICIOS QUE SE HA ESTABLECIDO ENTRE LOS DIFERENTES 
SECTORES DE UNA ECONOMIA DURANTE UN DETERMINADO PEP.IODO 
DE TIEMPO. 

' 
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LA JINAMIOA JI LA MATRIZ IN~UMO-PftOJ~CTO (I-0) 

' . . 
I. IN'r!I.OWCCION 

' • 
" 

5 

":SI '!IOT IN JIA, JAME:! CLJJtK ld.UWILL 1 VJJO JI Ul~ PI:S!COI! lilA!! D!I

NINTI~ JJL SIGLO XIX, ASI3TI%RA A ALGUNAS JI LA3 ftiVNIONE3 QVI -

!t!GULAltlll'fTI CJLURA LA All.rie- Phhi•al :Suiet7 Ll IID!A :SIGlJ

ltAlliNTI XVT Jll'ICIL :SJGVIll: IL RIU> JI LA:J JI:SCV:Sl011JS •. JS1'0, -

:HJJ 114JAII:G01 LJ: RJJl'IIA RISl1LTilO MV! PACIL :SI :IN LVIUll U HA!ID

:SJ JIJICAJO A LA PI:SICA :SI RU!IIKA JJJICAJO A LA JCOJJOMIA1 CO~O 

:SIJ COUDl'OftAN.O JORN :STVAltT IULL. !-J. PI:SICA, AL 'r!lATJ::S n LA !, 

PLICACION Jli ~JTOIO INJUCTIYO A LO:S FIC~O:S OJ:Sil'ITAJO:S Y 1Xf!E:5! 

Xl:S IN :POlillA CUANTifATITA, RA ltiNOYA»O TOTAU!.DT:l :SV:S Y!D!I:U:S. 

LA ICONOMIA, 1ft CAMilO, CO~TINUA :SI~JO I:SENCIALMENTI VJJA CIIN -
• 

CIA JIJUCTIVA l'UNJAIA JN UN Ol'IUPO ISTATICO JI Y!D!l:SA3, QVI IN

:SV U!OIUA lft.AN YA COlfOCIJA3 POft :STil'All! lliLL Y, A.LOUJtM JI lA!I·. -

CVAL:t:S :tliCOJH.'!I:Aio!O:S YA IN La ll.iquna b laa Naden .. , .DI AJAJ,!· -

:11\I'rH!' 

D' LA. ·ACTVALUA:D 11"0 TOJO:! LO:! J:CON~l:ST.A:! :SJ: WI:STJI:AN :SATISPJ: -

CFO:S JlL ~TAJO J:l( QUI l!lCUJ:N'lllA LA J:COI'IOKIA. LO:! I'IOUJUS :ti AL 
• ... 

GUI'IO~·JJ: LO:! M~:S I~P0ft!AI'ITI3 J:CONOMISTAS INfftJ: LOS PALLICIJO:S -
JJ:I(fftO JJ: LA P!:l)d);ftA Mn'.U JJL SIGLO U, L1la Walru, Vil:Crd• 

Par•tl, IrT1D.C Pbh•r, APA!!:ICD A30CUJOS AL 1'5PVI!!:ZO !!:IALIZ~ 

PO!!: INCONTl!:Alt UTQ)():S CUANTITATIVO:! APLICABLJ::! A LA J:NOJWJ CAI'f1'l 

· JAJ JI JATOS DPiri:ICOS INVOLVC!I:AJOS IN LA:! 3!TtJ~CIO!U:5 JCOI'IOMI ,... 

CA:! !!:IALX:S. :SIN .nlh,IJUW, BV!JU PA11:TJ: J:E LOS KCOl'IO.IUST~S PllOPJ: -

SIOI'IALIS fOJAVIA SJ: 1\Vl:STftAN !!:J:ACIOS A ACEPTA!!: JSTOB ~~TOJOS. LA. 

!!:AZOI'I J:l ILLO NO :13 SOLO QVJ Li3 9:!ULTA .ANTIPATICO JL !!:I!Xlft r.A

T.D\ATICO QVJ: CAftACTilllZA A LOS linn:os, :SII'IO :EL QUJ ~TOS llJJU.:S 
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' " 
. ,. ' 

T!:Cr.! ~Al'l PllUI!ITO OJTE!'f!Jl ltl:SVLTUOS Qv:E l1JDAN :SDSIBLIMDU M! 

. JOJU:S QVI'L03 O:aTEl'IIJOS VTILIZANIO UlS MJ!rOJOS 'l'll.UICIOIULJ:S, . 
nsPVXS U '1'010, ~~A TO:IA CIDCIA B.IP;D.IUENTAL LO VlHCO Qt'l 

CUJt~TA SON LOS ftX5t'LTADOS, .JSTO IIPLICA ~L POftQV% KV~OS ICONO

Ml:STAS SIIiHJKN CONl"'ANIO :EN S\1 "INTUICION F!tOPJ:SIONAL" Y IN SV 

"BVD SBN'l'IJO" ClJ'ANIO SI f!lA!A U IS'l'JJLICKl!: LA JUI:LACION EXISTJli 

IN'l'ftl LOS ~IcHos Y LA TIOft!A ICONOMICA 

A PI3Alt :ti TOJO, lll' LOS ULTil!OS ANOS JL NVUD.O DE :tAfOS T CIP!A:!I 

:tJ: INJOLJ JCONOl!ICA Stlll!NISTli:AJOS l'Oft LOS Sllt.YICIOS U llfPOlti!!A -

CION, TANTO P.Ali:TICULAHS COUO OUUJUU1WiTALIS, :n: HA INCllEli!Pf!A-

10 :U:'l'lU.O:UINAlt!Alll:NTB, JV&NA PJJI:T:B n li:STA INPO!llo!ACION IS PU -

DLICAIA PI!IO~ICAMlNTI PAftA QVI S!ftTA :ti aJPiftENCIA Y !1:0 OVJJI:JA 

JtBLAC!ON ALGUNA CON NINOUN l!l¡;TQIO PJJI:TICULA!I: JiB ANALUIIS, D - · 

CONSICUENCIA, BL PANO!AMA QUJ Or!ECE LA li:CONOMIA HOY D :tiA 13 

XL S!G'O'l!I'ITI1 

QV)i LA COJUlOBOili:N T JB OTli:O 111fA INMINSA CANTIJ.O U :lATOS SIN -

NINGt111'A TEO!tlA QUE LOS INTBG!tl ••• " 

U ANALISIS INSUMO P!tOJHJC1'0 (l-O) SI !lBPIEU A t1N PltOCDIJÜEN1'0 
. . 

QVI P!I.XTEN:DI COM~INAft, EN BL Tl!!lBNO BCONOKICO, LOS ~E~OS CON -

LA TEOftiA Y QU'E SE CONOCE CON LOS NOM!HIR-1 :u "Ad.lilh laterne

t.rial." • "AAUilb I-0", SI 1'1lATA EN %SENCIA, :11 \m P!OCB:Il -

MIENTO ANALITICO 1'VNJ.OO :rN IL HECHO U QVJ LOS PLUJOS n .ll!NBS 

I .SZ!'I.YICIOS QUI SE :IAN ENfli:J LOS :DIPERENTES XLEI!XNTOS QVI INTB -

liJ!tAN TINA ICON01H.A SON 1lELITIY.AliENTE ESTAJILU, LO QVB PEMITE n.!' 
BOZ!Alt UN CUA:D!lO BSTA!IISTICO lo:VCPO l!AS COliPLBTO UL SlSTD:A 1 IN

GliAl\LO :DIN'l'1t0 .:DEL .Al/JITO IN QUE SE lll.IEVE LA TlXHI:I.A ECONOIHCA. !L 

I.!ETO))Q COI.!O TAL, RO fl'.A l'OliJO USAM:OLLAJtSE J'{.AST.A QUE APAl\ECII -
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. ' " 

. ' " ' :rtON LAS C0l!Pl/TA~!!A3 Y IN LOS Al'Al'lA'l'OS Ol11B1lNAJ.I.EHTALES T 
-.. ·. 

P1tlTA -. ' 

JIO~ SE SIJI'rlEl!ON .:INC'LINA~OS A ACIJio!VLAlt"JATQS, 

' . Al'!OlU' BIJN, LA 'I'IOUA BCONOl!ICA :SB ESl"llll'lZA P01'1. UPLICAII: AQtnr:

LLOS AsPECTOs t o~EftACIONKS -MATERIALES •x NVESTftA socrB•A» BN --

l'VMCION 

1111U la •f•rta 1 la h•aafa 1 b1. ealarhl 1 le1 pr•d••• 10ft lt,! 
OLA OENBJtAL, .LOS ECONOMISTAS RA.IAN PVMJAJO 3113 )IBJIUCCIONES ANA

LITIGAS EN :tATOS !LEL!TIYJJr!ENTE SH1PLES, COMO SON BL' PJlOJUCTO NA-. . 
CIONAL Jl'I.VTO, LOS UPOS JI INTEitES O LOS NIVELES :tB SAL,UUOS, P! 

lt0 1 KN LA ftEALI:IAJ 1 LAS COIUB NO SON TAN SIJfPLR5, Jatre 1l iaa

taate ea que:,, ui.ifi1aa lea aalariea ~aquel •• 1l qu.e·U•eha 

.. IH!11adl1 11 b;la a-tir ea ll1 ,reeiea, TIBNJ LVQ.All.VN! OOU

PLBJA SiltlE JIE TltANSACC!ON!S A -Tli:ATES U LAS CVJJ..15 LAS PE1!SON!B 

real11 SE INTE!CAUJIAN ENTRE SI llENES T SB!!YICIOS, POJt ltBOL!'O! 
' 

ftAL, LA l'OlU:IllLA CLASICA QVB KELAOrONA LAS JOS TA1liAILE3 MENOI_Olf! 

ltAB (lea aalariu 1 ha pr .. iu), NO JlCJ NJJ.A .AOJllC.A lE !SfOS-

PASOS rN'l'ElU.IEIIIO::!I. NATlJ!tA.Ll!.~TE, !S crEftTO QI1J LAB 'rltANSACCrO!III 

PAftTIOULAftlS, .AL r~UAL QVB LOS ATOUOS Y LAS UOLECVL.AS QUJ ESTVJIA 

LA PrSICA, BOM .JESU:SIAJO NUVEftOSAS PAftA Qti'B l'O.JAMOS OJSRftTAJlLA.S 

T lti3ClliJI1tLA3 CON .JB'l'A.LLI. P.B.!O PO.JEMOS Y TAM.JIEN PO.JD:OS !N -

RL(CA.SO U LAS PAJlTIIJULAS liSICAS, OftiEN.Alt.LA.S JB ALGVlf l!OJ0 CLA-
' ' . 

SlPICJ.N»>LAS T PORAN.DO ;ftVPOS CON ELLAS. ESTE :E3 liL Pli.OCE:tr -

Mr:BN'l'O D.:PLEA.JO POli. EL ANALrSIS r-o CON O.JJETO JB .AUIIENT.Alt LA • 

COMPli.ESION JI LA TEOftl.A ECONOl!ICA CON KESPECTO A. LOS RB~OS A -

LOS QUB JRIE ENl'R.ENT.utSE BN LAS SITU4CIO~ES 1lEA.LE3. 

Ir. UAftCO JB ftEPEftENCI.A 

Dl .. NVESTJ!:O PAIS Y IIAJO LA llESPONSAJILID.All .DE LA s .. r,tar!a hl'ftl> 

Cr"aau!la 1" Pre•upuuta_, LAS CVENTAS NACIONALES CONSTITUID· "LA 

. ' 

·' 
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BSTftUCTUftA CONCIPTVALMENTB oa;ANIZA»A IN·QVI SE INSIKTA LA INPOft 

MACION !STA»ISTICA JE QUE JISPONEMOS. ~AS CUENTAS NACIONALES P~ 

. lUTEN: CONOCE!!: LA ESTftVCTU!lA Y PO!UIA IN QUE 'EsTA OPEfi:AN)O LA ECO

NOMIAI QVX PROIVCI, CUANTO SI P.ftOJUCB, PAftA QUIEN O PARA QVB SI 

1'li:OJVCI, A QUE SE »BSTINA EL INCJtESO, ESTO !51 QUE T CUANTO SB 

CONS\11!.!:, CUANTO SE A!"O!UlA l CUANTO SB INYIE!I.TB" 

"EL CONOCIMIENTO JB LA ESTftVCTVKA lE LA ECONOKIA Y SU COMlOftTA -

II!IEN'l'O 1\ESVL'rA PUNJA.Ir.\ENTAL PARA LA TOMA :DE :DiCISIONIS Y PAJtA LA' 

lROCRAMACION JE ACTIYIDAJES JE LOS SECTOftES PV~LIC0 0 PftiYAJO Y 

SOCIAL DEL PAIS, AS! COMO PAllA EYALUAft EL EPECTO JE BSAS ACCIO -

NES Y JECISIONBS" 

"LA MATftiZ I-0, PA!TB INTE;ftANTB »EL SISTEMA JB CUENTAS NACIONA

LES, L'll'ESTrtA LAS ft!LACIONES QUE IIISTEN BNTitE LOS JISTINTOS ~BC-, 

TO:US :u: LA BCONOli.IA, POJI. BJEL!PLO, P!UITE CONOCD LAS UQ11'ISI -

ClONES QUE UN SECTOA ~ACE JB LOS OTftOS SECTOBES, AS! COMO LO Qfl 

LES :P!tOYEE" 

"CO!i.V l'!'EJLU\IENTA JE ANALISIS ECONOIUCO, UNA MAT!UZ I-0 ES JE n .. 
CHA uriLIJAJ. lEftMITE AP!tECI.Aft, JO!t EJEMPLO, LA EST!UCT;!tA DE -
COSTOS :DB UNA :DETBl'IMINAJA !UA O IJENriPICAll A LOS JElo!ANIANTlS 

JE LOS JIENC3 Y SE!tYICIOS Pli:OJUCIXIS EN 'l'OJA LA ECONOIIIIA" . 

' • 
"ES, SIN El!JA!UW, COl!O INSTltDEN'l'O J:J :PLANBACION, BN IONJB LOS • 

SOS SON KAYO!tES. SU Elo!PLIO PE!tMITB !JSJONJEft A UULTI:PLIS INTX!t!Q 

GANTES1 
. 

ó QUE ltEPB!tCUSIONES SE !SPX!tA!tiAN EN LA P!OJUCCION JEL CONJUNTO 

JE SECTOltES SI SE QUIERE AYMENTA!t LA P!tOJOCCION lE CIKnTO TIPO -

JB llENES Y SBl'IYICIOS? 

¿ __ CUAL SEli:IA EL IMPACTO JB UN AU1!ENTO EN lOS PI!ECIOS :JE LOS P1l0-

IUCTOS J! tlNA ftA!d.A INIIUST!UAL, SO.B!tE EL NIYEL Q.ENDAL U LOS. PJt! 
CIOS? 
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¿QVR !EQUE!INIENTOS ~E IMlOK'I'ACION MOTITAftiA LA EXPANSION JE LAS 

EXlOftTACIONES DE UNA ftAMA INIUST!I:IAL JETEftMINADA? 
' 

¿ANTE ;ALTEftNATITAS lE P!OJUCCION, QUE BPBCTOS SOJ!B EL EMPLEO EN 

LA ECONOMIA PUEJEN ES1'EftAKSB? 

¿QtrB NIYELES ltB PltOlltJCCION JEIE ALC!NZA!l CUA SECTO! PARA CVllPLll 

CON LAS METAS l'Jt01'11ESTAS :DE CONSUMO JE LA PO.JLACION? 

"LAS )!A'!'~! CES I-0 Sll'l'fim T.Al!IIEN :PARA BLU\INAB LAS ftEPB!t.CVSIONES 

QVE RN. LA :!'ROliUCCION DE IIIENES Y SE!tliCIOS JE LA-ECONOMIA TIENEN. 

l01t EJEJ,!PLO, LOS HOGI!.Al!AS Y HOYECTOS JB INTDSION PUBLICA y· -

PXITAJA; TAMJIEN PXft~ITE CONOCElt EL IMPACTO JE LOS CAMBIOS iECNO 

LOGICOS EN XL P!I:OCESO II_E Pli.OliUCCION :lE UiNBS Y SE' TICIOS. POli: Q. 
Tl'lA PA!.TE POSili!LmA EXAMINAlt, POR SEPA!!AJO O EN CONJUNTO. LAS 

' 

:M?mt.CUSIONES U LOS INCl!:EMENTOS EN SALAJtiOS, Il!Pt1ESTOS IN»IJLEO.. 

TOS Y SU.JSI:DIOS" 

TOJO'ELLO, PX!MITE JETECTAft A TIEMPO LOS POSlBLES CUELLOS JE JO

TELLA QUE POJIEftAN OBSTACULIZA! BL IBSAftftOLLO BCONOMICO PU!V!O, 

AL T!tATES lBs 

lo LA SEli!R U CUENTAS CONSOLIJAJJ:S JB LA NACION 

1 C.tata de Prtduet• 1 ;a•t• I•t•r•• Jrut• 

Cutata de lacre•• Naeitaal Ji•pe•i•l• 7 •• A•i••••ila 

Cueo•ta d• Aau.•laeila 1 Piaaadaaieata ial Ca,ital, JI 

C~••t• dt Tr••••••i•••• ••• tl Erteritr 

2. LA CUENTA lB Pli.OltUCCION, CONSUl\0 Y ACWULACION lli: CAPITAL 10ft 

llAMA JB ACTIYIJAI y: 

3. 

.. '-. 
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"LA MATftiZ I-0 sE PVE»B CONSIJE~ COMO UNA EXTENSION lE LAS CVE! 

TAS JE PJtOitiCCION, CONSlllo!O l POftMACION JR CAPITAL lB LA !CONO~IA, .. 
:.QNIE:LA :PMTE l'lEPEI'!:IJA A LA JEMANU INTE1WEJIA SE :IETALLA PJJI:A 

!fACElt EULICITAS L}.S l'!.ELACIONES :tB AIASTECIIUENTO Y liSO :tB BIENES 

y SEI'I:VICIOS QUE SE DAN ENT1tE LAS :tiPEftENTBS ACTITIJAIES ECONOIUC.6 

QVE PJJtTICIPMi E!: LA PllO:DVCCION INTEltNA. A SU fEZ, T.UUIEN VUES -

'l'!'lA LA PARTE »E LA P:rtOJVCCION QUE SE JESTINA AL AJASTECll!I:W'l'O :D:! 

LA :tEII!ANIA P!NAL" 

PJJI:A CU.I!PLIPI CON SU l'l!OPOSI'l'O LA MATl'I.IZ I-0 SE :tiSdA EN PO!liiA U 

C'li'KII'lO :!JB JO:J~E BNnt.AliA, .OJOE LOS CftVCES U LAS PILAS Y LAS CO -
. ' 

LUMNAS SiltlEN PAM l!:EGISTIWI: XN VN SOLO AS!li:ll1'0 LAS Tl'lANSACCION&\ 

, DDIIO A QUE LAS PILAS MVESTI'lAN BL :tES TINO JE LOS JI mES Y SEli.Y!, 

CIOS Pl'lOJUClBOS POI'l UNA ACTITlJAJ ECONOMICA Y LAS'COL~AS LA .COM 

POSICION :DB LOS COSTOS JE PftOJUCCION EN JASE A LAS ACTIYIJAJES E

CONO!d.ICAS JE LAS CUALES :ntOTIENEN teS !limES Y 3EJll'IC10S V1'ILIZA

IOS-, PEllO 'fEAMOS VN ESQ11EMA SIMPLBI 

.. 
.•. ""'''"' ~ ''"·' ll ,.. 1 .. 

' '· 
. 

Cool¡><"'irión Jo Totol 
i""""o' ''" 

Bicnn Jli••nn 

Agdc. lot<lm. s.,,.,., "'"'·" 'ro!ol ' ' V. B. P. 
intornl<'· ~"· ' ~"· n;,,,.,,,dó,~ 
'''"'"" "c... oC.pii..l 

L1 1""''"'' iim 

,\ o:rku 1 LL "" ·' ~ " " " '"' ¡,.,,,,,,¡. '" ' " " "' 
., 

'"' S.:r>ici01 -~o_-~ ' ' ·- 115 !l.~ : uo _, 
----- --¡u-- ----- -----

Tocnl I'""'"o' 2.'> "" ¡¡:, 
------a: --,:,-· ---------

Sobri01 "' 
. 

'"'""""' ' '" 
. . 

1 "~'""" " ' ·' ' G.1n.ou'10o " "' ----- - ------
V. A; ¡_; '" '"' "' V. H. 1'. '"' 1~0 "" "" ' 

' 
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BN BL ESQUEMA ANTB!UO!!: SE JISTINGtfEN TitES CAJ.llOS 1 

' 
n· PltiUE!tQs (A),PltESENTA EN FOIUU. INTEGIUL TOU Ll 1lt.OJUCCION lB 

BIENES INTEftMEJIOS EN LA ECONOMIA. SE ~ACE NOTA! QUE AQVI SE TOR

NA OLA1'1:0 BL PENOioiENO Q.ENB!liOO :DE QUE LA3 "SALIJAS" JtB UN SECTO!. 

CONSTITI1YEN "ENT!I:AJAS'' 11! OT!t.OS (O UL MISMO SBCTO:rt) 

IL SEGUN:DO (J),NOS MtJEST!J. TOJOS LOS JIENES PINALES l!I:O.U'CI:IOS 

10ft EL SISTEMA ECONOMICO EN UN PAftiOJO JETE!MINAJO •. 

T EN EL CAMPO (O) EN P01UIA. GENEIHCAt lOS 11:ENJIYIENTOS QtJE SE PA -

GAN AL T!AJAJO Y A LOS PROPIEfAaiOS JE LOS PACTOftES CAPITAL T ftB

CURSOS NAT~ALES, •t•, PE!O AMPLIEMOS LA TISIONs 

La Matriz de lnsumó-Producto 

IIC"'OOIU 
tll ....... ~ .. RVICKII 

..... 
.•... 

OUUOTAI. 

" • 

' 1 ' " 

' 
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III. ALII'JNOS OONOEP'l'OS JASICOS 

TAWII:. JllVTO JB LA P!.ORCCIO_N 1 SlíliA TOTAL JB LOS TAI.OJlBS )J LOS JI,! 

NES I SEftTIC!OS l!OJJOIJOS PO! VNA SOCIXJAJ, IN)!PEN)IENTEMENTB·IB 

Qli'B SB T!U.TB :tB Iua.a, ES JECI! 1 llENES INTE!tKDIOS. 

' :PftOUC1'0 INTE!INO J:llli'TO 1 SI14A :tB LOS TALOltES MONEfJJliOS JB LOS JIB-. 

NBS Y SEltTICIOS !JtOJVCIJOS PO!l UN PAIS EN VN ASO 

Bj .. ple 1 
Taler ie la Teata Tal• r J.c"r•c••• 

T!IIQO lOO lOO 

'I!AJUNA l50 50 

"" 200 50 

<50 200 

(TIP) (PIJ) 

T A S A - N I T E L ' 

BJeaplez Creeiaieat. p.~laaieaal. ~i!lteaia1 La Taaa Neta te Cr•

a~eaw (TllC} •• .la peioluila P1 n .prepeehaal a 4ata 

·l).TNC• 
.. 

• kP .. ' 
•• 1111 ....!!... - k .. 

p 

iatecrul.es 

2) la p. kt +la o =t> •• o kt • ,, t • o, p. p , .. 2) o • • • • 
3) •, ? k:t . • • •• 
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+ 
p,!C - }',J 

>T 
• TNC,JK 

.. 
t.t • TNC't pen 1 TNC .. k:P 

..._, 
TNC 

• • • • • 

••• 

• 

... ' 

VN iEN:tULO, :lE LONGITD L T MASA M, SUSPENJUO :JEL PINTO 1' SB liJE-
- - -

TE EN VN PLANO lEftTICAL JAJO P, ENCVEN'l'ltB LA ECIACION DBL MOTilliBN 

ro 

1 

1 

p 

L 

1 p,.·, ;' 

. ALJ<:'i 
.. ~t1, 

!'t'IPOTESIS1 EL CENTaO JB GllAYEJAI :tEL l'E1UD'LO SE DElE 

EN PO~A ClftCULAft CON C'ENTftO ! Y CON ftAJ!O ~· SEA f1 
EL AN¡;VUI POSITHO llEJI:JO EN SENTUO CONTl'I:AJI:IO JB LAS 

MANECILLAS JBL ftELOJ Y CUYA ~AGNITJD BS PVNCION JBL 

'I'IEM?O !• LA UNICA PVE!ZA ES LA GftAVE»A» (SENTIJlO PQ 

TITO P!'ACIA AJAJO) Y SU COJ.!PONENTE, TANQENTE AL Clli:CJ

LO BS 1 J.!C' uafi, SI .[ ES IGUAL AL Al!CO :P el' l' EN TON - . 

CES S = IJ/ Y LA ACELErtACION A Ul LARGO JEL AltCO ES 1 



LÓ·-c•••'l .... (1) 
tt2 . 

nl tlplhaab >•r ,12. o iatecraato 1 

" 
L (.!2:')2· 

" 
• 2< ... 11'+ 

o •1ea1 •11' 

V 2c •••¡;/ + 

•'• L"-"2 +c'/ .o 

" 

e, 

• + " e' l 
-y,; 

lO 

O LO QVE ES lG1f.AL1 ES UN EJEI!PlO UL l!OJIMIBNTO AJUIONICO SIMPLB 

St• o1 L•u{ft + C2 Luaift 

·;coNTINVAN~o; 

··A_..!(-s} 
' L . ' 

T • A lit 

S • T lit 

o 
¡vv.J L__.,. ... 

--- ----

A.KL • ( ~ ><- s.x) 

Y.K • Y,J + {JT)(A.JI) 

Cl',KL • Y .1: 
B,K • P,J + (»TJ(PC;~) 

S • 
cP' p_,CI 

1 

' ' ... -~ -
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IT. MANIPULACIONES ~B LA MATRIZ 1~0 

hn.u_luil• E•thhat COMO miMOS YISTO, LA MA'l'lllZ l-O NOS JA BL -

l"LV"JO JE UENES Y SE!.TIC!OS QUE SE 11'A ESTAUECIIO ENDE LOS JIPE -

!ENTES SECTORES JE UNA ECONOMIA JURANTE UN JETI!KINAJO PE!IOJO lE 

TIEMPO, JIQAJ:!OS :.B Ulf ANO. l'!EHESENTEUOS tm EIJEJ(PLO ldliY SIMlLB 

CONSTITUIJO POR UNA ECONOMIA TftiSECTO!lALt 

EN Q17Et 

., •, s, n• . . , •u .,, .,, X,. 

s, '~2l ., ., x, 
. . , .,, .,, ., x, 

s1 • SECTOR JB PftOJUCCION 1 • 1,2,3 

x1 j• YENTAS :DBL SECT~ft Si AL SECTO~ SJ 

X1 • TALO! ~UTO JE LA PROJUCCION 

CANTIJAI JE PROJUCCION JEL s
1 

AJSOftJ!JA POI'! S 

P!:OJUCCION :lB S j 

o 

BS ;aBCIJl, a1 j • COEPICI~TE TECNJCO QUE ftEPftESE!'lTA LA COJlP!U. JE Plt!l, 

~VC_~OS INTEJWEDIOS JEL SEC'%0! j AL SECT011: 1, PJJU. CONCllETAJI VNA VN! 
:tA11 :!E PMJUCCION JUI:UA )EL SBC•o• •, PO' LO '"n""" ,. • A- ) 

.. " ~ n """"',."'' ...a M .... rz E 
COEPICIENTES TECNICOS SB!At 

' 



,, 
. . 

~AftA ESTE EJEUPL01 
s, •, '3 TU 

s, %11 • 50 %12 • •o ::1:13 .. 110 200 

• 
S 

' ' z,_, • 70 '22 • 30 %23 .. 150 250 

s3 '31 • ao x
32 

•180 %33 • •o 300 

s, s, s,. 1..--' Oo25 O,lEi 0,)666 ., 
s, 0.35 0,12 o. 5000 

s, Oo40 0,70 0,1)33 

~. 

Y RE;ItESAlfliO: SI LA HO:tUCCION UVTA Ij U:L Sj BS IIJVAL A SVS TEN -

TAS )E :DEMA10A PINAL (Y~), MAS SUS TENTAS A LOS OTKOS SBCTOllBS no:.. 

•ucTO~ES ENTONCES! 

X, • 'u'i. • 1¡2 12 • '13'3 • yl 

x,. .21\ • •22 1 2 • ·2l3 • y' 

x3 • '31 'i. • .32 1 2 • .3Jz:3 • y3 
• .------- - - - - - - - -- - -

(1 - .,, l'í. • ., X . .,3.3 yl . 2 2 -•., 'i. +(l - .22)X2 -a23X3 y2 

-·31 'i. -·3l2 +(l-a
33 

)X
3 • y3 -
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l - 'll -.,_, -.,_3 'l yl 

-·21 
l - .22 x, -. y2 -·23 -

-·31 . -·32 l - .33 x3 y) 

BXPRESION GENERALa 

SI SVPONEMOS OONOCUAS LAS UMA1UAS PINALES 1 EL SISTEMA TIENE SO_L! 

CION 

LA KAntiZ I-0 :tiNAMICA SE :JESAJ'I.ltOLLA A :PJJt'l'III: JE LA ES'l'A!IOA :tBSJB 

BL llOKENTO EN QVE CONSIJERAMOS QUE LA INT~EPKNJINOlA SECTORIAL -

PftESEN'l'A USPASBS 1 O ST1PONEII.OS QUE LA MISMA EUE!UMENTA TAlliACIONE~I 

A LO L.AlliO :DEL TIEMPO. LAS RELACIONES ESTJlU'CTnALF3 ENT!lB UlS S!OKS 

T LAS COIUliENTES :tE :UENBS CONSTITUYEN LA JASES TEOI!ICA JEL ENPOQIB 

I-0 ":tRL ANALISIS EMPHI:ICO :tJL PROCESO JB AOUKVLACION Y :tE LA PLANEA 

CION JBL :tBSAlUI.OLLO. 

BL 1STocx DE llENES Pli.OJUCIIOS KJif E1 SECTOII: i QOE BL SBC'l'Oil j :tBIB' 

ABSORJER POR aaijaj JE SU PROJU'CTO, CORII:ESPONJIENTB A LA PLENA CAP! 

Cl:tA:t1 ES IENOMINAJO COEFICIENTE :tE CAPITAL JiL JIEN 1 EN EL SECTOR 

J Y ACOSTVMJRA JESIGNAftSE POli: ~ 
. ij 

EL EQU!LlJRIO ENTII:E EL PII:OJVCTO Y LA CAPACI:tAJ :tiSPONIJLE :tB UN SEO 

TOft CARACTE1t!STICO, PO!t EJEMPLO EL 1, Y S\1 UTilíiZACION EN VN !RO · 

PA!TICULA! t, PO.I!IA SER BBSC!ITO P02 LA SIGUIENTE ECUACION LINEAL 

.IIPERENCIAL, QUE IMPLICA LA EXISTENCIA DE INTXIUlBLACIONES EST!!:UC'l'U

!lALES XN'l'KB LOS INSUl!OS Y P!I:OJUCTOS :lE LOS JJIYE!I:SOS SECTOllES Y SVS 

i3(t), ••••••• 



X
1 

('t} - a11~ (t) - a1 ~2 (t) - ,,,,,.,T,&1aXA(t) -

- ~ilJi('t) - '12X2(t)- •••••• - ~1aXa(t) • Yl(t) 

LA )IIAYQll PAllrB :DBL. 'fllAJAJO EMPlftiCO EN ESTE CAMPO SE LLETA A C.dO 

BMPLBAJOO EL ANALISIS DE PEftiOJOS :tiSC!lE'l'OS QUE SB :rtrn:IA EN SIS'l'! · 

tu.S :tB ECUACIONES EN :IIPBRENCIAS JBL TIPO QUE IN:IIOAMOS A OON'l'I -

NVAOION 

t 
• Ti 

LA POIWULACION EN JYN.W.O SE 1'RESENTA EN LAS SI!WIENTBS !'!OJAS,• PillO 

:lO:IEMOS APIRM.All: LO SIGUIENTE! 

- BN VN MO:IELO ftEGIONAL, LAS :IEMAN:IAS PINALES SON TAMIIEN YAJU.ULES 

EN:DOGENAS Y PO!t LO .TANTO, EXIS'!'E UNA lNTEftACCION EN 'rilE LAS YAll!A" -' 

JLKS ftELEYAN'l'ES, TAL Y 001!0 SE PLAN'l'EAJl.A EN LA P!I:ODlU CONPEJlENCIA 

LO ANTERIOR PXftMITillA JESClliBill PARA CA:IA POLI'l'ICA, POR BJBMPL01 

EL lllTMO :DEL PIJ 1 NIVEL JE EMPLEO ete,, EN CA:IA :IIPERENCIAL lE TIE!' 

ro•tto 
' 

- LOS COEPICIRNTES 'l'ECNICCIS Y :lB CAPITAL PUEDEN YAIUAJI: IN'l'BltNAKEN'l'B 

A TO})(J LO LARGO :IBL 1'1'0RIZONTB JE PLANEACION Y PARA CADA SIWLACION 

A llEALlZAll 

BJBIIPLOS1 
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Tengo el agrado de informarte(~ q.¡e .5U trabajo: "LA MATRIZ INSUMO·PRODUCTO 
EN UN MODELO DE SIMULACION DINAMICA PARA EL ANALISIS REGIONAL". -· 

!la sido aceptado para su pres9\tad6n. ante el IX f.mgreso dC la AcadCIIIia 
Nacional de lngenieria, que tendr' lugar en 1~, r.to., del 28 al 30 de· 
Septiembre del presente al'lo. 

A fin de que dicho trabajo pueda incluirse en las Memorias del f~greso, 
Ie(s) ruego escribirlo en las hoJas especiales anexas, siguiendo las ins 
trucciones que tarnhién se aCO!IIplll\an. Juntrurente con el manuscrito, de-:" 
lxlrá(n) Ud(s) devolver finnada la declaración de no publicaci6n. 

Es.llll)'' importante que los autores presenten sll5 trabajos perscnabnente, 
por lo· que serli nruy apreciada su participación en el Congreso, En el -
caso de no poder asistir, le(s) ruego encargar la presentación a un par
ticipante que Ud(s) considere(n) capacitado para ello. 

Agradeciéndole(s) su colaboración, le(s) saludo atentamente. 

Dr. Alejandro F. Remero l6pe:t. 
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J0<90 oLivo Hidencoo 

»lvio16n <So EoLudloo de Pooq<odo r.t. Ulll>l 
Apdo i'Ooul 70•255 04,10- H6><ico, D. p, 

Abotroot 

:. '1'111~ ~·~· lo ~evoto or tho <ilnonl B~oto"' fl••!?. 
ry. Hlp<>t.heolo• tilo reo! ..,rld con boo ducrl
- by o .. , o! ol.,ltOliOO\IO ditferontlol O<L""' 
tl<>no oood t~o 100dol con bo dli'Ulo"tod en o d;'J} 

•t.ol c'*fl'ltU wlth o ... , el nonoi~ltonoouo di! 
foronco ~U<>no, accordln<¡ wi<h For<ootor, by 
i&n9WijO DI'IWIO I~.,!!Q...hl' 

n.o ,..rpoM 10 t.o lncludo t1>e In¡rut-o..tpUt 
(1·0) motri>< In o rnO<Iol of dyn,,.lco ol,.,lotlom 
lo< ..,q¡,..,,¡ onalyolo, oolvlnq tho oul>oyot
I-0 by o Mt o! ol.,lt.onoouo di!fcronco oquo· 
Lleno, "lth tho d01111.ndo (exogonouo v.>rloblol 11 
l<e on<loo¡onouo ond wlth'no nocou•rUy fl•...t -
uolltücol ond cop!Ul coo!Holonto ovor tho 
tl1>0. Thh lond uo to 90no<•t• o•olly oltorno· 
UY11 ooto of projoctiono an<l ta ln<:<lrponto po
Ucloo wlthln tho fr-rk uud for pro¡oc· 
tlon oo u to toot th<llr potentlal impaet in llló'_ 
ro ndiotto tono. 

~ .. .,., .. 
Bot.e ~to •• opoyo on lo "'orto C.Onorol do 

•Diot.ooo. Hlp6tooloo O! ~ndo roo! puude oor 
roprooont.aok> _. un ocnj...,tc dt ocuaclcnoo dUo 
r .. oialu o'-'>ltlnooo y ol.o<xlolo puodo oor ,¡::' 
mulodo on uno Oomputodo,, ~iqitol can un oanjun 
t.e "'> oJ.oouHI:o>Oc do ocuooi<moo do dlfo~""ho; 
... oouordc'o rcnooter, por .,.dio dol longuojo 
OYN,.,O tn~A loo""dolol. ' 

11 pr~Oit.o> do ooto U..t>ojo oo ¡..,luir lo .... 
tri~ lno....,·Produeto ll·O), on un ...,dolo do o! 
ON!OGicn dinbiea pon o! OJO¡liolo tO~!on.ol, í=o 
oolvl...,do ol ouboutoao 1•0 e,_ un oonjuota oli 
o-ouoclanoo do dl!noneloo oimuldnooo y ~onlpu
lo!>d<o loo deooot><l.>.o lvar!<lblo ••6<!onool """"' on· 
~.Í.o ul e-. oin tenor nocoouiOMnto lijo• 
loo c.:oetiotontoo t~enlcao y do e&pitol o Jo lar 
vo dol u .. po. LO ""'•rlcr po..,lt• qonora< ti:' 
cl~to c""j""tco dtornco ole proyoco!an,., In 
ccrporondo polltloao y oou~,,ndo '"' l~pactoo
pot.en<:lolou.o ronoa Dio n4llot.o. 

!!!,tro6uco!6n 

LOo tnvooti9oci~•• cientlr!coo oon wn. oxpooi• 
o!&.. <loo lo ootn>etu.o do loo olo<o..,o nu..,.olo~ 
Jo toonolo~la ha producido co~plo¡oo oilto~••· 
~· prcdo>o:cltn, perc oGn aot • P"ttl< do Ja ,._ 
rlo Genenl,6o loo Siot_., 11), no hnoo onto~ 
dlclo ""''"Pht ... onto ouo prlnolpioo t~apocto al 
c_rt .. J~o do loo Siot.-•, oán ocopt..,do 
ol concopto do 01 ,,,,.., "ccn]unto de puteo """' 
dlnodao con abj~to do la9tU un conjunto do~·-
t.ao" 111. Conro .... o a lo ontu!or, """c""poroon 
u int~ro<tuanto dol ""oanollo noclon.ol, eo oi' 
dooor<vll .. roqH.n.ol "''lo cuol to,.¡,ffn .. hton 
pr5cUc.,...nto, loo •¡.,.., v«bbloo. • 1Nol9• de 

olt la IIIp>rtonoL& .¡u. ""tuol...,t.e cobro en 
nuootro polo ot .... hulo <&910Nil, dob!oloo P~· 
bl0010o toln co.:o ~i¡roel6n, o<mUosu on acti
vidad oonn6~1co, nlvol do lntroootructuro, co~ 
tUiin...,l&.o, etc • 

Eotodo dol Arto 

Ahora blon, -d4ntro .so loo oodelco o ~nn oocolo 
rooll•odoo aobro dooorrollo to9ionol do! tipo 
booo oe<><>6oo!co, C'- -'loo ""' oo lw> ~tilUo 
do en ~•••deo Unidao oobro 1•01ro9!DnOO das .. 
Pl•90• Nuov• >or~. Cuoneo dol r!o Oh!o, C~ll!o~ 
nU O ol de lo Cuonc:o Lehl~h. todo>o 00 han ca· 
roctoricadc por <ealloor doo proyocolonoo In~! 
pondlentoO¡ pobhoi&\ y !uuoo lo.borol 01, "'!. 
nlpulanolo en re..,. ooporo.SO la -tri~ 1-0 y cg 
""'vodohlo ••6ol•,.. lo d0110no!.o.. uno ••cope¡&¡ 
on cu•nco o proyocc!onoo lndopondlontoo oo ol 
oodelo"" lo cuonc~ .SOl rlo SU-II&nno, aw.qu.o 
éoto no ...,lea COIIIO lnot.,.,.nto do o.,JlUio OC.!l, 

n&.oloo dloh• ""'"¡'· 
JI pro ... nto trabajo pr""""" """ !ntorocc16n d! 
núai.Co po.ro lo utlliuci6n do lo ,..trio I-0 on 
ol on!IIO!o <eqionol, o blon, o nivel noclonol, 
opoyirulou dl .. c.,_,to on h <:O<>OOptU&lhocl6n 
t0'4rica y .,.tomltlco deo P'ouootor 1•,~1. la 
cu•l pe~Jto, bojn monlpulool6n oopociol, doo
crlbic pooo a pooo loo fluctU4c!oneo do codo V!. 
doblo on ol t!010po poro co.SO olmuloc!6n todh!. 

'"· 
Bl Subolo .... o l·O Dlnbico 

"ol on.lllolo I·O no oo ..:io que uno canoocuenclo 
pdctl.co de oquollo toorh clhlco quo pootulo 
lo lnt.rdopondvncia qonord do loo "'<lobloo 
etor>!l-.lcoo, "C<>noldoro oou teorlo qua ol e<on

junto do lo econ"""h do uno n9i&.o, un polo o 
ol """'do caotituyo un oht.,.. ánloo, y "' oo
•uon• po< o•pc .. or lo totoUdod do """ tonel.!!. 
noo on thminoo de ouo prop!odadoo ootructu<a
loo quo oon •••ooptibloo do cuontHicocl6n". 
(Locntlo!) • Lo cancoptuolb""l.6n ... la !Ot~uc 
ci!Sn dlnS,.ico rop<eoontoo!a p<>r ol dloqro•• <ou
.,.¡ de lo !19. 1, u ilustra on lo ¡><\9ino ol-
guioOto. !.o ontor!or u«ojo ccooo conoecuonclo 
Loo oigui~ntoo oopoctoo rolovontoo1 

·En un ""'dolo nqion•l. loo "-""doo tlnoloo 
..., t"""'!¡n varlobloo ond69enoo y l"'' lo> tonto, 
e•ioto uno lntoracc16n ontro todao loo Yo<la· 
blu reluv•nt•• llio>l, la antorior pomiU doo 
~rlblr poro cada ['Ol!Uc• o.,.ld.o, por Oj""''lo7 
el Tltno del •••• •"'Ploo, etc., y on c .... dilo• 
rondo do] too~¡><> dt, 
·Loo c<>otuntoo técnlcoo y do oopltol puo.<lon vo 
rl.or lnto.t.wcon..., o todo> lo laJ:~o dol hO<Uon<;; 
do an.llllou y pon codo oi~u\ociÓJo roo!hor 



-~¡:.•·•~.: .. 9 .. quo-.·1 •••••• ~ •• Meo A o! •.lo· 
'.., y o loo 4<1"'• Hoto« o on roopo.uu o lu r! 
poctlvu noooold,doo do lo oopoold•d productivo, 
y ao ocuordo a rorrootor 10,5), oo olda por lo 
dUeronclo odot...,to entro ol nlvol ele procl""• 
el&. del ti"'"l"' pruooto x, y .t tl.,.po pooodG 
J, 0~ docir on c•d• dlroranolol do tiempo ét, 
(6) 0 bi..,, o<*<~ dllorrn<:io on<ro un-p«>n!otl.:o 

.S. avont.o tuturo y tl..,po prooonu. 
'c...., •J-plo doo&.puto, ooo h vorlol>lo lnvont~ 
~io Ul u OCIIOO lu '"""0 de ontndo y ooUdo 

(E·~Idt •••••··••··10) 

rlqun 1 

"Lo duorlpoi!n ..,.¡Htico qonorol y ol lllio100 
U- roollo.., ele loo ••hcionoo I·O do !...!.,... 

'¡o dJ.nlmlco ou!o utlliundo dUoronteo varia• 
. bloo para dooiqnu loo oorriontoo do lno\1100 y 
~c16n of .. tuo<!oo o oboorb14u por lo "'! 

, .. lnduotria on o~oo 4iferantoo. n O<¡U1Uilrlo 
-'entro IG proclucido y ¡. copooldad dlop<><~1blo 

·,.·o. \lfl oe<:t.or.canc ... dotico por ojuplo ol • 
'¡ y ou utilhacl6n on un oño ¡>utioulor t, pod/-to 

• oor daocrito por la o19u!onte Ocll4Ci6n llnul 
· dilo<eoelol quo l.oopllco lo odotot><h da 1nte· 

<<olaclonoo eotruoturoloo ontco loo lnouooo y 
ou ~radueol&. da l~o dJvorooo ooetocoo y ouo 
toooo do e....,to< ~1 m,l2 !u' 171 ., 

~1 ltf • "¡¡"¡ (t) • "¡¡•,tt)· .•.•.• , ••• ltl· 
•b1111 ltl • bi212 1tl-•••• ·b

1
n'n!tl• 

-y ltl ·········-······-········-·· lll ~ ...... . • ., •uKI • •u•z · ...... ""1•"• • 

. -..... 
"" <¡1>0' ' ~J ltf ., 
lJ !tf 

' ., 

t t+l t 
·lo 1• ·•f •• • ' . '• ·-····-··· "' 
• 

• 

oontl<!od da pcoducc16n do\ ooctcc 

toO> ~o o...,lo dal oeotor 1 on ol 
tlo~¡><> .1 
eooflolonto t.lonlco do! pcoduotc 

' 
,, 

• coo!lo1onto do cop¡tol ~ol ~Ion 1 en ol 
oector j, on ol Uoopo .1 

y 1<!-y~-<"..,.tl~ dO lo -<>do Uno! ~ol p....-
J dueto del ooctor 1 on ol tl""P<> .1 

t -unidOd do tloopo 

tcrmuhcl6n qanorol on lon¡u.ojo D¡m...,, 
• Pl' .j + IOTI(\/T)IT!I ,J- n,.J)•·•Ill ' . ' 
• ll/ll·~11 ·Killnt:ll1 ·K + 

• + l _¡IIA_¡j"Jlll'"l'j.JII+ 

+ n ((D .K)(I'"I' .K))+ y ,J) ··••·••·(4) 
jllj j 1 ··-

' DPROP
1
.J • IA

11
.JIIPT

1
.KI 6 blon ··-······ISI 

!A11 .~1!TX1 .KI o! ~1 .x • f(pr<>n6oUeoi_·I~:J 

S'!'CX.I • K • la U • K) (REIIU¡ .K)··••·······-···(6) · 

'IID.L8J. K • Cl.U (IP 1 ,x,o, Ilj •• l,Oi •····,-••• 111 

IP_¡•K •PT1 .K·A.\,J6~ian-······••••••(DJ 

(Pronlloti""ol 1 • K • '!'>: 1 .x-----··--·--···18'1 

A¡•K • A1.J + IOTI(I/Tl.ITA1 .J~.Al,JI·:····(~) 

""¡".o -------------~------·····-······(10) 

A • O ··-····-·-·-····--··-····-•!ll) ' . . 
"f~~ ·K • P"ri .J •·-•••~~---······-·••·•••(U) 

!! PJ:Ats1.K.., doflno on tunc16n do un pron6t~ 
tleo !61, ontot>~ao eleup&rlt<'OO loo ecwoelcnoo · 
l), 9), 10), lll y 171, o!O<><lo la notoei6n lo. 
olgu!onto< 

..... udod e1e prod\OC<i6n <10! .... 
tor J en ol tJo=po prooonto K. 

• volar do lnlo!.ollooci&l 

• contldod do 
tor .1 on ol 

producel6n do\ ote• 
u- paudo J 

• di!ortncial do U-

• tlo- pr-dla do do.., .. 
<<>oficiante tknlco do\ p<ocluoto del 
ooctor 1 en ol """"'r j, on ol tit~pa 
pr .. onta K 

«>eflo1*"to do eopit.ol dol bion 1 on ol 
•eetcr j, on el t1o~po prooonto K' 

DI'IIOP 
1

.K • doundo propio dol ... .., .. on ol 
- ti_., prooon<o K 

sn:x1 .x • · odlclonoo 
tlvo <lo! 
.. nto K 

ol •tock do capital produc· 
oecto< 1 on ol ti- pro• 

~i.x, ~1 , T• 1.x, n
1

.K • urlobloo oudlloroo 
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DIREX:'lúRIO DE AIIJN:IS DE EL 0JRro DE 

D~ DE SIS'l'E:iAS 

' DEL 1° liL 19 DE ~iiRW, 1964 

N::M6RE Y OIREXX:Ictl 

1. RJBERrO BCIU\OClS ANruNA 

2. JOKiE F'ERN1IrUJ Cl~ IAZARIUD 
1\rrores No. 13-207 
O:ll. Del Valle 
03100 ~l'!xico, O. F. 
687-6344 

3. SER:;IQ G. DEL VIUAR MliRI'INEZ 
Av. Universidad No. 1953 E-34-304 
Deleg. ~ 
Mb:ico,D. F. 
SSD-3216 

4. EDA Nm.ICA Fl.DRES ~ 
Fetén l.b. 538-4 
COl. Vértiz, NaiVarte 
Delcg. Benito J'\árez 
03600 l~co, o. F. 
559-4855 

S. JAD·IE N. GAOCIA MrnOOZA 
2a. Cerrada del P-.:egone:ro No • S 
O:ll. COlina del &rr 
Deleg, Alvaro Cbre96n 
México, D. F. 

6. JEIO!UD WPEZ OIAZ 
Crisantema No. 2-2 
Col. Sta. Ma.rfa la Ritera 
Deleg. Cuauhtl"m:x:: 
06400 ~co, o. F, 
541-2318 

7. SF::ffiiO Mi'\OOEDA ESTRAllA. 
cer= Oúquihuite No, 31 
Col. Cartpestre ChuruiJuscx:l 
Deleg. ~ 
04200 M'§xlco, o. F. 
549-3950 

8 , ALFCNSO MMTrnEZ roRA 
Esperanza No. 864-8 
Col. Narvarte 
Deleg. BenitD Jtárez 
03020 ~co, D. F. 
760-4185 

SEX:RE:TI'JUA DE DE'WlRLlD URBI\00 Y OXJ[tx:IA 

DIVISICfl HABITACICN Y nJRISM:l 
Retoma No. 211 6° Piso 
Col. D.Jauhtáro:: 
Deleg. CUauhtáro:: 
~co, D. F. 
591-1611 ext. 3238 

mEP ZAAAIXIZA UWIM 
J.C. Bcnilla No. 66 calz. l. ~ 
~co, D. F. 

== Circuito Interior 
Ciudad universitaria 
Mt§xico, D. F. 

U.N.A.M. DEPFI 
Ciudad Universitaria 
~co, D. F. 
SSD-5215 ext. 4477 

BAN:O HE:XI('..IIN:)' 50-IEX 
Eje Lázaro Cárdenas N:J, 13-11 
COL Centro 
Deleg. Cuauhtlm:c 
06000 México, D. F. 
521-2844 

DEPARI2\HENIO DEL DISTRITO FEDERAL 
Divísi6n del N:Jrte N:J. 114 
Deleg. Benitn Juárez 
~co, D. F. 
543-7065 

SEWE 
Miguel Laurent N:J. 840 8° Piso 
Col. Del Valle 
Deleg. Benitn-J\l&ez 
~ca, D. F. 
559-2742 • • • 2 
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9. WIS Mi".TEDS SANOOW\L 
calle 1-A No. 22 
Col. San JoSe de la Escalera 
Delcg. Gustavo A. M:ldero 
07630 ~00, D. F. 
534-6557 • 

10, MI\RIO PEREZ CRJZ 
Avellan:J No. 30 
Col. Sta. Ma. la Ribera 
Deleg. D.Jauhtfuo::: 
06400 M'ixico, o. F. 
566-5093 

, 11. SANI'IliDJ PINZCN LIZARRl'G!. 

12. ALFRElX> REYES G:f.IEZ 
Sur27M7SNo.86 
Col. Agr!col Oriental 
Deleg. Iztacalco 
08500 Máx.ico, D. F. 
558-5294 

13. MlQJEL Mm REYES MI'.RI'INEZ 
Altamirano lb. 47 
Col. Sta. Cruz M!!yehualco 
Deleg. Iztapalapa 
~~ico, D. F. 
691-7181 

14. \\!ALTER RITl'ER ORI'IZ 
Josá !obran No. 53 E B - 206 
Col. San Miguel Chap.lltepec 
Dcleg. Hidalgo 
~~ico, D. F. 

15. C1\RI.OS RlJI:"; PAiíMIN) 

16. FEmWro UJIS SANIXNAL MIPJI.NDA 
Lauro lquirre No. 36 
Col, Agricultura 
Oeleg. Miguel Hidalgo 
11360 ~co, D. F. 
535-4372 

17. Jl:S.JS So". VER RAMIREZ 
3a Amador de O:npostela No. 103-B 
Col. Bcllavista 
Oeleg. Ixtapalapa 
08960 ~co, o. F. 
222-5054 

• 
18. E\.IARIS'ro VD;¡\ 'IEL1.E:l 

Peyote No. 15 u. Habitacional 
Dcleg. Ixtacalco 
~ico, o. F. 
650-2636 

ll<m'AVIT 
Barranca del 1-tlert.o No. 280 
Col. Guadalupe Irul 
Deleg. A. Ctlreg.1n 
01029 M1xico, D. F. 
651-9400 

UIOOAA'IORIOS UPJCIIN, S. A. 
Calz. de T1alp1n No. 2962 
Col. Espartaco 
04870 ~=. D. F. 
677-3688 

'lELEFtN::S DE MEGO) 
Parque vta No. 190 
~.D. F. 

nGNmuA 
Cil.ñad universitaria 
~co, D. F. 

UNlVERSIDliD All'nN:W\, DE MEXICO 
Centro de Ciencias de la At:!rosfera 
Ciudad Universitaria 
~ico, o. F. 
277-7518 ext 4387 

~,S.A. 
Viaductor No. 81 
Col. Tacubaya 
M1xico, o. F. 
277-3557 

'IELEfOl)S DE M!:XIOJ 
Parque vta No. 190 Oficina 526 
Col. OJ.auhténx 
Deleg. C\Jauhténx 
~~co, D. F. 
535-5330 

'IELEfOl)S DE MEXIOO, S. A. 
Parque vra No: 190 Oficina 525 
~io:>, D. F. 
535-5330 
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