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BIO de Gustavo Vinueza C. @

* Gustavo Vinueza C., Autor

e 20 afnos de experiencia

 Planificacién, ejecucidén y monitoreo de proyectos, especialmente
relacionados con infraestructura y software

* Industria financiera y de consultoria

* Actualmente trabajo como Director de Consultoria en Palisade
Corporation

e Estudios
* Ingeniero en Sistemas, Universidad de Cuenca, Ecuador
 MBA, Universidad Torcuato Di Tella (Argentina)
* Ms. en Finanza, Adolfo Ibafiez University (Chile)
* Algo que no saben de mi
* 3 veces presentador en AACE International (Orlando, San Diego)
e 1 vez presentador en Colombia AACE este afo
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¢ Que es contingencia?

* Contingencia

* [1] Un monto agregado a una estimacion para permitir
elementos, condiciones o eventos para los cuales |a
ocurrencia o el efecto es incierto, pero que probablemente
resultara, en aumento de costos o tiempo adicionales.
Tipicamente estimado usando analisis estadistico o juicio
basado en activos o experiencias de proyectos anteriores

* AACE International Recommended Practice 10S-90

* [2] el presupuesto dentro de la Linea Base de la medida de
Rendimiento que se asigna para las incertidumbres
identificadas que han sido aceptadas y para las cuales se han
desarrollado respuestas contingentes o atenuantes

e Pedram Danesh-Mand

AACE International www.aacei.org



¢Que es contingencia®?

* Simplificado
e La contingencia es una cantidad adicional de costo o

duracion que debe incluirse en la estimacion de un
proyecto para permitir imprevistos

Jerarquia
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—
v
N
w
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Principales Supuestos

* Supuestos principales del analisis

* Costo de Contingencia(sin Cronograma)
e Sin cambio en el tiempo

* Solo un Proyecto
* Las Unidades de Negocio son internas

* Principios generales de estimacion de la AACE
* Tiempo: Etapas del ciclo de vida
* Modelo de calculo integrado

AACE International www.aacei.org



Requisitos del modelo

® Modelo de Calculo Integrado
* Diferenciar la incertidumbre de los eventos de riesgo
* Inclusidn de distribuciones probabilisticas
* Modelo aditivo que combina los dos
* Uso de Simulacion Monte Carlo

AN

| Uncertainty | | Risk Events Impact

v —L

t, $
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Modelo de ejemplo

Business Unit Cost ltem Minimum Most Likely Maximum
Engineering Feasibility Studies $40,000 $45,000 $72,000
Engineering Road Construction $20,000 $25,000 $30,000
Material Superstructure $59,218 $65,798
Material Exterior Closure $15,382 $17,091
Material Roofing $5,000 $7,800 | Uncertainty | [ Risk Events Impact
Material Interior Construction $71,223 $79,136 | ] [
Material Interior Finished $58,368 $64,854
Material Conveying Systems $30,000 $35,000 u
Material Plumbing $10,000 $15,700 n Ce I u rr ] re
Material HV.AC. $24,500 $35,000
Material Fire Protection Systems $41,500 $45,000
Material Electric Power & Lighting $26,675 $29,638
Material Equipment $13,000 $15,000
Material Furnishings $5,000 $7,500 $10,000
Construction Site Preparation $81,491 $90,545 $126,763
Construction Site Improvements $15,604 $17,338 $24,273
Construction Site Civil/lMechanical Utilities $9,432 $10,480 $14,672
Construction Site Electrical Utilities $30,286 $33,651 $47,112
Construction Electrical Systems $81,606 $90,673 $126,943
Construction Special Construction $80,645 $89,605 $125,447
Environmental Environmental Permits $10,000 $12,000 $15,000
Environmental Environmental Studies ) ) .. |Probability . Most Value if
Human Resources Onsite Accidents Training Plan Risk Type Business Unit Min . Max Value
o / Freq Likely Occurs
Human Resources Camp building - - - -
Human Resources Communication Plan Incomplete Designs Single  |Engineering 25% $ 80,000 | $100,000 | $120,000 100,000
Human Resources Disease Control Plan Errors & Omissions Single |Engineering 25% $250,000 | $350,000 | $390,000 340,000
Human Resources Overhead
Contract Terms and .
Human Resources Emergency Plans n Single Legal 35% $ 50,000 | $100,000 | $250,000 116,667
Legal Lobbying fees Conditions
Legal Regular activity fees Project Location and . .
Finance Finance Costs environmental factors Single  |Environmental 15% $ 10,000 | $ 15,000 | $ 60,000 21,667
Finance Trust Management Regulatory Risks Single |Legal 60% $ 10,000 | $ 15,000 | $ 60,000 21,667
Insurance Commission per Services — - - .
Insurance Premium Fees Land Acquisition Issues Single  |Construction 25% $ 10,000 | $ 15,000 | $ 55,000 20,833
PMO Project Management Permiting Issues Single  |Construction 10% $ 10,000 | $ 15,000 | $ 60,000 21,667
Abnormal Construction and
Single  |Construction 5% $ 70,000 | $100,000 | $180,000 108,333
Start up problems
Availability of skill labor Multiple |Human Resources $ 2,000 S 5,000|$ 10,000 5,333 16,000
Capabilities and experience
Eve n to S of subcontractors and Multiple [PMO $ 1,500 | $ 5,000 | $ 12,000 5,583 5,583
. Multiple |Construction $ 1,500 | $ 5,000 | $ 12,000 5,583 5,583
d e Rlesg O Multiple |Construction $ 1,500 | $ 5000 $ 12,000 5,583 11,167
Multiple |Construction $ 1,500 | $ 5,000|$ 12,000 5,583 11,167

AACE International

www.aacei.org
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Arquitectura del modelo — Linea Base
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AACE International

Total Cost of a Project
$558,817

90.0%

Mean = $229,083.80

$200,000
$300,000

www.aacei.org

80% = $405,660.79

$400,000

Contin

5.0%

gencia = P80

$500,000

. Total Impact -

Initiation

Minimum
Maximum
Mean

Std Dev
Values

$600,000
$700,000
$800,000

$900,000 -

$7,253.12
$825,401.73
$229,083.80
$168,086.00

5000
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Total Cost of a Project

90.0%

Contingencia
$176,577

$200,000
$300,000

$558,817

5.0%

Total Impact -
Initiation
Minimum $7,253.12
Maximum $825,401.73
Mean $229,083.80
Std Dev $168,086.00
Values 5000

Reserva de gestion
$419,741

Reserva de gestion
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$229,084 $405,661

S405,661 - $229,084 = $176,577

AACE International

www.aacei.org

$825,402

Reserva de gestion

$825,402 - $405,661 = $419,741
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¢Por qué es relevante? A

(La asignacion)

e Unidades de Negocio vs. Administracion de Riesgos

Unidades de Negocio

e Visibilidad e importancia
e Dinero disponible en caso de
necesidad por un riesgo que

ocurre

e Parte del riesgo, a cambio de una
recompensa justay
reconocimiento

AACE International www.aacei.org

Administracidon de Riesgos

e Control
e Optimice el uso

e Sinergias
e \lentajas internas

14



Propuesta

Asignhacion

Deterministica Jl desagregacion

Basado en
Medias
Simuladas

Prorrata
Predefinida

Exploremos cada una de ellas...

AACE International www.aacei.org




Asignacion deterministica

El prorrateo para cada
unidad de negocio se
calcula en funcidn de la
porcion determinista
asignada a cada unidad
de negocio de los
Elementos de Costo

AACE International

- Facil de ejecutar
- Facil de comunicar

- Esquema Natural

Cada UN tiene
una porcion de
contingencia

Seguro,

RH, 0.00%
° o\ 3.79% 2.67%

Finanza,

Ambiental 3.90%

,2.67%

Ingenieria,
6.92%

Material;
41.25%

Construccion,
35.59%

www.aacei.org

- La asignacion de
elementos de costo
a las UN podria
percibirse como
arbitraria y podria
incluirse un posible
nivel adicional de
complejidad.

- Sin riesgos
considerados



Sin Desagregacion

Descripcién Duefio_____Pros________|Contras

La contingencia esta Risk - Facil de ejecutar
completamente a Management - Bueno para
cargo de la unidad  estd acargo de centralizary

de Administracion  todo optimizar todas las
de Riesgos contingencias de

todos los proyectos
- Mas simple de
controlar ya que
finanzas solo
deberia buscar un
areay un proceso

AACE International www.aacei.org

- Puede crear incentivos
para que los gerentes de
proyecto inflen el
presupuesto. El area
podria ser vista como un
obstaculo para la
ejecucion

- Requiere personal
especializado

- Riesgo de exceso de
personal en el area



AACE International

Medias Simuladas
(e TR T R - R -7 R

Tasa para la

calculada sobre la
base de la parte de
cada UN del costo
total, después de un
proceso de
simulacioén. El
prorrateo se calcula
en funcion de la
asignacion de dinero
para cada articulo de
costo y riesgo.

Cada UN tiene
asignacion de cada UN una porcion de

contingencia

www.aacei.org

- Matematicamente,
solo la media podria

ser desglosada usando

los medios del
prorrateo de la UN

- Potencialmente
cualquier porcentaje
podria ser
desagregado usando
el% de prorrateo de
cada UN

- Incluye tanto
articulos de costo
como eventos de
riesgo

- La asignacién de
elementos de costo y
riesgos podria verse como
arbitraria y podria incluirse
un posible nivel adicional
de complejidad

- Requiere actualizacién
constante del porcentaje de
prorrateo de las UN a
medida que avanza el
proyecto



Prorrata predefinida

Cada UN tiene un Cada UN

% de asignacion
predefinido

AACE International

tiene una
porcién de
contingencia

www.aacei.org

- No hay problemas con

respecto a como se asignaron

los articulos de costo, ya que
estaban predefinidos, antes
gue el proyecto

- Se usa como un proxy de la
desagregacion del namero,
basado en reglas comerciales
y no estadisticas

- Podria ser asignado por
grupos de proyectos

- Diferentes industrias o
magnitudes de proyecto
podrian requerir la
modificacion de pesos
predefinidos



Alternativas de asignacion

Contingency Allocation
per Schema - Initiation Phase

Contingency Responsibility

AACE «

$250,000

$200,000

$150,000

Engineeri Construc Environ
€ . Material PMO
ng tion mental

B Schema 1 - Deterministic Allocation $28,055  $144,365 $167,333 $13,059 $10,821

m Schema 3 - Simulated Mean $53,966 $125669 $138,985 $10,594 $9,632
| Schema 4 - Predefined Prorates $60,849 $40,566 581,132 $40,566 $40,566
® Schema 2 - No Disaggregation S- S- S- s- S-

IV T ICuas cu VV VV VV.CACU L

HR

S-

Legal

$15,377

$23,419  $21,932
$40,566 = $40,566

s-

S-

Finance

$15,831

$12,895

$40,566
$.

$100,000
$50,000 ‘
N E e

Insuranc

$10,821

$8,568

$20,283
S

Risk
Manage
ment

$405,661



Aplicacion de metodologias
durante el ciclo de vida

Inicio Evaluacion Concepto Preparacion Entrega Finalizacion
Estratégica para Entrega
Alternativa 1 Medias Medias Medias Medias Medias Medias
Simuladas Simuladas Simuladas Simuladas Simuladas  Simuladas
Alternativa 2 Deterministico Deterministico Deterministico Medias Medias Medias
Simuladas Simuladas  Simuladas

* (Qué seria lo mas apropiado para su proyecto?

AACE International www.aacei.org
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¢ Por qué se analiza mas en detalle |3
alternativa de Medias Simuladas?

* jLas otras alternativas son faciles!
* Prorrateado
* % para cada articulo segun su costo asociado
 Sin Desagregacion
* 100% Risk Management

* Tasa predefinida Nuevo: Modelo hibrido por
rangos, compartiendo
responsabilidad.

* Parece ser el mas justo Criterio: Inmediatez.

e jTasa predefinida!

AACE International www.aacei.org



Ejemplo

Cost Estimation Model

Values x 10~-5

5.0%

2.54

2.0

=
wn
|

=
o
|

0.5

0.0

0.90

0.92

In $000s

Business Unit Cost Item Minimum Most Likely Maximum
Engineering Feasibility Studies $40,000 $45,000 $72,000
Engineering Road Construction $20,000 $25,000 $30,000
Material Superstructure $59,218 $65,798 $92,117
Material Exterior Closure $15,382 $17,091 $23,928
Material Roofing $5,000 $7,800 $10,000
Material Interior Construction $71,223 $79,136 $110,791
, Material Interior Finished $58,368 $64,854 $90,795
° M d | d E t : : d C t Material Conveying Systems $30,000 $35000  $40,000
O e O e S I I I I a C I O n e O S O S Material Plumbing $10,000 $15,700 $18,900
Material HV.AC. $24,500 $35,000 $42,000
L Fire Protection Systems $41,500 $45,000 $50,000
Total Cost / Initiation Electric Power & Lighting $26,675 $29,638  $41494
0.9404 1.0046 Equipment $13,000 $15,000 $19,000
90.0% 5.0% Furnishings $5,000 $7,500 $10,000
Site Preparation $81,491 $90,545 $126,763
Site Improvements $15,604 $17,338 $24,273
Site CivillMechanical Utilities $9,432 $10,480 $14,672
Site Electrical Utilities $30,286 $33,651 $47,112
Electrical Systems $81,606 $90,673 $126,943
Special Construction $80,645 $89,605 $125,447
Environmental Permits $10,000 $12,000 $15,000
Il Total Cost Environmental Studies $8,000 $15,000 $18,000
Minimum  917,106.62 Onsite Accidents Training Plan $7,000 $15,000 $17,000
poxmum . 1,072,85513 Camp building $15,000 $22,000 $27,000
Std Dev 19,280.88 Communication Plan $5,000 $8,000 $12,000
Values 1000 Disease Control Plan $7,000 $10,000 $15,000
Overhead $500 $700 $800
Emergency Plans $500 $1,700 $2,500
Lobbying fees $8,000 $12,000 $15,000
Regular activity fees $4,500 $4,700 $5,000
- Finance Costs $35,000 $38,000 $40,000
- Trust Management $1,200 $1,500 $5,000
Vs Commission per Services $1,450 $2,000 $2,500
3’7 b= % 8 g g Premium Fees $17,000 $25,000 $30,000
e e e - - - Project Management $25,000 $27,000 $30,000

Values in Millions

AACE International

www.aacei.org




Estimacion de Costos por EtaIOaS

Cost Estimation
By Stage

$1,200,000
$1,100,000
$1,000,000
$900,000
$800,000
$700,000
$600,000
$500,000

Initiation Strategic Concept Delivery Delivery  Finalisation
Assessment Readiness

* Etapas del ciclo de vida tomados de Danesh-Mand, Pedram, Guia de
contingencia, Risk Engineering Society and Engineers Australia, Sydney, Australia,
2016.

AACE International www.aacei.org



Registro de Riesgos O

Impact (S) per Event
. Business |Probabilit . Most Value if
Risk Type ) y Occurs? Min ) Max Value
Unit / Freq Likely Occurs
Incomplete Designs Single  |Engineering 25% 0 S 80,000 | $100,000 | $120,000 | $ 100,000 | $ -
Errors & Omissions Single  |Engineering 25% 0 $250,000 | $350,000 | $390,000 | $ 340,000 | $ -
Contract T d
ontract ferms an Single  |Legal 35% 0 $ 50,000 | $100,000 | $250,000 | $ 116,667 | $ -
Conditions
Project Locati d
roject Locatlon an Single  |Environmental|  15% 0 $ 10,000 | $ 15,000 | $ 60,000 | $ 21,667 | $ -
environmental factors
Regulatory Risks Single |Legal 60% 1 S 10,000 | S 15,000 | S 60,000 | S 21,667 | S 21,667
Land Acquisition Issues Single  |Construction 25% 0 $ 10,000 | $ 15,000 | S 55,000 | $ 20,833 | $ -
Permiting Issues Single  [Construction 10% 0 $ 10,000 | S 15,000 | S 60,000 | S 21,667 | $ -
Abnormal Construction and | . .
Single  |Construction 5% 0 S 70,000 | $100,000 | $180,000 | $ 108,333 | S -
Start up problems
Availability of skill labor Multiple |Human Resour 3 3 S 2,000|$ 5,000|S 10,000 | S 5333 S 16,000
Capabilities and experience
of subcontractors and Multiple |PMO 1 1 S 1,500 |$ 5,000 S 12,000 | S 5583 |S 5,583
suppliers
Construction disturbances |Multiple |Construction 1 1 S 1,500 |S 5,000|$ 12,000 | S 5583 |$ 5,583
Ch in Market
anges In viarke Multiple |Construction 2 2 $ 1,500|$ 5000|$ 12,000|$  5583|$ 11,167
Conditions
Technological Changes Multiple |Construction 2 2 S 1,500 |$ 5,000 S 12,000 | S 5583 | S 11,167
Total S 71,167

* Lista de riesgos tomada de "Principles of Schedule Management — aplicacion en Ingenieria,
Compras y Construccion”, Practica recomendada 70R-12

AACE International www.aacei.org



Registro de Riesgos &
Probabilidad/Fase

Probability
Risk Description
Risk Description Strategic Delive
i Initiation = Concept i k. Delivery | Finalisation Graphic
Incomplete Designs Assessment Readiness
Errors & Omissions ____ |Incomplete Designs $ 102,990 $ 72,093 $ 51,495 20,598 $ 25,747 10,299 I I -
Contract Terms and
Conditi
ondrtions Errors & Omissions $ 302,286 $ 211,600 $ 151,143 60,457 $ 30,229 30,229 I I B
Project Location and
environmental factors Contract Terms and I l
Conditions $ 110,054 S 77,038 $ 55,027 22,011 $ 27,513 - . m
Regulatory Risks Project Location and I
environmental factors S 32,137 $ 2249 $ 16,069 6,427 S 8,034 6,427 || ..7_7
Land Acquisition Issues I
Regulatory Risks S 19,183 S 13,428 S 9,591 3,837 S 5,755 3,837 l B —
Permiting Issues I
Abnormal Construction Land Acquisition Issues S 27,368 S 19,158 S 13,684 5,474 S 8,211 - I . —
and Start up problems
Permiting Issues $ 19,084 $ 13359 $ 9,542 3817 $ 7,633 3,817 I l B =
Availability of skill labor : T
o . Abnormal Construction
Capabilities and experience |, ¢ b $ 90262 $ 63,183 $ 45131 18,052 $ 18,052 18052 B
of subcontractors and and Start up problems ! 4 4 , i , - .———
suppliers I l
Availability of skill labor ¢ 3,629 $ 2540 $ 1,815 726 $ 726 - A e =
Construction disturbances |Capabilities and experience
Changes in Market of subcontractors and I
Conditions suppliers % 5570 5 3899 S5 3342 5 2228 5 1671 5 1114 I I
Technological Changes Construction disturbances $ 5,576 $ 4,461 $ 3,346 1,673 $ 1,673 558 I I . g
Changes in Market
Conditions $ 3995 $ 2,796 $ 1,997 1,598 $ 1,598 1,997 Bl m -
AACE International WWW.A& Technological Changes ~ $ 6,145 $ 4301 $ 3,072 2,458 ¢ 2,458 3,072 I B -




Registro de Riesgo — Impacto

Fase de Inicio

$46,107

Values x 10™-6

N\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\

\

\
\
\
\

$100,000

Total Impact - Initiation

$557,410

90.0%

$200,000
$300,000
$400,000
$500,000

5.0%

$600,000

. Total Impact Initiation

Minimum $10,666.67
Maximum $771,568.24
Mean $229,103.41
Std Dev $170,084.30
Values 5000

$700,000
$800,000

AACE International

www.aacei.org




Registro de Riesgo "

Impacto por Fase

Risk Register Impact
By Stage

$600,000.00
$500,000.00

$400,000.00
$300,000.00
$200,000.00

$100,000.00

Initiation Strategic Concept Delivery Readiness Delivery Finalisation
Assessment

Mean ssesess P90

* El impacto del registro de riesgos disminuye ya que los riesgos que podian
ocurrir durante la ejecucion del proyecto no ocurrieron

AACE International www.aacei.org



isis combinado

Cost + Risk Register Impact
By Stage

Ana

41,800,000
41,600,000
$1,400,000
$1,200,000

$1,000,000

$800,000

$600,000

$400,000

$200,000

Initiation Strategic Concept Delivery Delivery Finalisation
Assessment Readiness

Cost Mean Risk Register Mean  ss+se=- P10

Strategic Delivery
Statistic Initiation Assessment Concept Readiness Delivery Finalisation

Mean $ 1,274,543 $ 1,043,268 $ 992,215 $ 923,202 $ 1,024,032 $ 1,102,584
80% S 1,449,296 $ 1,165249 $ 1,078,674 $ 966,085 $ 1,067,531 $ 1,135,395
AACE | Contingency $ 174,752 $ 121,982 $ 86,459 $ 42,883 $ 43,499 $ 32,812




Percentil de Asignacion por fase s

Business Unit

Strategic
Initiation Assessment

Concept

Delivery
Readiness

Delivery

Finalisation

Engineering 13.30% 12.58% 11.34% 9.03% 8.74% 7.71%
Construction 30.98% 31.47% 31.94% 32.74% 32.74% 33.08%
Material 34.26% 35.41% 36.85% 39.39% 39.58% 40.62%
PMO 2.61% 2.62% 2.61% 2.61% 2.64% 2.57%
Environmental 2.37% 2.40% 2.44% 2.47% 2.44% 2.50%
Human Resources 5.77% 5.74% 5.49% 5.45% 5.51% 5.45%
Legal 5.41% 4.31% 3.65% 2.23% 2.23% 1.79%
Finance 3.18% 3.29% 3.42% 3.65% 3.67% 3.77%
Insurance 2.11% 2.18% 2.27% 2.43% 2.44% 2.50%
Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
Prorate by Business Unit
Example of 3 BUs

45.00%

40.00% 2 393 39,585 == 40.62%

:sz - ;3:;:: :?:;;: T 32.74% 32.74% 33.08%

25.00%

20.00%

o 13 30% mmm— 12.58% mm— 11,34%

10.00% —9.03% 8.74% — -

5.00%

0.00%

Initiation Strategic Concept Delivery Readiness Delivery Finalisation

AACE International

www.aacei.org

Assessment

e Fngineering e Construction

Material



Rayos-X de |la Contingencia

$200,000
$180,000
$160,000
$140,000
$120,000
$100,000
$80,000
$60,000
$40,000
$20,000

S0

AACE International

Contingency X-Ray
Mean-P80

$174,752

$43,499
$32,812

- I I —
Initiation Strategic Concept Delivery Readiness Delivery Finalisation
Assessment
s Engineering Construction = Material = PMO

Environmental = Human Resources HEm | egal N Finance

I nsurance = Contingency

www.aacei.org
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PROXIMOS PASOS Y CONCLUSIONES

www.aacei.org

aacCe .D

lnternatton
The Authority for T




Conclusiones

* Cada Proyecto necesita Contingencia
e jTarde o temprano, alguien debe pagar la cuenta!

» Se presentan 4 alternativas practicas
* Para disminuir el factor subjetivo
* Para permitir su asignacion dinamica

34
AACE International www.aacei.org



Fste es un primer paso...

* Tenemos que monitorear como funciona

e Con el fin de ver
* Qué tan buenas son las alternativas
e Cuales son mejores que otras
* Siresuelve un problema real en una empresa o no

35
AACE International www.aacei.org
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