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SUSTAINABILITY





“‘the science which studies 
human behaviour as a 

relationship between ends 
and scarce means which have 

alternative uses’ 

(Citado por Backhouse, 2002 en 
Rushton, 2009)

ECONOMICS



From job
to profession

2500 A.C. 
Chineses healing horses, buffalo, 
oxes

500 Romanos 
Book  “what veterinarians do”

Animals – pets – human
 Territory conquest
 Land croping
 Food supply



1740 
Claude Bourgelat
Director of the Lyon Academy of 
Horsemanship

1761 
Luis XV
Teaching cattle diseases
Royal Veterinary School





270 years after the discovery of 
America.

Only 257 years teaching
professionals.



VETERINARY SERVICES

“means the governmental and non-governmental 
organisations that implement animal health 
and welfare measures and other standards and 
recommendations in the Terrestrial Code and the 
OIE Aquatic Animal Health Code in the territory.” 

http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm%23terme_bien_etre_animal
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm%23terme_code_terrestre


Veterinary Services
Restructuring

Animal health and welfare, both domestic and wild from terrestrial, and 
aquatic systems.

Animal disease control

Animal disease control and eradication

Trade - Food Safety  - Public health- environment – SDG



Rojas y Romero, 2017



Awada et al. 2018; OIE , 2018



Animal protein trade

Rabobank, 2003

Poultry trade flow
Beef trade flow
Pork trade flow

Russian 
Federation

USA

Brazil

Canad
a

Mexico

Japan

Argentina

India

Australia



Rojas y Romero, 2017



Rojas y Romero, 2017



The role of animals in society

Deep changes in the relationship with animals and 
their management in the last 40 years: 
• high proportion of farm animals in standardized 

systems where the value of the individual is 
proportionally decreasing; 

• high individual value to pets and sport animals; 
• in general growing demand for healthy animals.



VS challenges

Old and new problems



VETERINARY SERVICES EMBEDDED IN THE 
PUBLIC SECTOR

Veterinary Services are under 
the overall control and 
direction of the Veterinary 
Authority. Private sector 
organisations, veterinarians,
veterinary 
paraprofessionals or aquatic 
animal health professionals 
are normally accredited or 
approved by the Veterinary 
Authority to deliver the 
delegated functions.

About 100% public

Over 80% private

http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm%23terme_autorite_veterinaire
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm%23terme_veterinaire
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm%23terme_paraprofessionnel_veterinaire
http://www.oie.int/index.php?id=169&L=0&htmfile=glossaire.htm%23terme_autorite_veterinaire


FINITE  PROBLEM
MULTIPLE DISEASES

Control  and 
disease eradication

ADDITIONAL 
DUTIES

Productivity and 
food quality

Many services
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CHALLENGES OF ANIMAL HEALTH IN LAC

• Trade diseases eradication
• Risk analysis and status 

demonstration
• Emergency management
• Zoning and compartimentalization
• Backyard production systems and 

wild animals
• Food safety
• AMR and animal welfare
• International forum
• Negotiation
• Service modernization
• Endemic disease control

Rojas y Romero, 2017





Animal Health Programs:
Formalization of systematic 

decisions about health promotion 
and disease control within specific 

context and scope

Animal Health Management

J.ROMERO/2015



ANIMAL HEALTH PROGRAMS

DECISIONS

RESOURCES ALLOCATION

TRADE OFF

COSTS

BENEFITS
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ANIMAL DISEASES ARE AN ECONOMIC ISSUE

Disease consecuences:
- Production
- Welfare
- Survival

J.ROMERO/2015

HUMAN REACTIONS

Resources re-allocation
Consumption decisions
Tourism

Direct impact + Indirect impact
Visible o Invisible                                                     

Risk management: AHP



Long term losses
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With and without intervention losses
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Rojas y Romero, 2017



Beneficios 
menos 
costos
(US$)

Años
0 10

Rushton (2012)



Animal health program stages

• Desing and management

• Delivery

•Financing



Restructuring guideline

Tipo substraible excluible

Private si si

Public No No

Toll good No Si

Comunal Si No







FINANCING

• Public funds.
• Compulsory – taxes and para-taxes.
• Donations.
• Cost-recovery and sales.



Economics of animal health
and decision making

http://www.washington.edu/uwit/im/roadmap/report/images/decision.jpg



ANIMAL HEALTH PROGRAM GUIDELINE

Prioritization Objective
seting

Determining
alternatives

Option
choice







MULTICRITERIA –DECISION

Baltusen y Niessen, 2006



2016
CRITERIO PONDERADOR clostridiosis brucelosis haemonchus pietin ectima contagioso oestrus neosporosis linfo adenitis keratoconjuntivitis

Enfermedad multi especie 0 3 1 2 3 2 2 3 2 3
impacto carne 0.3 3 2 3 3 3 1 1 1 2
impacto salud publica 0.1 1 1 0 0 1 0 1 0 0
Impacto en consumo 0.3 0 0 0 0 0 0 0 0 0
Factibilidad tecnica 0.2 3 2 2 2 2 3 1 2 2
Incidencia 0.1 3 1 3 2 2 1 1 2 3
Mercado internacional 0 3 3 0 0 0 0 0 0 0
TOTAL 1 1.9 1.2 1.6 1.5 1.6 1 0.7 0.9 1.3
RANKING 1 6 2 4 2 7 9 8 5





Taxa de desconto 6,000%

Ano 0 1 2 3 4 5 6 7 8 9 10 11
Custos 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

vacinação 1.585.671,83 6.947.330,91 5.625.470,61 11.328.852,30 9.855.273,41 9.236.917,80 11.423.697,15 12.181.862,27 11.071.968,82 13.429.718,62 10.427.162,64 12.645.587,51
testes rotina 3.040.259,59 3.162.465,88 3.461.840,71 3.420.401,38 3.514.675,00 3.590.212,50 2.967.300,00 3.446.225,00 3.233.350,00 2.433.550,00 2.253.325,00 2.131.687,50
educação/comunicação 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
fiscalização SVO 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
estudos prevalência 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 773.919,90
treinamentos 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Custo Fixo do SVO 6.185.008,96 6.185.008,96 6.185.008,96 6.185.008,96 6.185.008,96 6.185.008,96 6.185.008,96 5.741.716,63 6.489.088,97 8.534.640,01 9.213.973,86 10.525.143,72
8 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
TOTAL CUSTOS 10.810.940,38 16.294.805,75 15.272.320,28 20.934.262,63 19.554.957,37 19.012.139,26 20.576.006,11 21.369.803,90 20.794.407,79 24.397.908,63 21.894.461,50 26.076.338,63

Beneficios 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Abortos Evitados 0,00 0,00 0,00 0,00 13.869.568,95 20.147.901,06 28.045.789,73 36.262.766,73 43.953.042,81 50.408.314,84 56.515.169,89 61.464.978,06
mortalidade perinatal evitada 0,00 0,00 0,00 0,00 7.859.422,40 11.417.143,93 15.892.614,18 20.548.901,14 24.906.724,26 28.564.711,74 32.025.262,93 34.830.154,24
substituição de vacas Leite 0,00 0,00 0,00 0,00 1.739.953,80 2.527.577,97 3.518.377,43 4.549.206,89 5.513.961,11 6.323.782,60 7.089.894,78 7.710.854,06
ganho rendimento leite 0,00 0,00 0,00 0,00 763.958,95 1.089.647,18 1.472.854,67 1.895.397,84 2.346.609,95 2.819.605,42 3.308.786,02 3.584.400,00
mortalidade vacas 0,00 0,00 0,00 0,00 287.555,82 417.723,59 581.469,40 751.830,82 911.272,23 1.045.108,48 1.171.721,04 1.274.344,72
6 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
7 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
8 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00
TOTAL BENEFICIOS 0,00 0,00 0,00 0,00 24.520.459,91 35.599.993,73 49.511.105,42 64.008.103,43 77.631.610,36 89.161.523,08 100.110.834,66 108.864.731,07
BENEFICIOS-CUSTOS -10.810.940,38 -16.294.805,75 -15.272.320,28 -20.934.262,63 4.965.502,54 16.587.854,48 28.935.099,31 42.638.299,53 56.837.202,57 64.763.614,46 78.216.373,16 82.788.392,45
FATOR de ATUALIZAÇÃO 1,0000 0,9434 0,8900 0,8396 0,7921 0,7473 0,7050 0,6651 0,6274 0,5919 0,5584 0,5268
Custos corrigidos 10.810.940,38 15.372.458,26 13.592.310,68 17.576.810,58 15.489.357,82 14.206.976,44 14.505.272,39 14.212.140,10 13.046.668,70 14.441.084,63 12.225.752,94 13.736.689,90
Beneficios corrigidos 0,00 0,00 0,00 0,00 19.422.500,92 26.602.386,27 34.903.375,64 42.569.044,51 48.707.032,74 52.774.568,52 55.901.367,19 57.348.582,28
VA (B-C) -10.810.940,38 -15.372.458,26 -13.592.310,68 -17.576.810,58 3.933.143,10 12.395.409,83 20.398.103,25 28.356.904,41 35.660.364,04 38.333.483,89 43.675.614,24 43.611.892,39
Valor Presente Liquido (NPV) 159.445.655,90 R$ 159.445.655,90
Taxa Interna de Retorno (IRR) 30,2%
Razão Beneficio-Custo (BCR) 2,00

Análise Beneficio-Custo

4. ACB Brucelose – Fluxo de custos e benefícios



TASA DE ACTUALIZACION 10%

beneficios o ingresos perdidas evitadas inversion requeridas 
AÑO perdidas evitadas COSTOS FLUJOS DE EFECTIVOS TASA (1+I)-N a precio de hoy a precio de hoy

0 -                               5.099.138          (5.099.138)                              1,00 -                                             5.099.138                              
1 927.756                      5.794.198          (4.866.443)                              0,91 843.414                                    5.267.453                              
2 2.552.403                  6.018.180          (3.465.777)                              0,83 2.109.424                                 4.973.702                              
3 4.603.398                  6.297.237          (1.693.839)                              0,75 3.458.601                                 4.731.207                              
4 6.916.585                  6.492.662          423.923                                   0,68 4.724.121                                 4.434.576                              
5 9.085.498                  6.743.860          2.341.637                               0,62 5.641.379                                 4.187.407                              
6 10.924.249                7.051.202          3.873.047                               0,56 6.166.454                                 3.980.220                              
7 12.481.036                7.276.019          5.205.017                               0,51 6.404.745                                 3.733.748                              
8 13.607.522                7.557.762          6.049.760                               0,47 6.348.010                                 3.525.752                              
9 14.346.947                7.898.238          6.448.710                               0,42 6.084.506                                 3.349.624                              

10 14.912.055                8.154.653          6.757.403                               0,39 5.749.243                                 3.143.972                              
11 15.231.851                8.470.679          6.761.172                               0,35 5.338.671                                 2.968.921                              
12 15.367.088                8.848.216          6.518.872                               0,32 4.896.428                                 2.819.314                              
13 15.510.713                9.142.256          6.368.457                               0,29 4.492.901                                 2.648.186                              
14 15.552.436                9.496.764          6.055.672                               0,26 4.095.443                                 2.500.795                              

152.019.537              110.341.064     41.678.473                             66.353.339                              57.364.014                            

VAN 8.989.324
TIR 17,09%
B/C 1,16

Valor  Actual Neto (VAN)
Tasa Interna de Retorno (TIR )

Análisis Costo Beneficio  (ACB)



Modelo Excel – Actual – Reducción de 
Prev. al 0,51%

AÑO 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Modelo Disminución de Prevalencia estrategia al 0,51%. Tasa de descuento 5%
Costos Intervencion actual
Vacunación 13.368.217 13.368.217 13.368.217 13.368.217 13.368.217 13.368.217 13.368.217 13.368.217 13.368.217 13.368.217 13.368.217 13.368.217 13.368.217 13.368.217 13.368.217 13.368.217
Acreditación de veterinarios privados 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000 18.000
Costos SVO 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000 100.000
Vigilancia en leche (PAL) 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000
Diagnosticos Actuales Todos los motivos 8.797.500 8.797.500 8.797.500 8.797.500 8.797.500 8.797.500 8.797.500 8.797.500 8.797.500 8.797.500 8.797.500 8.797.500 8.797.500 8.797.500 8.797.500 8.797.500
Eliminación de Animales Positivos Actual 7.898.400 7.898.400 7.898.400 7.898.400 5.035.230 5.035.230 5.035.230 5.035.230 5.035.230 5.035.230 5.035.230 5.035.230 5.035.230 5.035.230 5.035.230 5.035.230
Total Intervención Actual 30.202.117 30.202.117 30.202.117 30.202.117 27.338.947 27.338.947 27.338.947 27.338.947 27.338.947 27.338.947 27.338.947 27.338.947 27.338.947 27.338.947 27.338.947 27.338.947
Total Intervención Actual c/descuento 30.202.117 28.763.921 27.394.210 26.089.724 22.491.819 21.420.780 20.400.743 19.429.279 18.504.075 17.622.929 16.783.742 15.984.516 15.223.348 14.498.427 13.808.026 13.150.501
Beneficios 
Abortos evitados 350.114 630.205 854.278 1.033.536 1.033.536 1.033.536 1.033.536 1.033.536 1.033.536 1.033.536 1.033.536 1.033.536 1.033.536 1.033.536 1.033.536 1.033.536
Listros de leche producidos 1.000.434 1.800.781 2.441.059 2.953.281 2.953.281 2.953.281 2.953.281 2.953.281 2.953.281 2.953.281 2.953.281 2.953.281 2.953.281 2.953.281 2.953.281 2.953.281
Mayor producción lactea 1.133.825 2.040.885 2.766.533 3.347.052 3.347.052 3.347.052 3.347.052 3.347.052 3.347.052 3.347.052 3.347.052 3.347.052 3.347.052 3.347.052 3.347.052 3.347.052
Ganancia peso ternero 812.439 1.462.391 1.982.352 2.398.321 2.398.321 2.398.321 2.398.321 2.398.321 2.398.321 2.398.321 2.398.321 2.398.321 2.398.321 2.398.321 2.398.321 2.398.321
Ganacia por bonificación de leche 2.437.500 4.875.000 7.312.500 9.750.000 9.750.000 9.750.000 9.750.000 9.750.000 9.750.000 9.750.000 9.750.000 9.750.000 9.750.000 9.750.000 9.750.000 9.750.000
Mantenimiento de vacas improductivas evitado 437.444 787.399 1.067.363 1.291.335 1.291.335 1.291.335 1.291.335 1.291.335 1.291.335 1.291.335 1.291.335 1.291.335 1.291.335 1.291.335 1.291.335 1.291.335
Total Beneficios 6.171.756 11.596.662 16.424.086 20.773.525 20.773.525 20.773.525 20.773.525 20.773.525 20.773.525 20.773.525 20.773.525 20.773.525 20.773.525 20.773.525 20.773.525 20.773.525
Total Beneficios c/descuento 6.171.756 11.044.440 14.897.130 17.944.952 17.090.431 16.276.601 15.501.524 14.763.356 14.060.340 13.390.800 12.753.142 12.145.850 11.567.476 11.016.644 10.492.042 9.992.421
Tasa Descuento 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Flujo B-C -24.030.360 -18.605.455 -13.778.031 -9.428.591 -6.565.421 -6.565.421 -6.565.421 -6.565.421 -6.565.421 -6.565.421 -6.565.421 -6.565.421 -6.565.421 -6.565.421 -6.565.421 -6.565.421
Flujo B-C con descuento -24.030.360 -17.719.481 -12.497.080 -8.144.772 -5.401.388 -5.144.179 -4.899.219 -4.665.922 -4.443.736 -4.232.129 -4.030.599 -3.838.666 -3.655.872 -3.481.783 -3.315.984 -3.158.080
VPN -112.659.251
RBC 0,649874455
TIR #¡DIV/0!

Mantenernos haciendo lo mismo por 15 años tal vez reduzca un poco la prevalencia



Estrategia del 20%

VPN 63.211.326
RBC 1,253
TIR 11,74%

Los costos totales con una tasa de 
descuento del 5% en 15 años 
suman 249.878.705 y los beneficios 
por erradicar al año 15 son 
313.090.031

EL flujo B-C se hace positivo al 
año 5. 

Sumatoria de Beneficios menos costos

Productividad de lo invertido

Rentabilidad de la inversión



Costos sin Buffer Costos con Buffer
Costos indirectos en U$S Datos 2016 2016 Datos 2017 2017

Costo Control (anlisis y vacunación)

Movimiento 983.850 5.157.668               771.184         4.042.802                   

Pruebas en frigorífico 294.289 367.109                  246.237 307.167                       

Refrendación de tambos 434.293 2.276.708               392.503         2.057.631                   
Prueba de Elisa en leche 3,00 145.059                  3,00 145.059                       
Total costos Control 7.946.543               6.552.659                   
2.1.2 Investigación
Sangrado - Predios en investigación 
(privado)

119.598 477.781                  38.759            154.838                       

Análisis - Predios en investigación 
(público) 149.192                  48.350                         
Total costos Investigación 626.972                  203.188                       
Linderos
Sangrado - Predios linderos (privado) 202.213           807.818                  200.124         799.473                       
Análisis - Predios linderos (público) 525.182           252.249                  423.837         249.643                       
Total costos linderos 1.060.068               1.049.116                   
Focos
Análisis predios focos 525.182           2.753.178               423.837         2.221.894                   
Vacunación focos y linderos 358.132 2.040.071               358.132         2.040.071                   
Total costos focos 4.793.249               4.261.965                   

TOTAL COSTOS ANALISIS Y VACUNACION               14.426.832                   12.066.927 

ACREDITACION DE VETERINARIOS (Campo 
y Laboratorio

56 6.680                       
56                    

6.680                            

COSTO TOTAL REPOSICIÓN (Leche, carne, 
fletes)

4.461                 3.152.886 2.925                      1.954.350 

SALARIOS (SVO) E INFRAESTRUCTURA                 4.060.009                      4.060.009 

COSTOS INDIRECTOS 21.646.408  18.087.967     



Flujo fondos del Proyecto 
(Estrategia Buffer)

CONCEPTO 2016 2017 Año 2 Año 3 Año 4 Año 5 Año 6 Año 7 Año 8 Año 9 Año 10

Beneficios 0 3.819.524 5.164.315 6.267.800 7.263.929 8.163.436 8.975.984 9.710.269 10.374.117 10.974.572 11.517.973

Costos 22.358.587 18.087.967 16.895.112 15.821.543 14.855.330 13.985.739 13.203.107 12.498.738 11.864.806 11.294.267 10.780.782

Flujos de 
fondos -22.358.587-14.268.443-11.730.797-9.553.742-7.591.401-5.822.303-4.227.123-2.788.469 -1.490.689 -319.695 737.190



Alternativa…
 
 

 
Categoría  Valor   

Neto  
Gobierno Consumidores  Productores  Industria y 

Distribuidores 

Beneficios      
Incremento en 
productividad  

5,750 750 0 5000   

Incrementos en 
producción 

4,400 400 1000 3000  

Reducción de 
perdidas  

1,235 0 0 1,000 235 

Incremento de 
exportaciones 

2,750 1250 0 500 1,000 

Costos            
Personal  (1,450) (1000) 0 (400) (50) 
Equipos  (825) (800) 0 (0) (25) 
Vehículos (925) (600) 0 (0) (325) 
Entrenamiento  (800) (500) 0 (0) (300) 
Materiales y Equipos (1550) (1000) 0 (0) (550) 
Ingreso perdido (215)  (200) (15) (0) 
           
Beneficio 
Neto 

8,370 (1,500) 800 9085 (15) 

 
Acosta, 2012
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INCENTIVES

Perry y Rich, 2007

Perry y Rich, 2007





Objectives



AHP design

Prerrequisitos de operación de las medidas y la 
estrategia en conjunto 

Interacción de las medidas generales y específicas 
(complementariedad).

Descripción y sincronización de medidas  en la 
cadena en función de riesgo 

Descripción de los componentes clave de las 
medidas (fuentes de costo).

Efecto positivo de la estrategia (pérdidas evitadas).

Definición de roles, beneficiarios y potenciales 
ganadores o perdedores 

Diseño del sistema de provisión de servicios.



Brasil
August 2018

Global Burden of Animal Diseases



CHALLENGES

• Economic impact
• Public and private roles
• Efficiency of AHP
• Health management
• Benefit oriented
• Country asset . Private-public-private
• International public good





The intervention aims to change or sustain
health status. 

It is successful if:
• Technically feasible
• Economically sustainable
• Social, environmental and political

acceptable

www.rnw.nl

AHP

J.ROMERO/2017



ACTCONC AND CCDC ETC ACE THE CEAL 
DECCCCONC



DECISIONS follow beliefs and 
perceptions about disease
impact and effectiveness of 

interventions within a context. 



DECISION MAKING
COGNITIVE PROCESS

• Intuitive mode (System1).

Kahneman – Nobel P (2002)
Heuristics of judgment

• Reasoning mode – (System 2)
Rational – Economics and probability
Rational expectations

J.ROMERO/2015

http://tecnicasdedecisionyprocesos.wordpress.com/



The CHALLENGE is supporting, 
influencing and accompanying
the decision making process.

JROMERO 2016





http://openinnovationtraining.blogspot.com/2013/05/si-quieres-ir-rapido-ve-solo-si-quiere.html
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