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1. Introduction 

Africa is experiencing a series of simultaneous changes including substantial and unprecedented urban, 

socio-economic, policy and technological transitions. The United Nations (UN) predicts that, in 2050, 

the African population will reach 2.5 billion, from 1.2 billion today, and that 56 percent of the 

population will live in urban areas, vis-à-vis 40 percent today (UN, 2017, 2018). Gross domestic 

product, currently at USD 4.7 trillion, is estimated to almost triple by 2050 (FAO, 2018), resulting in 

increased purchasing power for African consumers. An emerging middle class will support the 

democratization of the continent, further reinforcing economic growth and development (AfDB, 2011). 

Basic infrastructure, such as power supplies and communications, will be increasingly available, 

allowing Africa to benefit from technology development and, in the best case, to use technology to 

leapfrog over some of its current and emerging challenges (Swarth, 2011). 

These rapid transitions will have major implications for African agriculture, which will be challenged to 

supply affordably-priced, nutritious and safe food to an increasingly affluent and urbanized population. 

Evidence from other regions suggests the sector will undergo two major structural transformations in 

the coming decades. The first is that, while the quantity and value of agricultural production will 

increase, the contribution of the sector to GDP and employment will reduce. Currently, in sub-Saharan 

Africa and North Africa agriculture accounts for 17.5 and 11.7 percent of GDP and contributes 57 and 

22.3 percent to total employment, respectively. In high income countries, these shares are less than 2 

and about 3 percent, respectively (WDI, 2018). The second transformation is that livestock will become 

one of the most important sectors of agriculture in value terms. Today, it accounts for 25 percent of 

agricultural value added in Africa, and for 55 percent and 67 percent in North America and Western 

Europe, respectively (FAOSTAT, 2018). The reason is that, as economic development progresses, 

increasingly well-off consumers will move away from a predominantly cereal-based diet and start 

purchasing the high-value proteins that meat, milk and other livestock products offer, as well as fruits 

and vegetables. This trend in animal source food consumption pattern, often referred to as Livestock 

Revolution (Delgado et al., 1999), will profoundly affect the development of African livestock in the 

coming decades. 

A useful approach to help with decision-making in the context of the expected increase in human 
population numbers and increases in animal production is the concept of One Health, which recognizes 
the interconnectedness between human and animal health, as well as relationships with the 
environment. “One Health promotes a whole of society approach by incorporating human medicine, 
veterinary medicine, public health, and environmental information when developing policy and 
determining interventions to address current challenges threatening today’s globalized world” 
(Papadapoulis and Wilmer, 2011). 

This report presents long-term scenarios for 2050 as developed by Burkina Faso national stakeholders 

and their impact on public health as assessed by the One Health Policy Model developed by the USAID-

funded Preparedness and Response project (Moreland et al., 2018).  Scenarios contain stories of 

multiple futures, from the expected to the wildcard, in forms that are analytically coherent and 

imaginatively engaging. A good scenario elicits attention and says, “Take a good look at this future. 

This could be your future. Are you going to be ready?” (Bishop et al., 2007, p. 5). The One Health Policy 

Model, populated with both scenario data and long-term quantitative projections for the livestock 

sector developed by the FAO Global Perspective Studies Team, provides quantitative evidence on the 

impact of alternative long-term futures on a variety of societal dimensions, including public health.   

The next section presents the cattle / poultry livestock scenarios for Burkina Faso articulated by 

national stakeholders as part of the implementation of the FAO Africa Sustainable Livestock Project. 

Section three presents the One Health Policy Model and its application to the livestock sector in 
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Burkina Faso, with a specific focus on the impact of zoonotic diseases on public health in the year 2050. 

Section four presents conclusions. 

2. Burkina Faso livestock projections and scenarios 

2.1. Projected increases in the demand and supply of livestock products by 2050 

In the next 35 years, the overall consumption of all livestock products will increase by around 216 per 

cent and more than triple for beef, poultry and pork, although starting from a low base for the latter. 

The demand annual increase will be impressive for all commodities. It will be 2.9 per cent for milk and 

4.1 per cent for poultry and pork, generating significant increases in volume.  

 

For example, the aggregate estimated consumption of milk and beef will be around 1 303 000 tonnes 

of milk and 516 400 tonnes of beef in 2050. These increases in demand for animal products will also 

represent a major opportunity for breeders to develop their business. At the broader societal level, 

they will represent an opportunity for agricultural growth that supports sustainable and inclusive 

development. 

Figure 1. Burkina Faso: Current and projected consumption of livestock products, 2015–2030–2050 

  

Source: FAO Global Perspectives Studies (2018) 

As a response to the growing demand for animal source foods, Burkina Faso livestock producers are 

requested to anticipate investments that increase production and productivity.  

In terms of production, it is estimated that, between 2015 and 2050, production will increase from a 

minimum of 54 percent for beef to 302 percent for poultry meat, with annual growth rates ranging from 

1.2 to 4.1 percent. Eventually, meat demand will increase more than production, worsening the Burkina’s 

meat and milk trade balances.  

 

 

  

1 303.2 

Growth rate, 2015–2050 
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Figure 2. Burkina Faso: Current and projected production of animal source foods, 2015–2030–2050 

 

Source: FAO Global Perspectives Studies (2018) 

2.2. Scenarios for cattle and poultry production systems in 2050 

Quantitative projections inform on the plausible size of the market for animal source foods in 2050. 

However, they provide little insight on the structure of livestock production systems in 2050, which 

not only is a determinant of the production level but also determine the public health, environment 

and livelihoods’ impact of the livestock sector on society. For example, the same amount of proteins 

can be generated either by extensive or intensive livestock producers, whose production practices are 

markedly different, thereby resulting in different impacts on society.  

With the objective to anticipate the possible impacts of livestock production systems on public health, 

the environment and livelihoods, Burkina’s stakeholders have articulated long-term (2050) scenarios 

for the cattle and poultry systems. The scenarios portray, in qualitative way, alternative but all 

plausible livestock production systems in 2050. In order to develop livestock scenarios stakeholders 

have:  

 Articulated long-term scenarios for Burkina Faso, the assumption being that livestock is more a 

follower than a driver of economic development and, hence, its future structure will largely 

depend on how Burkina Faso will be in 2050. To this end, they have identified two key 

“uncertainties” that are anticipated to influence the overall development trajectory of the country 

in the years to come. These are the governance system, which can be good or bad depending on 

the level of inclusiveness and accountability of the  government and the effectiveness of the rules 

of law, and the economic system, which can be diversified and growing or unidimensional and 

stagnant. Figure 3 provides a narrative of the possible four futures of Burkina Faso associated to 

alternative interactions between the governance system and the economic system in 2050. 

Stakeholders named the different scenarios Burkindi Faso (the pride of belonging to a prosperous 

nation), Rimbastaba Faso (a reference to a situation in which a few group of people is eating while 

all the others are watching), Silmande Faso (literally spiral) and Espoir Faso (literally hope). 

 Developed a narrative of the poultry and cattle sectors in the different scenarios. Stakeholders 

have first agreed on the number of share of animals raised in the different production systems 

(e.g. extensive vs intensive) and then described the characteristics of the different systems in 

terms of production practices, the animal diseases situation, including specific references to 

zoonoses and emerging infectious diseases, and the implications for the environment and 

Growth rate, 2015–2050 
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people’s livelihoods. Figures 4 and 5 summarise the narratives for the cattle and poultry 

production systems in the different 2050 scenarios. 

The 2050 cattle and poultry scenarios show that, in all possible futures there could be issued associated 

with zoonoses and emerging infectious diseases. In particular, because of expanded human and animal 

populations, in all cases the 2050 will be characterized by more intense interactions between animals 

and humans on the farm, along the value chain and in marketplaces. The risk of outbreaks of endemic 

zoonotic diseases will be higher. In some scenarios, it will result in higher disease prevalence and 

incidence in both animals and humans, and greater cost for society at aggregate and per capita level. 

The relative cost for society to manage zoonoses, therefore, will go up. At the same time, farmers will 

have incentives to increasingly use antibiotics either to expand their businesses and tap into the 

growing demand for livestock products, or to reduce the risk of their animals being infected by 

diseases. If antimicrobial resistance in humans is developed, the cost of society can be massive in terms 

of human life lost owed to infectious diseases that, today, are effectively treated. In this context, a first 

step for the government to design effective policies in to have some quantitative assessment of the 

impact of society of zoonoses or AMR, which helps to assess the cost effectiveness of alternatives 

programs that can be put in place to prevent, control and manage zoonotic diseases and AMR. 
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Figure 3. Burkina Faso: 2050 country scenarios 

RIMBASTABA FASO 
A few oligarchs control a growing economy. The government is 
weak and redistribution policies ineffective, with reduced 
quantity and quality of public services, starting with education 
and health services. Urban areas are characterized by slums and 
poor sanitation. Enlargement of the poor fringe to more than 
50 percent. Twenty-seven percent of the population is severely 
insecure. Life expectancy drops by 5 percent (57 / 54.5). Non 
communicable diseases/emergencies are frequent. 
Environmental degradation and climate change negatively 
impacts on the economy. 

BURKINDI FASO 
Burkina is a high-income country and there is a good infrastructure 
network, a competitive, diversified, technician and entrepreneurial 
economy. The population is well educated and life expectancy is 
over 75 years old. The poverty rate falls to 10 percent. The 
malnutrition rate drops to 16 percent. Life expectancy increases to 
75 years. Communicable diseases are decreasing. Access to 
drinking water and sanitation is 100 percent. The rate of 
deforestation will drop to 3 percent and re-forestation policies are 
supported. Burkindi Faso will be quite resilient to climate change. 

Good political governance 

Wicked political governance 

Economic 

growth 

 

SILMANDE FASO 
Burkina is a low-income country, where agriculture is 
unproductive and there is inefficient unsustainable use of 
natural resources. Foreign investors have left the country. 
The poverty rate is 75 percent. People with food insecurity 
account for 60 percent of the population. Life expectancy 
drops to around 58 years.  
Communicable and non-communicable diseases are the 
leading cause of death. Nearly total deforestation. Climate 
change negatively impacts on the economy. Low 
resilience to climate shocks.  

ESPOIR FASO 
The government lacks resources to invest in public goods, 
such as education, health, power and road infrastructure. 
However, the governance is functional and if regional 
economic situation booms, the country will be able to 
follow.  
The poverty rate decreases to 40 percent. The number of 
undernourished people decreases. Life Expectancy is 
around 60 years.  
Protected areas are growing. Broad environmental 
education ensures resilience to climate change. 

Economic 

regression 
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3. Assessing the impact of future livestock systems on public health 

3.1. One Health Policy Model 

Livestock scenarios, while consistent stories, lack the quantitative dimensions that are needed to better 
assess the pros and cons of alternative policy interventions.  

To provide a framework to explore policy and program options for the challenges of the zoonoses-health 
paradigm, a policy model using a one health approach was developed by Palladium, a partner on the USAID-
funded Preparedness and Response Project (P&R) and implemented using the Burkina Faso livestock 
scenarios as input. The One Health Policy Model (OHPM) is designed to help decision-makers understand the 
nature and scale of how changes in the livestock and human populations might impact veterinary, human, 
and environmental health, including some of the available policy options. As such is a truly One Health Policy 
Model. The model can generate analytical and scenario-based evidence that will help gain traction with 
country-specific stakeholders. Because the model takes a tripartite approach to modelling the human 
population, livestock population, and the environment, it takes a One Health approach and shows the 
linkages between these three sectors. 

Overview of the model’s structure 

The OHPM measures the impact on human, animal, and environmental health of zoonotic disease, as well as 
the economic costs. Figure 4 graphically depicts the relationships in the model. The model starts with 
exogenous projections of the human and animal populations, as well as data that describe the diseases under 
consideration. Based on the data and projections, the number of animal and human cases of zoonotic disease 
are calculated; these are used to develop measures of the public health impacts of disease. Environmental 
indicators are calculated based on the number of animals in each scenario, and economic impacts are 
calculated based on animal and human health losses due to zoonotic disease. 

Figure 4. Overview of the One Health Policy Model  

 

The model can be configured to compare two scenarios for one animal species for up to two diseases. 
Scenarios are defined by the mix of input parameters as described below. Scenarios may differ according to 
animal population growth rates or distribution of production systems, people exposed to zoonotic disease, 
and/or different levels of policy intervention. Policy interventions can affect the animal prevalence rate, the 
number of people exposed to disease, and the likelihood of those people contracting illness.  
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A feature of the model is inclusion of program or policy intervention simulations. Interventions affect the 
prevalence of the disease in animals, the spill over rate and the interface (contact) between animals and 
humans. For example, a bio-security program that changes the way in which farmers interact with their herd 
could reduce spill over or a vaccination program could reduce prevalence.  

Production systems 

Recognizing that different production systems can have drastically different implications for zoonotic disease, 
the framework can accommodate up to five different production systems. Often production systems vary 
between less intensive traditional systems and more intensive industrial systems. The user must define the 
characteristics of each production system, such as the animal population kept in that system, and the base 
year prevalence for each zoonotic disease. As zoonotic disease is managed differently in different production 
systems, the user can enter parameter values, such as reduced output of animal commodities per case or 
reduced fertility of infected animals that are specific to production systems. Production systems can also 
have different environmental profiles, so the parameters regarding greenhouse gas (GHG) emissions and 
water footprint per animal may also vary by production system.  

In the two different scenarios, the overall size of the livestock population changes according to user-specified 
growth rates. The relative sizes of the different production systems may also change over time. The user can 
enter different shares of the population between the production systems in the base year and the end year 
of each of the scenarios. These assumptions reflect programmatic ambitions to scale up livestock production, 
modernize, or intensify the industry.  

Populations at risk 

For a zoonotic disease to be contracted by a human, there must be contact with infected animals. How that 
contact occurs will differ by various classes of humans. The model enables the user to define up to three 
populations at risk of contracting the given zoonotic disease. These populations are specific groups of people 
that interact with the livestock in question or animal products originating from them. Often, they are groups 
that work directly with the animals, such as herders, veterinarians, or market and slaughterhouse workers. 
Other affected populations that may be relevant in some circumstances are nomadic populations, small-scale 
farmers, general populations in specific geographic regions, and end consumers of animal protein (such as 
meat or dairy) for food-borne zoonotic diseases.  

For each affected population, the user must enter the percentage of the population in contact with the 
livestock, the population forecast, and the exposure index. The exposure index is a 0–1 measure of the 
intensity of exposure of the people in this affected population to the livestock. Veterinarians and 
slaughterhouse workers would likely have a higher exposure index – for example, 0.9 – than would the 
general population in a given geographic region; for example, an exposure index of 0.3 because they spend 
a lot of time in direct contact with the animals and their bodily fluids. 

Input data 

As with any model, several data inputs are necessary to configure the base year of the model and to set 
future values of key parameters. The OHPM requires data that vary by: 

 Production system: Animal prevalence, animal fertility losses per case, and reduced production of 
animal products per case may all vary across production system. The user specifies the base year 
number of animals that are kept in each production system. 
 

 Affected population: The human exposure index may vary by affected population. For more 
information about the exposure index, see the section on ‘Populations at risk’. 
 

 Disease: For each disease, the model requires data on the human and animal health characteristics. 
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Scenarios 

The P&R One Health Policy Model can be used to create scenarios based on alternative assumptions and to 
see how these assumptions influence outputs. These assumptions pertain to the values of key inputs in the 
model, some of which may be amenable to control and some purely exogenous. For this model, these are 
the main parameters that, together, can define a scenario.  

 Production system shares: The model computes the base year shares of the animal population, by 
production system, based on the user-provided population estimates. The user then specifies the 
share of the animal population in each production system in the end year, which the model uses to 
construct population forecasts. 
 

 Animal population growth: The user also defines different rates of growth for the overall animal 
population for each scenario. 
 

 Humans exposed to animals: The user specifies the base year percentage of the human population 
that falls into each affected population exposed to animals, as well as the end year percentages for 
each of the scenarios. For example, in a scenario in which the animal population grows faster, the 
user may assume that more humans become involved in keeping livestock. 
 

 Water and GHG use per animal: These parameters can be entered by production system for the base 
year and end year for each scenario. This enables the user to consider trends in environmental health 
associated with the scenarios. 

3.2. Results for brucellosis, bovine tuberculosis, salmonellosis and highly pathogenic avian 

influenza 

Scenario inputs 

The stakeholder-articulated long-term future scenarios described above in Section 2.1 for production 

systems for beef cattle, dairy cattle and poultry paint a broad vision of Burkina Faso’s future for the livestock 

industry. In order to estimate the likely impact of these scenarios on animal and human health as well as the 

environment these future qualitative scenarios were translated into quantitative parameters that were then 

used in the One Health Policy Model to project zoonotic disease in the species considered and its impact on 

the health of animals, humans and the environment.   

Specifically, for each animal species and each disease, key parameters in the model were set by scenario for: 

 production system shares; 

 animal growth rates by production system; 

 the percent of humans exposed to animals in specified risk groups; 

 water consumption per animal per year by production system;  

 enteric fermentation per animal per year by production system.  

We also simulated interventions that affected animal prevalence, spill-over and interface parameters in the 

model. Rather than focus on specific interventions, we simulated generic interventions for prevention and 

for detection and response.  

In order to simplify the results, we limited the modelling to the two extreme future qualitative scenarios 

corresponding to the upper right-hand quadrant corresponding to good governance and a prospering 
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economy (Scenario Burkindi), and the scenario in the lower left-hand quadrant corresponding to poor 

governance and a stagnating economy (Silmande). We also simulated a business-as-usual scenario (BAU) that 

maintained 2015 levels of the model’s parameters. 

These inputs are presented in the Tables A1 and A2 below in the Appendix which show for each parameter, 

the baseline (2015) value and the values for 2050 for the two scenarios. Baseline values were drawn either 

from published data in Burkina Faso or from an “expert elicitation” exercise conducted by FAO. Expert 

elicitation consisted of interviews and meetings with local experts and stakeholders who are familiar with 

the livestock and zoonoses situation. In general, we see that the Burkindi scenario represents a future with 

more livestock in more intensive systems, higher growth rates of animals and more consumers of animal 

products. By contrast, the Silmande scenario is interpreted to be a Burkina Faso in which the production 

systems remain largely traditional, animal population grow more slowly and fewer humans are exposed to 

animals who may be diseased. 

Interventions (not listed in the tables) were set by FAO experts to increase over base for the Burkindi scenario 

and to decrease for the Silmande scenario.  

Impacts on animal and human health and the environment 

In this section we present the long-term modelling results for three scenarios. In the business-as-usual 

scenario (BAU) we held all parameters constant at their 2015 levels. For the Burkindi and Silmande scenarios 

we used the parameters listed in the tables in the previous section. The results are presented in Table 3 

below. 

Cattle - brucellosis 

Projection of zoonotic disease and its impacts on animals and humans are affected by the number and 

prevalence of the disease in animals and the contact between animals and humans (Table A1). For cattle in 

Burkina Faso the scenarios showed increased numbers of cattle by 2050 for the business-as-usual scenario 

compared to the 2015 (Today) population. The Burkindi scenario projects a slightly higher number of animals 

compared to the business-as-usual and the Silmande scenario has slightly fewer in 2050. 

In terms of prevalence, Burkindi has a lower prevalence rate (1.06 percent) in 2050 compared to the BAU 

and baseline prevalence (1.15 percent) and Silmande has a highest prevalence of 1.87 percent in 2050. 

When the prevalence rates are combined with the projected beef cattle populations, we see that the number 

of brucellosis-infected cattle is higher than the estimated current number in all three scenarios. However, 

with a lower prevalence rate, the number of infected cattle in the Burkindi scenario is lower compared to the 

business as usual and Silmande scenarios. 

Turning to the impact on humans we see that the number of human cases of brucellosis more than doubles 

under the BAU scenario and is more than ten times the estimated current number by 2050 under the 

Silmande scenario. The Burkindi scenario, however, shows a decline relative to today, despite an increase in 

both cattle and human populations. These patterns can be traced to scenario assumptions relative to 

populations at risk. Under the Burkindi scenario only 47 percent of humans have any kind of contact with 

cattle or cattle products whereas under Silmande 100 percent of the population is exposed. See Table 1. 

The financial cost of zoonotic disease can be broken down into the costs to the livestock sector and the costs 

in terms of human public health.  Of these two elements, the human health costs component is the largest, 

except in the Burkindi scenario.   In Table 3 we see that all three scenarios show a higher combined cost to 

society in 2050 compared to today with Silmande being the highest. The Burkindi scenario projects total costs 

less than a third of those projected for Silmande. 
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Table 1. Scenario results for cattle – brucellosis, water use and greenhouse gas emissions 

 2015 2050 2050 2050 

 Today BAU Burkindi Silmande 

Number of animals 9 091 000  11 645 349  12 015 180  11 014 994  

Animal prevalence 1.16% 1.16% 1.06% 1.87% 

Number of infected animals 105 753 135 467  127 433  206 344  

Number of human cases 19 370  44 802   12 950  209 502  

Livestock industry cost* 6 131  7 85 10 903  10 865 

Human health cost* 7 275  11 007  3 182  51 472 

Total cost to society* 13 406  18 861  14 085 62 337 

Water footprint  2.42% 3.10% 3.65% 2.89% 

GHG footprint 47.41% 26.15% 26.17% 24.81% 
* CFA million  

The environmental impacts are measured by the water and CO2-equivalent emissions of animals.  The water 

footprint represents the percentage of available water in Burkina Faso consumed by the animals and the 

GHG footprint is the percentage of expected total CO2 emissions from all sources. These projections vary by 

scenario to the extent that animal population varies by scenario and by production system since GHG and 

water use per animal are higher in more intensive, industrial (feedlot) systems. Hence, we see that the water 

footprint of cattle in Burkina Faso for the Burkindi scenario is the highest of all scenarios with a predicted 

footprint of nearly 4 percent of the available supply in 2050 leading to a concern about the environmental 

sustainability of the Burkindi cattle growth rates. The GHG footprint for 2050 for Burkindi, however, is lower 

than that of today (around 26 percent of all projected CO2 emissions vs. 47 percent today). 

Cattle - bovine tuberculosis 

Projected prevalence rates (Table 2) for bovine tuberculosis (TB) in cattle are higher than for brucellosis. 

Current (2015) prevalence is estimated at about 5.2 percent and stays flat under the business as usual 

scenario. However, the scenario inputs predict an increase to 8.5 percent by 2050 with the Silmande scenario 

and reduction to 4.14 percent for Burkindi. This results in proportionally few infected beef cattle in 2050 

under Burkindi compared to Silmande. 

The human public health impacts follow a similar pattern across scenarios. From an estimated 36 thousand 

cases today, the model shows an increase to over 83 thousand human cases by 2050 under the business-as-

usual scenario and over 399 thousand for Silmande.  But under the Burkindi scenario the projected number 

of cases in Burkina Faso falls to just over 21 thousand which again can be traced to the distribution of humans 

in contact under the scenarios. 

In terms of the financial burden of bovine TB the total costs are higher than for brucellosis which is expected 

given the higher number of infected animals with bovine TB. We see that the distribution of the total cost 

falls more heavily on the livestock industry than on public health. 
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Table 2. Scenario results for cattle – bovine tuberculosis 

  2015 2050 2050 2050 

  Today BAU Burkindi Silmande 

Number of animals 9 091 000  11 645 349  12 015 180  11 014 994 

Animal prevalence 5.17% 5.17% 4.14% 8.54% 

Number of infected animals 470 420   602 596  497 130  940 514 

Number of human cases 36 066  83 420  21 147  399 302 

Livestock industry cost* 19 600  25 107  20 111  39 373 

Human health cost* 8 618  13 077  3 315  62 594 

Total cost to society* 28 217  38 183 23 426  101 967 
* CFA million  

Poultry - salmonellosis 

Turning next to salmonellosis in poultry we can see (Table 3) that prevalence rates in poultry in the base year, 

and in the scenarios are higher than in the two zoonotic diseases in cattle. The number of infected birds 

increases in all three scenarios compared to the base year with Silmande having the highest number of 

infections in 2050 due to higher projected poultry numbers and higher prevalence.  

Consequently, we see that the number of human cases increases from 1 463 193 in the base year to 

2 108 730 in 2050 under Burkindi and to 9 616 612 under Silmande. 

The costs to the industry and to human health follow a similar pattern. Environmentally, while the water and 

GHG footprints increase in all scenarios by 2050 relative to the base year, the footprints are smaller compared 

to cattle. 

Table 3. Scenario results for poultry – salmonellosis 

  2015 2050 2050 2050 

  Today BAU Burkindi Silmande 

Number of animals 44 000 000  193 338 311  171 883 511  220 312 055  

Animal prevalence 24.16% 24.16% 23.11% 39.44% 

Infected animals 10 631 908        46 717 163       39 720 634 86 891 968          

Human cases 1 463 193  3 384 333  2 108 730  9 616 612            

Livestock industry cost* 27 645  121 475  80 429  222 700 

Human health cost* 20 221  28 724  17 897  81 618 

Total cost to society* 47 866  150 199  98 326  304 318  

Water footprint 0.12% 0.55% 0.32% 0.57% 

GHG footprint 0.49% 0.93% 2.74% 1.98% 

* CFA million  
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Figure 5. Human cases of salmonellosis 

 

 

Figure 6. Economic costs of salmonellosis 
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Poultry – highly pathogenic avian influenza 

Table 4 shows the modelling results for highly pathogenic avian influenza (HPAI in poultry in Burkina Faso.  

Estimated prevalence rates for HPAI are much lower than for salmonellosis resulting in lower numbers of 

infected birds. No initial cases of HPAI in humans are reported or projected. Consequently, the entire 

economic burden of HPAI in poultry falls on the livestock industry. 

Table 4. Scenario results for poultry – highly pathogenic avian influenza 

  2015 2050 2050 2050 

  Today BAU Burkindi Silmande 

Number of animals 44 000 000  193 338 311  171 883 511  220 312 055  

Animal prevalence 2.74% 2.74% 0.73% 4.46% 

Infected animals 1 204 999          5 294 828          1 249 753  9 834 565           

Human cases 0 0 0 0 

Livestock industry cost* 4 030               17 707               4 179  32 889  

Human health cost* -    -    -     -    

Total cost to society* 4 030               17 707               4 179  32 889              
*CFA millions  

4. Discussion 

Livestock scenarios were developed for cattle and for poultry in Burkina Faso. The Burkindi scenario is a 

Burkina Faso of the future with good governance and a prospering economy and the Silmande scenario is a 

Burkina Faso with poor governance and a stagnating economy.  The Burkindi scenario envisions a future with 

livestock in more intensive systems, relatively small growth rates of cattle and poultry and more consumers 

of animal products. By contrast, the Silmande scenario is a Burkina Faso in which the production systems 

remain largely traditional, the animal populations of cattle and poultry also grow at a low-level rate and fewer 

humans are exposed to animals who may be diseased. Water use per cattle and poultry are assumed to be 

the same across production systems. A business-as-usual scenario was also developed that maintained 2015 

levels of the livestock scenarios. 

Modelling results show significant differences between the impacts of the scenarios over a 35-year 

timeframe on animal and human health and the environment. Of the four zoonoses studied, the burden of 

disease is the highest for salmonellosis in poultry for all scenarios.  In the Silmande scenario over 80 million 

poultry are expected to be infected with salmonellosis by 2050 and 9.6 million people. In the more optimistic 

Burkindi scenario, 40 million poultry will be infected with salmonellosis and 2.1 million people.  

Brucellosis in cattle is projected to infect 206 thousand and 127 thousand cattle in the Silmande and 

Burkindi scenarios respectively.  Human infections for 2050 are predicted at around 209 thousand and 13 

thousand for Silmande and Burkindi scenarios respectively. Bovine-TB is expected to infect around 940 

thousand and 497 thousand cattle in the Silmande and Burkindi scenarios respectively by 2050 while 

infections of humans is higher than in brucellosis at 399 thousand and 21 thousand for Silmande and 

Burkindi respectively.  

The environmental burden of the zoonotic diseases studied is significant. Environmentally, even with a 

relatively low growth rates of the cattle population, Burkina Faso faces challenges in terms of water use 

and GHGs. The water footprint of cattle is expected to reach 3.6 percent of available water in 2050 under 

Burkindi vs. 2.9 percent under Silmande.  Similarly, GHG emissions from cattle are projected to reach 26 

and 24 percent of all CO2 emissions in 2050 for the same two scenarios respectively. The environmental 
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impact of poultry is lower than for cattle but can still be significant depending on the scenario; for example, 

the Silmande scenario shows a GHG footprint of poultry of nearly 3 percent of total emissions in 2050. 

The combined economic cost to Burkina Faso’s economy of the four zoonotic diseases is expected to be 

significant. Modelling results show that the impact will reach almost 1 percent expected GDP by 2050 in the 

Silmande scenario and 0.41 percent of GDP for the Burkindi scenario. 
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Appendix 
Figure A1. Burkina Faso: 2050 cattle scenarios 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ESPOIR FASO 
Cattle population is 12 million and the country produces about 300 thousand tons 
of milk and 150 thousand tons of beef. Production does not meet the demand so 
the country shall import about two-thirds of the demanded milk and meat.  
The extensive system is the dominant one, with about 80 percent of the animals 
extensively raised. Semi-intensive system represents 15 percent of the animals. 
Capitals are very scarce so the investments needed for intensification cannot be 
done and the productivity parameters (yields per animal, carcass weight, etc.) 
remain constant with respect to today. As a result, only 5 percent of the animals are 
intensively raised. Informal markets are limited. 
About 36 million people (i.e. 80 percent of the population) raise cattle, which constitute 
an important source of income and livelihoods. Good rules and regulation are in place so 
the overall prevalence and mortality of zoonoses in humans and consequently the cost 
of zoonoses slightly decreases. However, the government has limited resources to 
monitor that all available laws and rules, which are well designed, are always applied. 
Thanks to information campaigns, the use of antibiotics and the prevalence of AMR is 
monitored. Good environmental rules are in place, able to bring behavioral change. 
However, new eco-friendly techs are not applied, because investments cannot be 
financially supported, so the pollution (air, soil, water) and the biodiversity loss increase. 
Manure disposal is sufficiently well managed. 

 

BURKINDI FASO 
Cattle population is 12 million and the country produces about 2 million tons of milk and 
560 thousand tons of beef. Sustainable intensification has been promoted and supported. 
The availability of financial resources allows for applying new technologies able to increase 
cattle productivity parameters.  
The production system split is composed as follow (in terms of animals): Extensive 
(40 percent), Semi-intensive (30 percent), Intensive (30 percent). Production exceeds the 
demand so the country can export to foreign markets. Informal markets disappear. 
The increases in productivity are also supported by the availability of high-quality feed and 
effective veterinary services (private and public), which ensure diseases are kept to a 
minimum, including the risk of emerging infectious diseases. As a consequence, the 
prevalence and mortality of zoonoses in humans and the cost of zoonoses is minimized. 
Similarly, the use of antibiotics and the prevalence of AMR in humans is monitored. The 
government has resources to monitor the respect of the rules. 
Only 30 percent (i.e. 13.5 million people) raises cattle, so many livestock keepers either exit 
the sector or find employment along the cattle value chain, thanks to governmental 
support policies. Thanks to the effective regulatory framework, the overall impact on the 
environment is mitigated by reforestation campaigns and new eco-friendly techs. Good 
environmental rules are in place, able to bring behavioral change. Manure disposal is very 
well managed. However, biodiversity loss increases following the intensification.   

SILMANDE FASO 
Capitals are very scarce so the investments needed for intensification cannot be 
done and the productivity parameters (yields per animal, carcass weight, etc.) 
remain constant with respect to today. As a result, only 2 percent of the animals are 
intensively raised. Extensive system is dominant (90 percent of the animals are in 
pastoral areas), while only 8 percent of the animals are semi-intensively raised. With 
a production of 210 thousands tons of milk and 90 thousand tons of beef, the 
country is not self-sufficient and relies on imports to satisfy the consumers’ demand. 
Even cattle population (11 million animals) is less than other scenarios.  
Animal health services are hardly available and diseases are rampant and farmers, 
when they have resources, make use of antibiotics both to prevent diseases and to 
treat sick animals, in most cases with no any advice from professionals.  
About 40 million people (i.e. 90 percent of the population) raise cattle, that often 
constitute a major source of income and livelihoods. The prevalence and mortality 
of zoonoses in humans and the cost of diseases increase, also due to the lack of 
control and response system. AMR in humans increases too.  Informal markets are 
the only way to exchange food items. 
There is high overgrazing and inappropriate waste management, resulting in soil and 
water pollution. The low intensification level increases GHG emissions but does not 
impact on biodiversity loss. 

 

RIMBASTABA FASO 
The concentration of financial resources in a few hands does not allows for transforming the 
sector and to substantially increase national production. There is a big productivity gap 
between the intensive system (representing a niche of 5 percent in terms of cattle 
population, which is 12 million animals) and semi-intensive (20 percent of animals) and 
extensive systems (75 percent of animals), still anchored to traditional practices.  
As a result, the country produces about 300 thousand tons of milk and 150 thousand tons of 
beef and production does not meet the demand. The country imports about two-thirds of 
the demanded milk and meet. 
In semi-intensive and extensive systems, there are poor veterinary services, a weak and 
poorly enforced regulatory system and farmers are generally worse-off than today. Black 
markets are very common. As a result, diseases are widespread, including of both endemic 
emerging diseases, self-treatment of sick animals is a common practice and there is improper 
AMU. The prevalence and mortality of zoonoses in humans and consequently the cost of 
diseases exponentially increase, as well as the prevalence of AMR in humans. 
Only 30 percent (i.e. 13.5 million people) raises cattle, but the lack of governmental support 
for exiting the sector creates serious employment issues. There are no reforestation 
campaigns or new eco-friendly techs and legislation is very weak. As a result the impact on all 
environmental domains is extremely negative and unsustainable. Manure disposal is not 
managed at all and pollution is extremely high. 
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Figure A2. Burkina Faso: 2050 poultry scenarios 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ESPOIR FASO 
Poultry population is 172 million birds and the semi-extensive system is the 
dominant one, with about 40 percent of the birds semi-extensively raised. Scarce 
capitals only allow for a moderate intensification and 30 percent of the birds are in 
the intensive system. Remaining 30% of the birds belong to the extensive free-range 
system and are mainly destined to auto-consumption. The country produces about 
140 thousand tons of poultry meat and 5.7 billion of eggs and it is self-sufficient in 
terms of meat and exporter of eggs. 
Informal markets are limited and good rules and regulation are in place so the 
overall prevalence and mortality of zoonoses in human and consequently the cost 
of zoonoses slightly decreases. However, the government has limited resources to 
monitor the application of rules, which are well designed.  
About 70 percent of the population own birds, that constitute an important source 
of income and livelihoods. The percentage of farmers with livestock as the main 
activity will increase. Good governance increases household production. 
Thanks to information campaigns, the use of antibiotics and the prevalence of AMR 
in humans is monitored. Good environmental rules are in place. However, the 
pollution (air, soil, water) and the biodiversity loss slightly increase because of the 
intensification pattern. Manure disposal is sufficiently well managed 

BURKINDI FASO 
The poultry sector is dominate by intensive producers, with 60 percent of animals 
intensively raised. Extensive and free range and semi-intensive farmers keep lees the 
remaining 40 percent of the poultry stock in the country (30 percent for the semi-
intensive and 10% for the extensive). The supply chain is highly productive, because of 
capital-intensive investments in large farms. As a result, a poultry population of 172 
million birds produces 162 thousand tons of poultry meat and 7.2 billion of eggs. The 
country is a major exporter in the region.  
The availability of financial resources allows for applying new technologies able to 
ensure biosecurity measures and welfare animal standards. Rules and regulations are 
compiled and the market for antibiotic free and organic poultry products is 
increasingly important. As a consequence, there is a very low prevalence of zoonotic 
diseases, human mortality decreases and the social cost of diseases declines. The 
prevalence of AMR in humans is monitored.  
Only 20 percent of households keep birds since prices are affordable for everyone and the 
once-farmers have readily found decent jobs along the value chain or in other sectors. 
Thanks to the effective regulatory framework, the overall impact on the environment 
is mitigated and new eco-friendly techs are available. Good environmental rules are in 
place, able to bring behavioral change. Manure disposal is very well managed. 
However, biodiversity loss increases following the intensification.   

SILMANDE FASO 
Extensive production dominates the poultry sector, comprising about 65 percent of 
the standing stock (out of a population of 220 million birds) and over 40 percent of 
the total national production. Intensive system (5 percent of birds) and extensive 
free range system (35 percent of the birds) contribute less to the poultry sector, 
both in terms of bird number and production.  
Productivity parameters are very low. The country produces about 130 thousand 
tons of poultry meat and 5.1 billion of eggs. It is self-sufficient (and even exporter) 
in terms of eggs but needs to import about 30% of poultry meat to meet national 
demand.  
Animal health services are hardly available and diseases are rampant and farmers, 
when they have resources, make use of antibiotics both to prevent diseases and to 
treat sick animals, in most cases with no any advice from professionals. As a result, 
there are high prevalence and incidence rates of zoonoses in humans, high mortality 
(risk of emerging and re-emerging diseases, pandemic, etc.). AMU and AMR are very 
important issues (emergence of resistant pathogenic bacteria).  
Because of weak and poorly enforced rules and regulations, waste management is 

inappropriate, resulting in environmental degradation. Overall, the low 

intensification level does not increase GHG emissions and limits the impact on 

biodiversity loss. 

RIMBASTABA FASO 
The poultry sector is dominate by intensive producers, with 40 percent of animals 
intensively raised and semi-intensive farmers, keeping 50 percent of the poultry stock in 
the country. The extensive sector only represents 10 percent of poultry keeping since 
prices will be so cheap that competing with commercial farms is impossible for small 
producers.   
The country, with a population of 172 million birds, produces about 162 thousand tons 
of poultry meat and 6.6 billion of eggs and it is a net exporter of poultry products. 
However, malfunctioning institutions and markets limit investment incentives for 
increasing food quality and sustainable production. 
The government is unable to provide adequate levels of public services to farmers, 
including veterinary services. Diseases in small and medium-scale systems are 
widespread, but contained in large industrial farms, where, however, the use of 
antibiotics as growth promoter is common practice and the management of waste is 
improper, resulting in pollution of soil and water. 
There are very high prevalence and incidence rates of zoonoses in human, high human 
mortality (risk of emerging and re-emerging diseases), and high social cost, high AMU 
and AMR. This scenario is characterized by the high risk of pandemic diseases originating 
from uncontrolled and expanding semi-intensive poultry sector. 
Environmental legislation is very weak and the impact on all environmental domains is 
extremely negative and unsustainable. Manure disposal is not managed at all and 
pollution is extremely high. 
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Table A1. Burkina Faso – cattle scenarios   
Future shares of each production system for each scenario 

Animal production systems - Shares 2015 share 2050 share 2050 share 

  Baseline Burkindi Silmande 

Intensive 2.0% 10.0% 2.0% 

Semi-intensive 11.0% 25.0% 8.0% 

Extensive 87.0% 65.0% 90.0% 

Total 100.0% 100.0% 100.0% 

    
Animal population growth rates for each scenario 

Animal population growth Baseline Burkindi Silmande 

Number of animals 9 091 000  12 000 000  11 000 000  

Scenario growth rates 0.71% 0.80% 0.55% 

    
Percent of the population exposed to animals in the present and future 

Populations exposed to animals Baseline Burkindi Silmande 

% of people in contact with animals 2015 2050 2050 

Consumers of animal products 11% 17% 10% 

Livestock keepers 44% 30% 90% 

Total population (approximate) 18 600 000  45 000 000  45 000 000  

    
Water use and greenhouse gas (GHG) emissions per animal in the present and the future 

Water Baseline Burkindi Silmande 

 2015 2050 2050 

Total availability in country 205 100 000 000  205 100 000 000  205 100 000 000  

Annual use per animal - Intensive 1 016.00  1 016.00  1 016.00  

Annual use per animal - Semi-
intensive 762.00  762.00  762.00  

Annual use per animal - Extensive 508.00  508.00  508.00  

Enteric Fermentation (kg CH4) 2015 2050 2050 

Emission factor - Intensive 60.40 60.40 60.40 

Emission factor - Semi-intensive 65.60 65.60 65.60 

Emission factor - Extensive 73.60 73.60 73.60 

CO2 per capita (MT/person) 0.20 0.20 0.20 

Total GHGs per capita in metric tons 1.91 1.91 1.91 
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Table A2. Burkina Faso - poultry scenarios 

Future shares of each production system for each scenario  
Animal production systems - 
Shares 2015 share 2050 share 2050 share 

  Baseline Burkindi Silmande 

Intensive 1.0% 60.0% 5.0% 

Semi-intensive 1.0% 30.0% 30.0% 

Extensive 98.0% 10.0% 65.0% 

Total 100.0% 100.0% 100.0% 

    
Animal population growth rates for each scenario   
Animal population growth Baseline Burkindi Silmande 

Number of animals 44 000 000  172 000 000  220 000 000  

Scenario growth rates 4.32% 3.97% 4.71% 

    
Percent of the population exposed to animals in the present and future  
Populations exposed to animals Baseline Burkindi Silmande 

% of people in contact with 
animals 2015 2050 2050 

Consumers of animal products 4% 6% 4% 

Livestock keepers 62% 37% 68% 

Total population (approximate) 18 600 000  45 000 000  45 000 000  

    
Water use and GHG emissions per animal in the present and the future  
Water Baseline Burkindi Silmande 

  2015 2050 2050 

Total availability in country 205 100 000 000  205 100 000 000  205 100 000 000  

Annual use per animal - Intensive 3.10  3.10  3.10  

Annual use per animal - Semi-
intensive 4.45  4.45  4.45  

Annual use per animal - Extensive 5.83  5.83  5.83  

Enteric Fermentation (kg CH4) 2015 2050 2050 

Emission factor - Intensive 0.55 0.55 0.55 

Emission factor - Semi-Intensive 0.55 0.55 0.55 

Emission factor - Extensive 0.15 0.15 0.15 

CO2 per capita (MT/person) 0.20 0.20 0.20 

Total GHGs per capita in metric 
tons 1.91 1.91 1.91 
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