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1. INTRODUCTION 
 

The agriculture and livestock sectors are of great relevance in the economies of African 

countries, with a high number of households depending on them, and are associated with 

social and environmental implications like food insecurity and nutrition, climate change, loss of 

biodiversity, poverty, and inequalities. 

The population increase, which results in higher demand for quality proteins, together with the 

imperative of complying with the Sustainable Development Goals (SDG), calls for more 

efficient innovations to meet consumers' demand for animal products in both quantity and 

quality. Furthermore, these innovations expect to contribute to moving the livestock and 

poultry sector towards sustainability, maximizing social, economic, and environmental co-

benefits. 

In response, the SPEAR project aims to improve the productivity and quality of livestock and 

poultry value chains in Ghana, Kenya, and Senegal, thus enabling small-scale livestock and 

poultry farmers to compete more effectively in the domestic market. SPEAR seeks to intervene 

in three interconnected dimensions: research, innovation, and policies.  

This product is related to the research dimension, focused on developing a participatory 

poultry and livestock systems model that will inform discussions to collectively identify 

challenges and opportunities for systems transformation, from a sustainability perspective. In 

the end, results from activities focused on research and innovation will provide policymakers 

with evidence-based strategies to enhance smallholders’ ability to compete in the livestock 

markets. 

2. PURPOSE OF THE ACTIVITY 

This workshop aims to explore and make sense of the situation of poultry farmers and the 

poultry sector in Ghana over a diagram that shows how different aspects that explain the 

problematic situation are linked and behave as a whole, impacting key aspects. 

Finally, this model will shed light on potential pathways to move the poultry system towards 

desired transformations, informing decision-making processes. 

3. BUILDING A SYSTEM DIAGRAM TO EXPLORE THE SITUATION 

WE WANT TO ADDRESS  

First, we built an unstructured diagram that shows all the relevant aspects and elements in the 

situation we want to address, giving us a first comprehensive idea of the poultry sector 

situation in Ghana. For this first diagram, we use the information from the participatory 

workshop made in October 2019, which focused on acknowledging and exploring different 

ways of understanding the poultry system to finally agree on the desired transformation for it. 

All the elements found relevant to understanding the situation of the poultry sector in Ghana 

were organized around clusters, as shown in Figure 1. 
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Figure 1: Overview of the poultry system elements  

 

Through an iterative process of reflection with CSIR-STEPRI researchers, informed by group 

discussions with poultry farmers and technical experts, we built a causal loop diagram that 

shows how different aspects and elements from the poultry system are interrelated. By 

showing causal relationships between elements, this diagram gives us a first view of the 

situation of interest as a whole. 

An important feature of Causal Loop Diagrams is that they show feedback loops that could be 

reinforcing or balancing. For example: 

- Reinforcing feedback: When poultry farming becomes more profitable, the poultry 

farmers increase their reinvestment capacity, which often results in greater adoption 

of better practices and technologies and greater access to quality inputs and services. 

This leads to better compliance of quality standards for poultry meat, reinforcing the 

poultry farming profitability. 

- Balancing feedback: Increasing the reinvestment capacity of poultry farmers results 

in the adoption of new technologies that allow them to store and process their 

products, increasing product differentiation.  Although this increases the selling price, 

it also increases the production and transaction costs, which finally balances the 

poultry farming profitability. 
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Figure 2: Examples of reinforcing and balancing feedbacks in the poultry system 

Having the causal loop diagram as starting point, and thanks to the information provided by 

different stakeholders in the previous participatory processes, we qualitatively value each 

relationship in the diagram, following a method called Fuzzy cognitive mapping. This valuation 

made closely with CSIR-STEPRI team, give us more information on the poultry system behavior, 

since it shows differences of strength in the relationships.  

4. SHARING THE UNDERLYING NARRATIVE OF THE CAUSAL LOOP 

DIAGRAM 

Here we share the underlying narrative of the poultry system causal loop diagram, to validate 

it with key stakeholders, incorporating their feedbacks. We expect, with the information 

gathered, to design a poultry system model that inform decision making processes to advance 

towards the desired transformation.  

Considering the results of the 2019 workshop in Accra, we focus the poultry system modeling 

on understanding how to improve the competitiveness of domestic poultry meat and 

contribute more to poultry farmers' household incomes, emphasizing on the role of poultry 

farmers.  

To understand how to achieve the expected results or move towards the desired 

transformation, we first describe the elements that define the problematic situation we want 

to address, exploring how they interrelate and behave as a whole. Secondly, we present the 

main feedbacks loops found in the poultry system. 
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4.1. Interrelations between poultry system elements 

4.1.1. Competitiveness of domestic poultry meat 
In the market of poultry meat products, being more competitive implies complying 

with quality standards, diversifying the products, and lowering the costs per bird.  

• The quality of poultry meat is affected by production, storage, and processing 

conditions. Production conditions that lead to greater compliance with quality 

standards include access to quality feed, day-old chicks, animal health services and 

products, and appropriate housing conditions.  

• The product differentiation depends on the access to appropriate processing and 

storage facilities.  

• Reducing the cost per ready-to-sell birds means reducing poultry farming costs. In 

addition, this value is affected by flock size: the larger the flock size, the lower the 

cost per bird, due to economies of scale. 

 

Figure 3: Competitiveness of domestic poultry meat 

4.1.2.  Poultry farming profitability 
Making poultry farming more profitable means increasing incomes and/or reducing 

poultry farming costs. To increase incomes, farmers can increase flock size, obtain a 

better selling price for their products, or reduce the poultry mortality rates.  

• The flock size could increase by improving poultry farmers’ reinvestment capacity, 

assuming that a percentage will be reinvested for that purpose. 

• The selling price is affected by poultry farmers' access to storage facilities - that 

allow them to wait for better prices - by their access to modern retail markets - 

which offer them better prices - and by the weight of broilers to sell, which is the 

main determinant of price when you sell live birds. 

• The mortality rate is affected by the health issues of birds. Having more health 

issues in birds lead to higher mortality rates, which, in the end, will reduce the 

poultry farmers’ incomes.  

Competitiveness of domestic poultry meat
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Access to quality day-old chicks

Access to quality feed

Cost per bird ready to sell
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Figure 4: Incomes from poultry meat sales 

To reduce the total poultry farming costs, farmers can reduce either one of more of 

the following costs: poultry production variable and fixed costs, processing and storage 

costs, or product transportation costs.  

• Variable costs of production, which include feed, day-old chicks, and animal 

health-related, are affected by the flock size and the growth rate of birds. The 

higher the growth rate, the lower the time of rearing poultry, leading to lower 

variable costs. 

• Fixed costs of production include the cost of housing and labor.  

• Processing and storage costs depend on the farm's closeness to markets and 

product differentiation. Lowering the distance farm to markets lowers the costs of 

poultry meat storage; on the other hand, higher product differentiation leads 

poultry farmers to increase processing costs. 

• Product transportation costs also depend on farm closeness to markets.  

 

Figure 5: Poultry farming costs 

 

4.1.3.  Measuring the productivity of poultry farming 
Growth rate of birds:  

The growth rate is affected positively by the access to quality feed, the access to 

quality day-old chicks – with better genetic conditions – and the access to 

appropriate housing conditions. This last one gives birds the conditions to grow 

appropriately, including ventilation, space, easy access to water and feed, among 

other sanitary and safety conditions.  

On the other hand, the more health issues in birds, the lower their growth rate. 
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Figure 6: Birds’ growth rate 

Mortality rate of birds:  

The mortality rate of birds can be reduced minimizing the birds’ health issues. In 

turn, birds’ health is affected by the quality of day-old chicks, rearing conditions – 

including housing and feed – and the access to veterinary services and products for 

animal health prevention and control. Quality day-old chicks have a genetically 

stronger immune system and are often vaccinated, which helps prevent animal 

health issues. The quality feed also strengthens the birds’ immunity system, but 

more indirectly. On the other hand, having appropriate housing conditions helps to 

prevent disease outbreaks, together with other prevention measures 

recommended by veterinary officers.  

 

 
 

Figure 7: Birds’ mortality rate 
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4.1.4.  Accessing quality inputs, services, and facilities. 

Feed 

Poultry farmers can access quality feed by buying it in feed mills or formulating their 

own. To produce quality feed, feed mills need adequate facilities and comply with 

sanitary and safety standards. On the other hand, poultry farmers need to strengthen 

their capacities to produce and formulate quality feed, by adopting better practices 

and technologies.  

 

Considering the access to feed through feed mills, the farm closeness to feed mills also 

affects poultry farmers' access to feed, making it more difficult. Furthermore, the 

longest the distance, the higher the transaction costs of feed and therefore the price, 

which at the end also affect the access to quality feed - the lesser the price of feed, the 

higher the access of poultry farmers to them. The price of feed could also be reduced 

by increasing the availability of quality commercial feed. On the other hand, by self-

formulating the feed, poultry farmers improve their access to it and generally lowers 

its costs.  

 

To conclude, three conditions that positively affect the poultry farmers’ access to all 

inputs, services & facilities are: farmers’ access to loans, their reinvestment capacity, 

and their membership in associations. The first two are under the assumption that by 

having greater financial capacity, farmers will improve their access to quality feed. The 

last is under the assumption that, by being part of an association, farmers will have 

easier access to quality inputs through collective purchase.    

 

 

 
Figure 8: Access to quality feed 

  

Access to quality feed

Access to loans

Access to land

Flock size

(Membership in associations)

Availability of quality commercial feedProcessing conditions in national feed mills

Cost of feed

(Availability of quality commercial feed)

(Farmers capacity to formulate their own feed)

Transaction costs of inputs

Farm closeness to input suppliers(Access to land)

Farmers capacity to formulate their own feedFarmers' adoption of better practices and technologies

Membership in associations

Reinvestment capacityPoultry farming profitability



Protocol to validate the Participatory Poultry System Model - Ghana  

10 
 

 

Day-old chicks 

Poultry farmers can access quality day-old chicks from domestic hatcheries or through 

imports. For domestic hatcheries to produce quality day-old chicks, they need 

adequate facilities and enough production capacity, as well as compliance with 

sanitary and safety regulations. Bird genetics, vaccination, and disease control should 

be also considered.  

Another aspect affecting the farmers’ access to quality day-old chicks is their price. 

Considering that imported day-old chicks are more expensive than national, we 

assume that improving the breeding conditions in national hatcheries will cause a 

reduction in the cost of day-old chicks since farmers would pay a lower price for a 

product of similar quality. 

 

As with feed, access to quality day-old chicks is also positively affected by farm 

closeness to input suppliers, farmers’ access to loans, their reinvestment capacity, and 

their membership in associations. 

 

 
 

Figure 9: Access to quality day-old chicks 

 

 

 

 

 

 

 

 

 

 

 

 

 

Access to quality day-old chicks

Access to loans

Access to land

Flock size

(Membership in associations)

Availability of quality national day-old chicksBreeding conditions in national hatcheries

Farm closeness to input suppliers(Access to land)

Membership in associations

Price of day-old chicks

(Availability of quality national day-old chicks)

Transaction costs of inputs

Reinvestment capacityPoultry farming profitability



Protocol to validate the Participatory Poultry System Model - Ghana  

11 
 

Animal health services and products 

Farmers’ access to quality veterinary services and products depends on the availability of vet officers, the price of animal health services and 

products, and how well they comply with sanitary regulations. The availability of vet officers for poultry farmers is affected by the logistic support 

provided to public officers since, without facilities and a budget that allows them to travel, the vet officers cannot attend to all the poultry farmers 

around the country. On the other hand, the price of vet services and products is affected by the availability of veterinary officers, and the 

transaction costs of veterinary products. Finally, the quality of vet services and products are affected by the enforcement of regulations about the 

use of cold chain, the minimum qualification of vet officers, the quality control of medicines, the use of antibiotics in appropriate doses to avoid 

drug residues in meat, the mandatory vaccinations to avoid diseases outbreaks and zoonoses, among other aspects. 

As in the previous variables, the farmers' access to loans, their membership in associations, and their reinvestment capacity affect positively their 

access to appropriate animal health services and products. 

 

Figure 10: Access to appropriate animal health services & products
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Housing 

The access of poultry farmers to appropriate housing for poultry depends on their access to enough land, the adoption of practices and technologies 

to improve conditions for poultry breeding – including lighting, ventilation, access to water, adequate density, among other sanitary and safety 

conditions – and the price of utilities like water and electricity. Furthermore, by belonging to an association, poultry farmers could improve housing 

conditions through collective efforts.  

 

 
 

Figure 11: Access to appropriate housing  
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Processing and storage facilities 

To access appropriate processing and storage facilities, those facilities must comply with sanitary, safety and quality regulations. On the other hand, 

poultry farmers can adopt practices and technologies that enable them to process and store their products. As in the previous variables, the poultry 

farmers ability to pay for those facilities is positively affected by their access to loans and their capacity to reinvest. Furthermore, belonging to 

association can contribute to accessing processing and storage facilities collectively. 

 

 

Figure 12: Access to appropriate processing & storage facilities 
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4.1.5.  Adoption of better practices and technologies 

The adoption of better practices and technologies depends on farmers having enough means and being willing to do so.  Financially, access to loans 

and the reinvestment capacity of poultry farmers are two enabling factors to adopt better practices and technologies. Technically, accessing 

knowledge & technology transfer services informs poultry farmers about practices and technologies that could help them improve their activity and 

increases their awareness of regulations & standards related to the poultry value chain, so they can focus their efforts on improving their 

compliance and thus having greater access to markets. Furthermore, the enforcement of regulations acts as an incentive for farmers to adopt better 

practices and technologies. 

 

Lastly, poultry farmers will be more willing to adopt new practices and technologies by hearing good experiences from their peers, who transfer 

evidence-based knowledge.  

 
 

Figure 13: Adoption of better practices & technologies 
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4.1.6.  Enforcement of  poultry value chain (PVC) regulations 

The enforcement of PVC regulations is affected by the logistic support given to public officers and by the feedback given from poultry farmers to 

policymakers, the latter assuming that the more and better the feedback, the more relevance of regulations to the strategic needs of poultry 

farming. To give more and better feedback to decision makers, poultry farmers need to enhance their lobby capacity and be aware of the current 

poultry value chain standards and regulations.  

 

 

Figure 14: Enforcement of regulations related to the poultry value chain
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4.2. Exploring the feedbacks loops 

4.2.1. Reinvestment feedback loop 

Having a greater reinvestment capacity, poultry farmers can access more training & 

technology transfer services and adopt more practices & technologies to improve 

poultry farming, among other improvements. By having more access to knowledge & 

technology transfer services, poultry farmers will be more aware of value chain 

standards and regulations, which allows them to give more feedback to R&D 

institutions and decision-makers. The more and better the poultry farmers’ feedback 

to R&D institutions and decision-makers, the better the research and regulations will 

address the problems and needs of the poultry sector. 

Promoting relevant research for poultry producers allows them to access training and 

technology transfer services targeted to their needs, encouraging thus a greater 

adoption of practices and technologies to improve poultry farming.  On the other 

hand, improving the enforcement of regulations that address poultry key challenges, 

encourages the poultry farmers’ adoption of better practices and technologies. 

 

 
Figure 15: Reinvestment feedback loop – Part I 

 

Besides promoting farmers’ adoption of better practices and technologies, better 

enforcement of regulations related to the poultry value chain leads to improvements 

in domestic feed mills, hatcheries, and processing & storage facilities. These 

improvements result in better quality products and services available domestically and 

at a competitive price, which improves producers’ access to them. On the other hand, 

the adoption of better practices and technologies by poultry farmers allows them to be 

more integrated along the value chain and to improve their production system. Poultry 

farmers can integrate feed production in their activities by improving their self-

formulation capabilities, or the processing and storage of their products, by improving 

their access to such facilities. Improvements in the production system come from the 
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use of more appropriate and efficient practices and technologies in poultry housing, 

which leads to increased housing costs and decreased labor costs. 

 

Improvements in poultry farmers' reinvestment capacity also lead directly to better 

access to quality inputs and services, improving their affordability. 

 

 
Figure 16: Reinvestment feedback loop – Part II 

By having greater access to quality services, products, and facilities, poultry farmers 

improve the growth rates and reduce the health issues of their birds, which at the end 

reduces the mortality rates. A higher growth rate of birds leads, in turn, to higher 

weight of broilers at sale age. Furthermore, the improvements in accessing quality 

inputs and services lead to better compliance of quality standards for poultry meat. 

This condition, together with the product differentiation resulting from improving 

poultry farmers’ access to appropriate processing and storage facilities, improves the 

competitiveness of domestic poultry meat, enabling poultry farmers to access modern 

retail markets. In the end, reaching higher weights per bird and accessing modern 

retail markets improves the selling price of poultry meat products. 
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Figure 17: Reinvestment feedback loop – Part III 

Improving the growth rate of birds also reduces the birds' rearing time, which 

ultimately lowers the production variable costs. This group of costs includes the costs 

of feed, day-old chicks, and those related to bird health, which will increase if birds' 

health issues increase. Fixed costs, on the other hand, comprises labor and housing, 

which are affected by the adoption of more efficient practices and technologies. 

 
Figure 18: Reinvestment capacity – Part IV 
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By accessing processing and storage facilities, poultry farmers have the option to add 

more value to their products. The more the product differentiation, the higher the 

selling price of poultry meat products and, consequently, the incomes from those 

sales. On the other hand, adding more value to poultry meat products brings new 

costs, which, together with the variable and fixed costs of production, increase the 

total costs of poultry farming. 

 

Finally, the costs of poultry farming and the incomes from the sale of poultry meat 

products will determine the profitability of this activity, which, if increased, will lead to 

more improvements in poultry farming. 

 

 
Figure 19: Reinvestment feedback loop – Part V 

 

4.2.2. Competitiveness feedback loop 

Improving the competitiveness of the poultry sector bring that both the government 

and the R&D institutions pay more attention to it. On the one hand, government 

logistical support to public officials (including veterinarians) increases, leading to more 

availability of public veterinaries, better enforcement of regulations related to the 

poultry value chain, and price reduction of animal health services. On the other hand, 

R&D institutions increase research and technological development in the sector, which 

improves poultry farmers' access to technology and knowledge transfer services. 

Improvements in both enforcement of regulations and access to knowledge and 

technology transfer services finally lead to increased adoption of technologies and 

practices by poultry producers.  
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By improving poultry farmers' access to knowledge and technology transfer services, 

their awareness of value chain standards and regulations increases, allowing them to 

give more feedback to R&D institutions and policymakers for regulations and research 

to better address poultry farming needs.  

 
Figure 20: Competitiveness feedback loop – Part I 

 

Improving the enforcement of regulations related to poultry value chain improves 

different aspects of the production system, including access to quality inputs, services, 

and facilities. These improvements comes through different pathways: (a) by 

enhancing domestic feed mills, hatcheries, and processing & storage facilities, which 

result in better quality products and services available domestically and at a 

competitive price, improving poultry farmers’ access to them; (b) by driving greater 

adoption of practices and technologies that lead to improvements in the production 

system, mainly related to housing conditions; (c) by driving greater adoption of 

practices and technologies that allow poultry farmers to process and store their 

products appropriately and enhance their ability to self-formulate the feed, allowing 

them a greater integration along the value chain; (d) finally, by directly acting on the 

access of poultry farmers to quality services & products, as in the case of veterinary 

services & products. 

 

On the other hand, increasing the availability of public veterinary officers improves 

poultry farmers' access to public veterinary services that have lower prices than 

private ones.  
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Furthermore, the use of more efficient technologies and practices in the production 

system, together with the improvements in domestic feed mills and hatcheries 

resulting from better enforcement of regulations, lowers feed, day-old chicks, and 

labor costs and increases housing costs. About veterinary services and products, 

increasing the availability of public veterinary services will lower their price.  

 

 
Figure 21: Competitiveness feedback loop – Part II 

 

Improving the access to quality inputs and facilities in the production system increase 

the growth rate of birds and reduce their health issues. Furthermore, all these 

improvements in the production system leads to better compliance with poultry meat 

quality standards.  

 

A higher growth rate in poultry reduces production variable costs by reducing rearing 

time. Variable costs comprise the cost of feed, day-old chicks, and animal health-

related ones, the last one being positively affected by birds’ health issues; fixed costs, 

on the other hand, comprise labor and housing costs.  

 

On the other hand, more integration of poultry farmers in the value chain implies 

better access to appropriate processing and storage facilities, which leads to greater 
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product differentiation. Besides contributing to comply with poultry meat standards, 

access to appropriate processing and storage facilities brings new costs, which, 

together with poultry production variable and fixed costs, affect the total costs of 

poultry farming, determining the cost per bird ready to sell. 

 

In the end, the three conditions above determine the competitiveness of domestic 

poultry meat, which will improve with better compliance with quality standards, more 

product differentiation, and lower cost per bird to be able to bargain and access more 

markets. 

 

 

 
Figure 22: Competitiveness feedback loop – Part III 

 

4.2.3. Knowledge transfer feedback loop 

Poultry farmers that improve the profitability of their activity tend to share 

experiences with other farmers. That evidence-based knowledge transfer results in 

greater adoption of technologies and practices to improve poultry farming activity.  

 

By adopting better technologies and practices, poultry farmers improve the poultry 

housing conditions on the farm and increase their integration in the value chain by 
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self-formulating feed and accessing appropriate processing and storage facilities. 

Improving their access to quality inputs and facilities, poultry farmers better comply 

with poultry meat quality standards; on the other hand, by accessing appropriate 

processing and storage facilities, farmers can add more value to their products and 

wait until the best time to sell.  In the end, by increasing product differentiation and 

improving the compliance of quality standards for poultry meat, farmers improve the 

competitiveness of domestic poultry meat, which allows them to access modern retail 

markets and increase the selling price of poultry meat products. 

A better selling price translates into more incomes from poultry meat sales, which 

increase poultry farming profitability.  

  

 
Figure 23: Knowledge transfer feedback loop – Part I 

 

The aforementioned improvements in the production system increase the growth rate 

of birds and reduce their health issues, which leads to a lower mortality rate. In turn, 

decreasing birds' mortality rate prevents falls in sales, while increasing their growth 

rate reduces the production variable costs by shortening the rearing time. Variable 

costs comprise the cost of feed, day-old chicks, and animal health-related ones, being 

the last one positively affected by birds’ health issues; fixed costs, on the other hand, 

comprise labor and housing costs.  

 

On the other hand, improving poultry farmers’ access to appropriate processing and 

storage facilities brings new costs, which, together with production fixed and variable 

costs, comprise the total poultry farming costs. The higher the total costs, the higher 

will be the costs per bird ready to sell. This variable is important because it also affects 
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the competitiveness of domestic poultry meat, i.e., if poultry farmers lower the cost 

per bird, they will be more competitive in the market, improving their chances to get 

higher prices for their products. 

 

Finally, the costs of poultry farming and the incomes from the sale of poultry meat will 

determine the profitability of this activity, which, if increased, will contribute to a 

greater transfer of knowledge among poultry producers. 

 
Figure 24: Knowledge transfer feedback loop – Part II 

 

4.2.4. Flock size feedback loop 

Having greater reinvestment capacity, poultry farmers tend to increase the flock size in 

their farms, which improves their eligibility for loans and strengthens their capacity to 

lobby R&D institutions and decision-makers.  

By improving their access to loans, poultry farmers have more means to access training 

& technology transfer services and adopt practices & technologies to improve poultry 

farming. Furthermore, attending training sessions increases poultry farmers’ 

awareness of poultry value chain regulations and allows them to give more feedback 

to R&D institutions and decision-makers. The more and better the poultry farmers’ 

feedback to R&D institutions and decision-makers, the better the research and 

regulations will address the problems and needs of the poultry sector. 
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Promoting relevant research for poultry producers allows them to access training and 

technology transfer services targeted to their needs, encouraging thus a greater 

adoption of practices and technologies to improve poultry farming.  On the other 

hand, improving the enforcement of regulations that address poultry key challenges, 

encourages the poultry farmers’ adoption of better practices and technologies. 

The poultry farmers' feedbacks to R&D institutions and decisions also depend on their 

capacity to lobby these agents; that is, the higher their capacity to lobby, the greater 

the feedback they give.   

 
Figure 25: Flock size feedback loop – Part I 

Better enforcement of regulations related to the poultry value chain leads to 

improvements in domestic feed mills, hatcheries, and processing & storage facilities. In 

both feed mills and hatcheries, these improvements increase the availability of quality 

national feed and day-old chicks, lowering their price and improving the poultry 

farmers’ access to them.  

On the other hand, better enforcement of regulations drives greater adoption of 

practices and technologies, which allow poultry farmers to be more integrated along 

the value chain and improve their production system. Poultry farmers can integrate 

feed production in their activities by improving their self-formulation capabilities, or 

the processing and storage of their products, by improving their access to such 

facilities. Improvements in the production system come from the use of more 

appropriate and efficient practices and technologies in poultry housing, which leads to 

increased housing costs and decreased labor costs. 

By having more access to loans, poultry farmers can better access quality feed, quality 

day-old chicks, and appropriate vet services & products. Furthermore, they will be able 
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to adopt practices and technologies that improve the housing for poultry, increasing 

the housing-related costs and decreasing the labor costs. 

 
Figure 26: Flock size feedback loop – Part II 

 

By accessing quality inputs, services and facilities, poultry farmers get higher growth 

rates and fewer health problems in poultry, which leads to lower mortality rates. 

Decreasing birds’ mortality rate prevents falls in sales while increasing growth rate 

results in higher weights in broilers at sale age. In addition, greater integration of 

poultry farmers in the processing and storage activities results in greater 

differentiation of their products. Beyond the improvements in poultry productivity and 

product differentiation, access to quality inputs, services, and facilities contributes to 

poultry farmers' greater compliance with quality standards for poultry meat.  

 

Enhancing compliance with poultry meat quality standards and offering differentiated 

products are two conditions that improve the competitiveness of domestic poultry 

meat.  Having more competitive products gives poultry farmers more access to 

modern retail markets, which, together with the weight of birds, positively affect the 

selling price of poultry meat products. Finally, the greater the selling price, the higher 

the incomes from poultry meat sales, which increases poultry farming profitability. 
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Figure 27: Flock size feedback loop – Part III 

Besides improving the birds' weight at sale age, increasing the growth rate of birds 

reduces the production variable costs by shortening their rearing time. Variable costs 

comprise the cost of feed, day-old chicks, and animal health-related ones, being the 

last one positively affected by birds’ health issues; fixed costs, on the other hand, 

comprise labor and housing costs. 

On the other hand, improving poultry farmers’ access to appropriate processing and 

storage facilities brings new costs, which, together with production fixed and variable 

costs, comprise the total poultry farming costs. The higher the total costs, the higher 

will be the costs per bird ready to sell. This variable is important because it also affects 

the competitiveness of domestic poultry meat, i.e., if poultry farmers lower the cost 

per bird, they will be more competitive in the market, improving their chances to get 

higher prices for their products. 

 

Finally, the costs of poultry farming and the incomes from the sale of poultry meat will 

determine the profitability of this activity, which, if increased, enhances poultry 

farmers' reinvestment capacity, and gives them the option to increase the flock size in 

their farms. 
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Figure 28: Flock size feedback loop – Part IV 

 

5. INSIGHTS TO IDENTIFY TRANSFORMATION PATHWAYS IN THE 

POULTRY SYSTEM 

To identify potential pathways for transformation, we assess the poultry system structure by 

using the FCMapper software. First, we assess the relationships between variables, identifying 

those with more out-degree and in-degree. With that information, and having in mind the 

poultry system's expected outcomes, we define scenarios to test the model.  

5.1. Identifying variables with greater potential to trigger transformations in 

the poultry system. 

In Table 1, we list the top third of the most central variables for the poultry system. 

Centrality is defined as the number of connections, both input and output, that each 

variable has. Among those, we choose to focus on the highlighted ones to run scenarios 

and test the model.  

  



Protocol to validate the Participatory Poultry System Model - Ghana  

29 
 

Variables Outdegree Indegree Centrality 

Farmers’ adoption of better practices and 
technologies 

3,25 3,50 6,75 

Access to appropriate vet services and animal 
health products 

1,75 4,75 6,50 

Access to quality feed 2,25 4,00 6,25 

Compliance of quality standards for poultry meat 1,00 5,00 6,00 

Access to quality day-old chicks 2,50 3,25 5,75 

Enforcement of PVC regulations 4,25 1,25 5,50 

Access to loans 4,00 1,50 5,50 

Competitiveness of domestic poultry meat 2,75 2,75 5,50 

Birds' health issues 2,75 2,50 5,25 

Growth rate 2,00 3,25 5,25 

Production variable costs 1,00 4,25 5,25 

Flock size 4,25 0,25 4,50 

Access to appropriate housing 2,50 2,00 4,50 

Access to appropriate processing and storage 
facilities 

2,00 2,50 4,50 

Poultry farming profitability 2,50 1,75 4,25 

Access to knowledge/ technology transfer 
services 

1,75 2,50 4,25 

Membership of associations 4,00 0,00 4,00 

Reinvestment capacity 3,00 1,00 4,00 

Table 1: Variables with higher centrality in the poultry system 

5.2. Running scenarios to test the model and identify potential pathways to 

transform the poultry system 

To run scenarios that give us insights into the poultry system behavior and shed light on 

potential transformation pathways, we first qualitative value each relationship in the 

causal loop diagram. This valuation was made considering the local knowledge shared in 

previous group discussions and workshops, as well as the feedback received from 

researchers and technical experts of CSIR-STEPRI. To assign values, we consider the 

following description: 
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With values assigned to each relationship in the model, we proceeded to run scenarios at 

5, 10, and 20 years, simulating interventions within the value chain directly and/or in the 

four pillars that support it: social, financial, political, and technical.    

Figure 29 lists potential interventions around variables with transformative potential in the 

poultry system. Focusing interventions in the four pillars will trigger changes throughout 

the poultry value chain, which finally affect the expected outcomes of increasing the 

competitiveness of domestic poultry meat and improving the contribution that poultry 

farming makes to farmers' household incomes.  

 

+1 → A positive change in variable x very highly explains the positive 

change in variable y. 

+0,75 → A positive change in variable x highly explains the positive change 

in variable y. 

+0,5 → A positive change in variable x moderately explains the positive 

change in variable y. 

+0,25 → A positive change in variable x slightly explains the positive 

change in variable y. 

-1 → A positive change in variable x very highly explains the negative 

change in variable y. 

-0,75 → A positive change in variable x highly explains the negative 

change in variable y. 

-0,5 → A positive change in variable x moderately explains the negative 

change in variable y. 

-0,25 → A positive change in variable x slightly explains the negative 

change in variable y. 

 



Protocol to validate the Participatory Poultry System Model - Ghana  

31 
 

 

Figure 29: Potential pathways to transform the poultry system 

 

With this in mind, we will decide in break-out sessions which scenarios to run for better 

understanding the poultry systems' behavior and inform the discussions to identify pathways 

to transform it. In this session, we will reflect on how enhancing different aspects in the 

poultry system contribute to move towards the desired transformations or the poultry system.  

Above a proposal of questions/ steps to guide the discussions: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

After reflecting in groups, one/ two representants of each group will share the group 

impressions with the rest of participants, and together we will draft potential pathways to 

transform the poultry system in Ghana. 

Is important to support the discussions with the results of different scenarios, using the 

“Scenarios for poultry system in Ghana” excel file

DISCUSSING ABOUT POTENTIAL PATHWAYS FOR TRANSFORMING POULTRY 

SYSTEM: 

 

1. Which pillar do you think have more potential to transform the poultry system? 

Or do you think efforts should be focused directly on the value chain? Why? 

2. What can be done in each pillar? Reflect on potential pathways and run some 

scenarios to inform the discussions.  

3. Name some potential initiatives to implement the pathways for transformation. 

Who should be involved? What do we need to do?  

4. Reflect on how feasible the proposed interventions are.  
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