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Abstract 

The poultry meat market requires a careful coordination of the broiler chicken supply chain. We study 
the case of a medium-sized company that focuses mainly in farm and slaughtering operations for broiler 
chicken production. For this company, lot sizing and scheduling are critical tasks for an efficient opera-
tion of  their business. We present a framework of decision support models that could help similar com-
panies in the broiler chicken industry to become more competitive.   
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1 Introduction 

Broiler chicken is a branch of the poultry industry dedicated to meat production. This variety of chicken 
gains weight faster than other breeds and is ready for slaughtering in about 36 days. The market is rapidly 
growing because of an ever-increasing international demand for chicken. Asian and Latin American 
countries have identified in the broiler chicken industry an opportunity to get into new markets and boost 
their agricultural economies [1].  
 
The level of integration within the broiler chicken supply chain highly depends on the country [2]. In 
countries like Colombia, where the poultry industry is still developing, integration is becoming an at-
tractive strategy to gain more market share. Stakeholders are interested on applying new managerial 
techniques to improve communication, financial, and product flows [3].  
 
We examine the case of a company with integrated farm and slaughtering house operations. In this sce-
nario, coordinating lot sizing and scheduling operations become a challenge due to the complexity of 
animal farming and specific biosecurity constraints required for meat production for human consump-
tion.  

2 Broiler chicken supply chain 

The broiler chicken supply chain begins with the breeders who produce eggs. Then, the hatcheries send 
day-old chicken lots to farms for fattening with feed provided by mills. When chicken lots gain appro-
priate weight, the farm transport them to the slaughterhouse.  The slaughterhouse produces multiple 
products for wholesalers, retailers, and restaurants, among other customers. Throughout the supply 
chain, the government acts as a regulator. 

 
A key agent in the broiler chicken supply chain is the farm. In farms, not only chickens reach maturity 
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with a target weight, but their coordinated operations guarantee high standards of meat quality and ani-
mal welfare. Figure 1 shows the flow of operations based on a farm with free run coops, a slaughter-
house, and wholesale and retail points. In the planning phase, it is important to decide, with months in 
advance, the size of day-old chicken lots that will arrive to the farm along the horizon. In addition, it is 
necessary to plan the coops allocation for the chickens considering multiple simultaneous constraints. A 
good schedule of the operations considers the usage, cleaning, and planned recess of coops; and avoids 
biosecurity risks like having chickens of mixed ages near to each other. 
 

 

Figure 1. Broiler chicken supply chain operations: from farms to sales 

3 Aggregated planning  

Due to the complexity of the broiler chicken supply chain operations, it is necessary to choose the right 
level of granularity because of the scalability of the decisions support models. For example, if we decide 
to divide the planning horizon into days, combine all decision levels, and consider all types of products, 
we can easily face a large-scale model that may be practically unsolvable in a reasonable amount of 
time. In those cases, the right level of aggregation becomes useful to improve tractability using the 
limited computational resources of small- to medium-sized companies.  
 
Fortunately, broiler chicken presents a convenient lifecycle (see Figure 2) that can be easily aggregated 
into weeks. At a tactical level, the weekly perspective facilitates an overall look of the farm and the 
business. If we group chickens by their ages in weeks, then arrivals, vaccination, feeding, and departures 
are easier to schedule. Similarly, to yield lot uniformity and meet biosecurity standards, it is relatively 
easy to control the number of week ages within a group. 

 

Figure 2. Week aggregation of the broiler chicken life cycle. 

4 A decision support system for medium-size poultry companies 

We developed a decision support system based on aggregated planning for small- and mid-sized poultry 
companies. The tool embeds an optimization model with less than 5,000 variables and 10,000 constraints 
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for the aggregated model for a six-month planning horizon. Without aggregation, the daily model has 
over 100,000 variables and 200,000 constraints for a three-month planning horizon.  
 
By reducing the size of the model, we were able to use open solvers (like CBC from COIN-OR) to work 
in the background of the decision support system. Figure 3 shows the schedule of the farm and the 
slaughterhouse with some key metrics for decision makers. The decision support system compares the 
manual plan against the optimized plan to unveil opportunities and to convince the farm managers of 
the black-box approach. 
 
 

 

Figure 3. Visualization of the results of the aggregated model on the scheduling of 
coops in the farm. 
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