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Abstract 

This study assessed the farm and farmer characteristics influencing the profitability of 

broiler chicken farms in Ghana. It used data obtained from the 2015 census of the poultry industry 

conducted by USAID-METSS in collaboration with Ghana's Ministry of Food and Agriculture and 

the Ghana National Association of Poultry Farmers.  

Results show that broiler production in Ghana is operated on a small scale basis with an 

average number of 1,410 birds. Broiler chicken production is profitable in Ghana with national 

average gross margin/bird of GHS 9.22 and standard deviation of 8.40. Regression analysis was 

carried out using Ordinary Least Square method to estimate the effect of farm and farmer 

characteristics on profitability and also explore regional differences. Results shows that farm 

income and feed were negative and statistically significant such that a farmer with primary income 

from broiler chicken production had a decrease in gross margin of GHS 1.24 per bird compared to 

a farmer with other sources of income; a farmer that increases one unit of own feed production 

will have a decrease in gross margin of GHS 0.06 per bird. Additionally, regional differences exist 

such that farms situated in Ashanti, Central, and Eastern had higher gross margin per bird of GHS 

3.21, GHS 6.10 and GHS 6.26 respectively compared to farms situated in Brong Ahafo Region.  

In conclusion, the study shows that both farmer (primary source of income) and farm 

characteristics (such as regional location and the extent to which feed was prepared on the farm) 

were important in explaining broiler chicken profitability. Finally, continuous research is 

recommended to examine the robustness of these factors in explaining profitability. 
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Chapter 1 -  Introduction 

1.1 A Case for Research on Profitability in the Broiler Chicken Industry 
 

Despite being recognized as an important industry, the Ghana livestock industry grew by 

only 0.6 percent between 2007 and 2014, from 4.7 percent to 5.3 percent. This growth rate has 

been too low for it to meet domestic consumer demand (Ghana Statistical Service 2015). Domestic 

broiler chicken production in Ghana only satisfy about 11 percent of total domestic demand 

(Randan et al. 2011). In fact, Ghana has become a net importer of broiler chicken meat, importing 

over 140, 000 metric tons (MT) of poultry meat to meet domestic demand as at 2013 (Dziwornu 

et al. 2014). The Ghana broiler chicken industry has also been described as a dying sector as 

production has been flat over the last five decades (Figure 1.1), with an average of 0.14 percent 

per annum presenting a gloomy picture when observed over the long term and through the 

industry’s productivity lens (Kwadzo et al. 2013; Amanor-Boadu et al. 2016).  

Figure 1.1 shows the relative production of chicken meat in Ghana and Brazil between 

1961 and 2015 using data from FAOSTAT.  The figure shows that in 1961, Ghana produced about 

4 percent of Brazil’s total output.  However, by 2015, Ghana's share of Brazil’s total output was 

about 0.4 percent.  This would suggest that Brazil’s production has been growing at a much higher 

rate over the decades, approximately the estimated growth rate in Brazil over the five and a half 

decades was 8.8% per year compared to 3.9% for Ghana.  Although Ghana's growth rate increased 

to an average of 7.8% between 1990 and 2015, it was still not enough to overcome Brazil’s 6.8 

percent annual growth during the same period.  This explains the trend observed in Figure 1.1, the 

continued decline in Ghana's production relative to Brazil’s.  It also explains why Brazil is a net 
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exporter of poultry meat and Ghana is a net importer, a situation that has been increasing rapidly 

over the past two decades or so. 

Figure 1.1 Ghana’s Broiler Chicken Meat Output Relative to Brazil’s (1961-2013)  

 

Source: FAOStat (www.faostat.org)  

The reasons for Brazil’s performance may be multidimensional and multifarious. For 

example, the Brazilian Government initiated a policy to become a leading global agri-food player 

in the 1980s and made significant investments in the industry in the support of that vision. Of 

course, the broiler chicken industry in Brazil is not homogenous, productivity has been high 

enough to support exports.  Indeed, about 28 percent of total production in 2015 was exported 

(Valdes et al. 2015).  There is also the issue of profitability.  This is related to the infrastructure 

that supports the industry, from day-old chicks’ genetics through the feed processing and 

distribution cold chains. Available infrastructure has contributed to the expansion of farms to take 

advantage of the growing demand in both the domestic and international markets.  This has been 
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absent in Ghana.  The infrastructure has not developed and the government policy has not been 

clear, consistent and focused.  Yet, these may be conceived of as external factors in the 

development of an industry.  A major factor influencing firm growth is profitability. When 

incumbents exhibit high profitability, they expand to take advantage of scale economies.  Their 

expansion signals potential investors to consider the industry as credible vehicles and encourages 

them to invest.  These investments lead to growth and expansion, creating the economic rationale 

for the development of the other infrastructures that contribute to further performance in the 

industry.   

What we have done so far is to use a single highly successful broiler chicken producing 

country as a benchmark for performance in Ghana.  We hypothesize that expansion of the Ghana 

industry has been declining growth relative to the Brazilian industry because of the low 

profitability of the Ghana industry. This low profitability is not absolute but relative to chicken 

egg production for example.  This is premised on the observation by Amanor-Boadu et al. (2016) 

that broiler chicken is not the primary industry for most broiler chicken farmers in Ghana: most of 

these farmers are egg farmers who produce broiler chicken for supplementary income around 

festivals, such as Christmas and Easter. Given this situation, the question that arises is how 

profitable is broiler chicken production. This is the primary motivation for this research. 

Understanding the profitability of broiler chicken production could provide insights into how it 

may be supported to grow beyond a supplementary income activity in Ghana into an industry that 

is addressing the increasing animal protein needs of a population experiencing increasing incomes.   

1.2 Broiler Chicken Production in Ghana 

Ghana is a West African country with a population of 27.41 million as of 2015. It is 

bordered by Ivory Coast to the west, Burkina Faso to the north, Togo to the east and the Atlantic 
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Ocean to the south. Ghana is a lower middle-income country with an estimated GDP of $42.69 

billion in 2015, an annual GDP growth rate of 3.57 in 2015 (World Bank 2016).  Like most 

developing countries, agriculture is an important contributor to Ghana’s GDP, contributing about 

19.5 percent in 2016, in comparison to 24 percent for industry and 56.4% for services. Ghana's 

major agricultural exports include cocoa, timber, horticultural products, and fish/seafood.  Its 

major mineral exports are petroleum, gold, bauxite, manganese, and diamond (Ghana Ministry of 

Food and Agriculture 2013).  

Ghana has ten administrative Regions: Ashanti; Central; Eastern; Greater Accra; Volta; 

Western; Brong Ahafo; Northern; Upper East; and Upper West. Based on the last population 

census carried out in 2010, Ashanti and Greater Accra Region had the largest population of 4.78 

million and 4.01 million respectively, while Upper West Region had the lowest population of 0.702 

million (GSS, 2012). The share of the population in the northernmost Regions is estimated at 20% 

(Zereyesus et al. 2015), a distribution that also affects the country’s income distribution and 

ultimately overall economic activity (USAID, 2011).   

Post-independence policymakers in 1960 recognized the need to promote modern poultry 

production in Ghana. Given the prevailing macroeconomic environment then, domestic broiler 

chicken production accounted for about 95% of total poultry meat consumed within the country 

(Egyir et al. 2012; Dziwornu et al. 2014). Per capita consumption of poultry meat in Ghana has 

increased rapidly, especially over the past decade or so when incomes started rising rapidly.  Figure 

1.2 shows the trend in the per capita consumption of broiler chicken in Ghana in comparison to 

other meat sources.  Per capita consumption increased from under 1 kg in 1993 to nearly 8 kg by 

the middle of the 2000s.  Meanwhile, per capita consumption of beef declined from 1.75 kg to less 

than 0.8 kg in the same period. While both mutton and pork increased, their rate was not as 
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impressive as that for chicken, which on average increased at an average of approximately 11.4% 

per annum.  Figure 1.2 shows that poultry (dominantly chicken) accounted for about 24 percent of 

total per capita meat consumed in Ghana in 1993 and by 2016, its share has grown to nearly 67 

percent having peaked at almost 70 percent in 2013.  The growth in consumption has been 

addressed with imports.   

Figure 1.2 Distribution of Total Meat Consumed/Person in Ghana 

 

Source: OECD/FAO Agricultural Outlook. (http://stats.oecd.org/viewhtml.aspx?QueryId=71240&vh=0000&vf=0-

&l&il=&lang=en#).  
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1. What is the profitability of broiler chicken production in Ghana? 

2. What are the critical factors affecting the profitability of broiler chicken production in 

Ghana?  

1.4 Research objectives 
 

The overall objective of this research is to evaluate the factors influencing the profitability 

of broiler chicken production in Ghana. The specific objectives are as follows: 

1. Describe the demographic and socio-economic characteristics of Ghana's broiler 

chicken farmers; 

2. Describe the characteristics of broiler chicken farms in Ghana and assess if there are 

differences across the different Regions; 

3. Measure the profitability of broiler chicken farms in Ghana and determine the extent to 

which they differ across the Regions; 

4. Estimate the effect of farm characteristics, socio-economic and demographic 

characteristics of farmers on their profitability, and explore the effect of regional 

location on the relevance of these factors in determining profitability. 

Achieving the foregoing objectives could provide insights into how private investors and 

public policymakers may assess the broiler chicken industry within the context of the changing 

macroeconomic environment in Ghana.  For example, the regional distribution of profitability 

could point to where broiler chicken farms may be located to enhance their probability of 

producing profitable outcomes.  Describing the characteristics of farms, farmers and their 

profitability across the regions could also provide insights into gaps in human capacity and other 
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capabilities in the broiler chicken industry and offer opportunities to improve the industry’s 

attractiveness for investment.  

1.5 Thesis outline 
 

Chapter 2 provides a review of the profitability literature.  It takes a broad view of the 

subject and explores it theoretically as well as how it is applied across many industries.  Chapter 

3 describes the data used for the study, contextualizing it within the location of study and offering 

a perspective on its advantages and weaknesses. Chapter 3 also presents the foundation of the 

statistical and econometric models used to address the objectives and answer the research 

questions.  The results, organized around the study’s objectives, are presented and discussed in 

Chapter 4. Chapter 5 presents the summary and conclusions emanating from the study as well as 

recommendations for future research.  
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Chapter 2 -  Literature Review 

Studies geared towards determining the factors that affect profitability are essential to 

researchers, industry practitioners to help reduce production cost, and income revenue and help 

policymakers develop more effective policies. This chapter, classified into three sections, focuses 

on profitability studies conducted in Africa and other regions. The first section looks at the 

definition of profitability and how it may be measured. The second section examines the factors 

affecting profitability in various industries and authors. The third section focuses essentially on 

profitability research in the poultry industry, explaining the methods and factors that are known to 

affect profitability. 

2.1 Profitability Defined  
 

Profitability is used to assess a firm’s profit in relation to its size. Size may be measured in 

various ways e.g. leverage, number of employees or output. It is a measure of efficiency, and as 

such, it is presented as a ratio or in relative terms and not as an absolute as profit is. There are 

numerous means of measuring profitability. Such as  

 Net Profit ratio = (Net profit after sales / Net sales) x 100 

The main aim of using this ratio is to evaluate the profitability of the business entity with regards 

to its primary operations. All non-operating revenues and expenditures are not considered. Here 

the point of interest is to determine the overall profitability of a business such that a high ratio 

indicates an efficient management. 

 Gross Profit ratio =  Gross profit / Net sales 

Gross profit = Net sales – Cost of goods sold 

Net sales = Total gross sales – (returns + discounts allowed) 
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This ratio measures the average gross profit for each dollar sales and should be sufficient to cover 

all expenses. It tells us the profit generated to cover the fixed operating expense. Additionally, it 

tells us the extent of which prices of goods can be reduced without necessarily incurring a loss to 

one’s business operation and signifies how efficient a company is in producing its products. 

 Return on Sales = Net income / Total assets 

Net income = Gross margin – fixed costs 

This ratio gives an idea of the profitability of a business in terms of the profit margin of the product. 

It gives a clear picture of product positioning and its pricing policies. A high ratio tells us that the 

product has a premium pricing and indicates the supply and demand for the product within the 

industry. 

 Return on Assets = Net income / Total assets 

This measure provides information on how companies use their assets to generate income. Assets 

here include cash, physical items of tangible value such as building, equipment, and inventory. It 

tells us how well a business is utilizing its capital invested in fixed assets to make a profit. The 

higher the return, the more productive the management of the business at utilizing economic 

resources.  

 Return on Equity = Net income / Owner’s equity 

Shows how the owner’s equity is used to generate income. It measures the profitability of the 

business from its shareholder’s perspective. Also tells us how efficient the management of the 

business is able to utilize resources and reveals the comparative advantage as compared to 

industry’s average. Such that a high ratio signifies a company is efficient at generating 

shareholder’s return which ultimately increases the value of the ownership of the company. 
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 Gross Margin = Total revenue – Total variable cost 

Total revenue = Price of product x Quantity sold 

This is the difference between gross revenue and cost of goods which may be defined as a variable 

cost. It tells us how profitable a business is at selling its products. A higher ratio can be achieved 

by either buying inventory at a cheaper price or selling products at a higher price.  

(Culled from charteredfiancialinstitute.com) 

After examining all the profitability measures above which makes reference to fixed cost, 

fixed assets, revenue and shareholder’s equity in its calculation; Gross margin will be used to 

measure the performance of Ghana broiler industry; largely due to the complexity and inability of 

obtaining accurate fixed cost, assets and shareholder’s equity which include mortgage (when 

applicable), depreciation and amortization of loan and assets (when applicable). Also, one of the 

purposes of the study is to estimate the profitability of the industry with regards to the sale of 

products which can be captured within the confines of this study using gross margin. Finally, in 

order to eliminate the effect of size (as sample farms vary in size), farm profitability will be 

compared on a per bird basis. Such that the profitability equation below will be used: 

Gross margin/bird = Total Revenue/bird - Total Variable Cost/bird 

2.2 Factors affecting profitability 

Based on economic theory, a number of socioeconomic factors influence the profitability 

of a firm. These factors could be described as either firm-specific or industry-specific. Firm-

specific factors comprise the objective of the firm (defined as the goal a firm desire to achieve 

which in most cases is to make profit), managerial decision (decisions concerning operating the 

firm), efficiency of input (output produced per unit input), relative cost of production (cost incurred 
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when producing goods), advertising (form of marketing company goods through various medium 

like print, broadcast, internet or direct), and demand for product. The industry-specific factors are 

centered around Porter’s five forces which are the degree of competition, substitutes, customers, 

suppliers and potential new entrants. Studies have considered the extent of the impact of industry 

and firm-specific factors and have concluded that firm-specific factors are dominant. A study 

conducted by Hirsch et al. (2014) using the European Union food processing firms showed that 

firm size (classified using Return on Assets into large, micro, medium and small firms) is far more 

important in determining profitability compared to industry factors. Research conducted on 

Australian firms listed on the Australian Stock Exchange by Stierwald, (2010) concluded that 

heterogeneity in profitability is explained by differences observed across firms while industry 

effects are less important. Using a dataset that ranks companies in the United States and the 

European Union based on their annual Market Value Added (MVA = Market value of the company 

– capital invested by shareholders), Hawawini et al. (2003) found that industry effect was dominant 

for measuring their performance than firm-specific factors.  

On the contrary, Darush (2013) showed that firm profitability in Sweden microforms 

selected from four sectors (healthcare, retail trade, manufacturing, and healthcare) are affected 

positively by firm size (measured as the firm’s value of sales), lagged profitability (past year 

profitability), growth, and productivity (refers to the total factor productivity i.e. output / labor 

costs +capital cost), while industry affiliation and firm age (number of years since inception) were 

negative factors. Research carried out by Zouaghi et al. (2017) looked at the Agri-food sector. 

They analyzed the effect of the firm, region and industry factors on the profitability of 3,273 Agri-

food firms operating in various Spanish district. Results show the dominance of firm-specific 

effects contributing to 48.8 percent to variance in firm profitability.  
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While the foregoing tries to determine the effect of firm and industry factors on firm 

profitability, other factors are also important. For example, Pasiouras et al. (2007) used a balanced 

dataset from 584 commercial banks in 15 European countries from 1995 – 2001. Their results 

showed that profitability is not only affected by the bank's specific characteristics but also by the 

financial market structure and macroeconomic conditions. In all enterprises (small, medium, and 

large-scale), managerial decisions on investments significantly affect the firm’s financial factors 

that influence profitability in their operations (Popa et al. 2014). Finally, research carried out by 

Agha (2014) using secondary data collected from a pharmaceutical company shows that proper 

working capital management can increase the profitability of a firm if the managers minimize 

inventory turnover, account receivables and decrease creditors turnover.  

Economist has debated that the profitability metrics matters in measuring the financial 

performance of a firm.  According to Mishra et al. (1999), they suggested the use of the Farm 

Financial Standards Task Force (FFSTF) that recommended the use of 16 financial measures for 

analyzing profitability. They concluded that four financial measures were relevant in calculating 

farm profitability; which are Net Farm income (gross farm income – production expense); Return 

on Assets; Return on Equity; and Net Profit margin. However, Petersen et al. (2009) stated that in 

order to determine the profitability metric, the following questions need to be answered. These 

questions are: a) What metrics are available? b) What metrics are in place in the industry of 

interest? c) How can you link metric to strategic actions? d) How does metric relate to customer’s 

value and firm performance? 

2.3 Factors affecting profitability in broiler chicken production  

Broiler chicken farms in Africa are generally small. Their owners may have multiple 

objectives of operating them instead of only a profit maximization objective. To this end, it is not 
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enough to evaluate profitability using industry or firm-specific factors. The characteristics of the 

farmer on production also become important. This section will discuss some of the farm and farmer 

characteristics identified as having an impact on broiler chicken profitability. The section is 

organized by farm location, age, experience, educational level, production systems, primary 

income, farm size, membership in association and feed.  

2.3.1 Location of farm   

Location of a farm plays an important role in production decision. In the United States, 

most farms including broiler farms are situated in close proximity to poultry processing plants, 

feed production plants and labor in order to reduce distribution and transport cost. Artz et al. (2016) 

studied the impact of firm location and concluded that new companies (poultry and non-poultry) 

would establish in areas that have an existing array of similar firms in the same industry. These 

areas are characterized by concentrated suppliers or customers with an established labor force 

market. According to Tey et al. (2015), a distinct farm typology can be observed across farms in 

the United States. These are rural (residential) farms, intermediate farms and commercial (large) 

farms that invest in efficient technology for profit maximization objective. However, a study 

carried out amongst Pennsylvania and Vermont dairy farmers show no statistical difference 

between the location of farms in relation to the performance of farms (Winsten et al. 2000). Finally, 

the issue of rural-urban migration resulted in a labor shortage. This issue was considered by 

Ofuoku et al. (2016) in their study of broiler production in the Niger Delta area of Nigeria showing 

a shortage of labor leading to a reduction in profitability. 

2.3.2 Farmers age / experience   

The age of a farmer may be an indicator of his level of experience and risk-taking 

preferences in broiler chicken production (Liepzy et al. 2003). Younger farmers take more risks in 
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production than older farmers. Nehring et al. (2016), however, discovered that older farmers were 

more profitable, which can likely be due to more practical experience. Bassrir et al. (2006) looked 

at the goals of Louisiana state dairy and beef producers and concluded that dairy producers are 

more focused on maximizing profit with age of the farmer having a positive relationship with 

profitability. They noted that their result was consistent with the analysis made by financial 

advisors that state that the older the person, the more conservative their decision making compared 

to the younger ones due to fixed income of the old.  

Another study carried out in Europe by Zagata et al. (2015) concluded that younger farmers 

generate higher value because they manage the larger farms and hire more labor. But a study 

conducted by Gloy et al. (2002) showed that age has no significant effect on the financial 

performance of New York dairy farmers. Age and experience can be used interchangeably as 

farmer’s experience plays a positive role, enabling the producer to make better production 

decisions for increased capacity resulting in increased profitability.  

According to Liepzy et al. (2003), the years of experience of a farmer is one of the factors 

that determine their risk-taking preferences. As producers become more proficient or 

knowledgeable in poultry production due to increasing experience, the likelihood of a higher 

incomes and farm success increases. This is supported by studies carried out by Esiobu et al. (2014) 

and Onubuogu et al. (2014). They found that previous experience in business enable farmers to set 

relevant time and cost targets. Their result also shows that producers with agribusiness experience 

can allocate, combine, and utilize resources effectively to identify production and marketing risks. 

The number of years of experience in broiler production significantly increases profit efficiency 

as more experienced farmers are highly likely to adopt best farm practices (Tuffour et al. 2014).  
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2.3.3 Educational level 

Educational level describes the level of formal education attained by individual farmers. It 

can be categorized as none, elementary, secondary, post-secondary, and tertiary level. According 

to Liepzy et al. (2003), the highly educated farmers are expected to achieve higher profitability as 

higher education improve a farmer’s ability to make better decisions. Adebayo and Adeola, (2005) 

reported that educational level of producers has a positive and significant effect on production. 

This relationship between educational level and average production was attributed to the high-

need of sound knowledge and efficient management of poultry business to ensure high output and 

profitability of the farm.  

Education also gives insights into the effect of training based on the fact that an educated 

farmer will be knowledgeable, easy to train for managerial capacity; as a result manage their farm 

effectively and efficiently to increase profitability (Mishra et al. 2009; Stefanides et al. 1999). 

However, in other studies, it was found to be insignificant with no effect on farm profitability. 

This may be due to the complex nature of agriculture that deals with farming techniques and 

business skills which can be developed on the job with little or no formal education. 

Notwithstanding it was concluded that further studies need to be carried out in this area (Foltz et 

al. 2002; Fernandez-Cornejo et al. 2005). 

2.3.4 Production Systems  

The production system in poultry production can be classified into intensive, semi-

intensive and extensive methods. Intensive relates to the confinement of the broilers to a particular 

space or house entirely with no access to land outside. It is adopted where land is limited or 

expensive. Semi-intensive system is used when the amount of free space available is limited, but 

it is necessary to allow broilers some space to run around i.e. not confined entirely to a place. The 
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extensive system removes any form of confinement and allows birds to roam around outside the 

farm also referred to as free-range farming (www.agriinfo.in).  

In broiler chicken production, the intensive production system is the most commonly used 

in the developing countries. Research has shown that intensive system gives opportunities for farm 

expansion and capacity building thereby exploiting economies of scale to enhance profitability 

and competitiveness (HLPE, 2016). On the other hand, farm production system has been linked to 

the incidence and spread of disease on the farm. Based on the study carried out by Gocsik et al. 

(2014), they analyzed the effect of the type of production systems on health cost and its effect on 

farm profitability in the Netherlands. Their result confirmed that diseases occur on the farm 

irrespective of the type of production system used but in broiler farms, the effect and likelihood of 

disease can differ according to production system used. However, veterinary cost represents only 

a small proportion of variable cost thus its effect is minor in determining farm profitability in 

relation to feed and day old chick costs. 

 2.3.5 Primary income  

Emaikwu et al. (2011) inferred that broiler chicken production as a primary occupation 

increases the flock size of farms. They conclude that producers would allocate their best resources 

in terms of feed, labor, capital, and management practices to increase their scale of operation 

thereby increasing profitability. Diversification of a farm operation can increase the probability of 

agricultural success.  Farmers practicing mixed farming are less susceptible to income declines if 

market conditions drive down the price of a single commodity or disease strikes their primary 

product or producers experience unfavorable weather (Liepzy et al. 2003). It also allows for 

economies of scale which lowers cost of production and increases the profitability of US limited 
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resource and small farms (Mishra et al. 1999) while it shows a negative significance in US dairy 

farmers (McBride at al. 2004).  

Diversification can also be viewed by revenue generated from the core and non-core 

produce; here specialization is achieved leading to higher gross margin in Connecticut dairy 

farmers (Foltz et al. 2002). This was not evident in the study carried out by Fernandez-Cornejo et 

al. (2005) on the adoption of Herbicide treated Soybeans in the US. Situations arise when the 

financial contribution of non-core production, in this case, farmer’s efforts are diverted away from 

their primary agricultural activity (Tey et al. 2015). Over-diversification, however, may not allow 

one to gain expertise in a particular product production or allow one to achieve economies of scale 

in such a case the influence of this variable may be unpredictable (Liepzy et al. 2003).  

Though diversification on farms might be unpredictable, studies have shown that off-farm 

employment plays a significant role in Agriculture as it generates additional income or stabilizes 

income on the farm allowing farmers to continue farming even when not profitable. This was 

reinforced by an analysis carried out by Goetz et al. (2001) on data obtained from US farmers 

showing a higher rate of off-farm income helps farmers achieve break-even point (Farms don’t 

make a loss or profit). It is possible to have multiple income sources, for example, more than 50 

percent of farmers in the US rely on off-farm income to repay their financial debt and boost their 

overall income vital to the well-being of their households (Bridgeman, 2011). However, a study 

by McBride et al. (2002) found this to be insignificant suggesting that off-farm economic 

activities compete with on-farm economic activities thereby reducing profitability.  

2.3.6 Farm size 

Nehring et al. (2015) showed farm size as one of the major drivers of farm financial 

performance in the U.S, others are diversification and broiler housing. These factors affect broiler 
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chicken production as well as change their competitive trade market advantage. A large broiler 

chicken flock size (large scale broiler farm) has an increased feed conversion ratio, lower cost-

return (cost per bird) and higher profitability in the research conducted by El-Tahawy (2017) on 

three provinces in Egypt. Farm size usually refers to the number of livestock (in livestock farming) 

or number of acreages (in crop production). This variable is important as it helps creates economic 

benefit for large farms in terms of economies of scale (reducing cost per unit of output production) 

and increased asset base (higher equity intangible assets) to attract financial assistance when 

applicable (Tey et al. 2015). This result is consistent with research carried out by Winsten et al.  

2000; and Jackson-Smith et al. 2004, highlighting cost efficiency, higher rate of capital expansion 

for greater profits; compared to the study conducted by Dartt et al. (1999), who suggested that 

larger farms reduce labor efficiency translating to a reduction in profit. This is possible when labor 

employed to manage the farm is beyond their capacity, leading to a decrease in profitability. 

Overall, there is a general agreement that scale is a key factor for increased farm profitability (Tey 

et al. 2015). 

 2.3.7 Feed 

Feed is the single largest cost item in commercial poultry production (Amanor –Boadu et 

al; Sumberg et al. 2017). Feed still constitutes up to 70 percent of the total production cost of 

broiler chicken. Grains, which are the major components of feed, coupled with an inadequate 

workforce, facilities to produce high-quality feed, as well as little to no government oversight of 

feed production and imports, are also among the biggest challenges in Nigeria’s agribusinesses 

(USDA 2014). The feed share of unit cost in Chinese poultry production varies between 70 and 75 

percent, with labor cost accounting for the second-largest proportion of cost at 11 to 15 percent 

(Xie et al. 2015). Feed has been touted as one of the potential factors that will affect the poultry 



19 

 

sector in China in terms of its supply and price (Gale et al. 2015). It is also important to note that 

the domestic supply of raw feed materials (corn and soybeans) is inadequate to meet domestic 

production in many countries in Africa and Asia and importation of feed are necessary to meet 

domestic demand levels.  

Dziwornu (2013) investigated the effect of feed cost in broiler production in Brong Ahafo, 

Ashanti and Greater Accra Regions in Ghana. Results show that if proper feed management 

practices are implemented, it will reduce feed cost and maximize the profitability of broiler 

production.  Singh et al. (2010) result were consistent with this but asserted that the number of 

days that broilers are raised to maturity and for sale also help in reducing feed cost. A typical 

(minimum) broiler production cycle is 60 days and the more broilers are fed after this date 

increases feed cost thereby reducing the profitability of the farm. The extra cost is incurred when 

broiler farmers keep birds beyond the expected required period. Finally, Altahat et al. (2014) in 

their research found that feed price has the highest negative impact on the profitability of layer 

hens production in Jordan. As such, there is a need to invest in the procurement of good quality 

feed to ensure weight gain and optimal feed conversion among the birds. However, feed price 

varies according to the brand, quantity purchased, transport cost, and market availability. 

2.3.8 Membership in Association 

Membership in a poultry association could help to increase the production capacity (flock 

size) of producers in the area. Emaikwu et al. (2011) research suggested that producers could pool 

together their limited productive resources such as land, feed mills, chicks, brooding, rearing 

equipment, and finances to produce more output. Farm-Based Association (FBO) are often formed 

to address market failures and contribution to the accessibility of input. Therefore a farmer that is 

a member of an association could have a positive effect on farm profitability because the FBO 
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could provide feed and other inputs at a cheaper rate and provide leverage in selling its products 

(Emaikwu et al. 2011).  

Babatunde et al. (2015) also considered the effect of cooperative membership on the 

profitability of poultry farmers in Oyo State. Their result shows that cooperative membership has 

a significant and positive relationship on profitability such that a farmer with membership status 

in an association will tend to have an increase in income-generating potential than a farmer that is 

not a member of any farmer’s association. Other factors such as government policy, access to 

extension service, access to credit, theft on the farm, and the prevalence of disease variables are 

not included in this study. 

 2.4 Previous Empirical Methods Used 

This section focuses on the empirical methods employed to determine the various factors 

that affect poultry profitability.  Using the break-even concept to estimate break-even quantities, 

net present values, and internal rates of return, Mahama et al. (2013) assessed the profitability of 

broiler chicken production in Accra-Tema and Kumasi areas. Results from the study show that a 

farm located in Kumasi is likely to have positive profit than one located in Accra-Tema area.   

Anang et al. (2013) used the cost, revenue and profit functions, and data from three-layer 

farms and three broiler farms to derive total cost, revenue, and profitability of broiler and layer 

chicken producers in the Brong Ahafo Region of Ghana. One thousand birds per farm were used 

as the study unit for analysis from day-old chick to maturity stage. The study showed that both 

broiler and layer production was profitable despite the many constraints facing them. The 

significant constraints in broiler chicken production were inadequate access to finance, while 

competition with imported chicken and scarcity or high cost of maize was the constraints in layer 

production. 
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A study by Etuah et al. (2013) calculated profitability using gross margin analysis and net 

returns in broiler chicken production in the Ashanti Region of Ghana. A total of 114 broiler chicken 

farms were included in the study to examine the factors that influenced profitability. Factors such 

as an increase in broiler price and farm size were identified to positively improve profitability 

while high feed cost, lack of access to credit, and competition from cheap poultry imports have a 

negative effect on the profitability of broiler production. Tuffour et al. (2014) examined the profit 

efficiency and its determinants in broiler chicken production using the stochastic frontier approach 

with the application of the Cobb Douglas production function. Results indicated that price of labor 

significantly reduced profit, but the price of day-old chick increased profit, years of experience in 

broiler chicken production were found to reduce inefficiency while farms owned by sole 

proprietors were less economically efficient.  

The studies on profitability discussed above highlight the factors affecting poultry 

production in Ghana. Adebayo et al. (2005) investigated factors that influence poultry profitability 

in Ejigbo local government area of Osun state, Nigeria. They used frequency distribution and 

Pearson correlation. Their study revealed that access to finance affected poultry profitability. 

Amos (2006) considered the factors affecting the profitability of poultry production in Ondo state, 

Nigeria with a farm budgeting model – the difference between Gross Revenue and Total Cost of 

Production. Production of layers was affected by feeding and veterinary cost while broilers are 

affected by the cost of feed and experience of farmers. 

Mishra et al. (2012) used the DuPont expansion method (performance measurement 

decomposing Return on Equity (ROE) into three parts namely, net profit margins, asset turnover 

ratio, and asset-to-equity ratio) to investigate the impact of demographics, specialization, tenure, 

vertical integration, farm type, and location on the performance of poultry production and 
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profitability in US. Their results show that the key factors affecting net profit margins are operator 

education, farm size, specialization, and level of government payments. Another review was 

carried out in the USA using the DuPont expansion financial model that considered factors driving 

US broiler chicken profitability (Nehring et al. 2015). Farm size, diversification, and broiler 

housing vintage were major drivers of agricultural performance, while region, farmer’s age, and 

off-farm employment are drivers for international competitiveness. Valdesa et al. (2015) in their 

study pointed out that the industry is characterized by high technology use and productivity such 

that profitability increases with size.  
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Chapter 3 -  Methods 

The model and data used in this study are discussed in this chapter. First, the data, 

conceptual, and empirical framework is presented in section 3.1, section 3.2 and section 3.3 

respectively. Next, variables and their descriptions (section 3.4) are provided. The analyses were 

conducted using STATA 14.0® statistical software.  

3.1 Data 

This study used secondary data obtained from the 2015 census of the poultry industry. The 

census was carried out by Monitoring and Evaluation Technical Support Services (METSS) team 

between December 2015 and January 2016 with funding from USAID. It revealed that chicken 

was the dominant species of poultry production with others being guinea fowls, turkeys, and other 

feather animal species. The total number of poultry farmers interviewed were 4,040 and 1,508 

were broiler chicken farmers. The data had information on all the required variables needed to 

ascertain the profitability of broiler production, farm and farmer characteristics. These include cost 

incurred by farmers such as feed, medications, the stock of day-old chicks, and other farm 

consumables that are employed in the rearing of the birds to marketable age. Also included are 

cost related to the sales and marketing of birds as well as customer service. 

3.2 Profitability Equation 
 

The selected profitability measure used for the study is Gross Margin per bird to address 

the issue of size and allow for comparison across different farm sizes.  It is calculated using the 

equations below: 

 
b b b

GM R V    (1) 
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where 
b

GM is the gross margin per bird, 
b

R is revenue per bird and 
b

V is variable cost per bird. 

Variable cost is defined as the sum of the day-old chick cost, veterinary services and medication, 

feed and labor. Revenue is the product of the average price received from all channels of 

production and the number of birds sold by the farm. 

3.3 Conceptual framework  
 

Farm profitability is defined as a function of farmer and farm characteristics. This may be 

presented conceptually as follows, where farm characteristics are represented by a vector X and 

farmer characteristics are represented by a vector Y:  

 ' '
b

GM X Y       (2) 

Where  and  are the estimated coefficients and  is the regression error term. The farmer and 

farm characteristics of interest in this research, guided by the literature review, are presented in 

Table 3.1.   

Table 3.1 Description of Variables used for Ordinary Least Square Regression 

Variable Description 

Farmer Characteristics 

Farmer 
Experience 

The number of years a farmer has been involved in broiler chicken 
production. 

Primary Income Binary: 0 if the farm is not primary income and 1 if it is. 

Educational Level Binary: 0 if primary education and 1 if secondary and above 

Farm Characteristics 

Location of Farm Binary: 0 if rural and 1 if urban. 

Production 
System 

Method of raising bird, binary, 0 if semi-intensive system and 1 if 
intensive system. 

Feed Proportion ranging from 0 (commercial feed) to 100 (own feed 
production). 
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Membership in 
Poultry 
Association 

Binary: 0 if no membership and 1 if the farmer is a member of a 
poultry association. 

 

Farm Size Binary: 0 if small-scale farm (<2000 birds) and 1 if medium scale 
(>2000 birds). 

Stocking Practice Source of day-old chicks, the dummy takes one if purchased from 
local retailers and zero if imported. 

Regions Location of the farm (in one of the 10 regions)*  

* The three northernmost regions were organized into a single group due to the few number of farms in 
those regions. 

The explanatory variables used in Equation 6 are selected based on economic theory, 

published literature, and observations from field data. Table 3.1 provides a description of these 

variables which include location of farm, farmer’s experience, primary income, educational level, 

production system, feed, membership of poultry association, farm size, stocking price, and regions.  

Location of farm describes the locality in which the farm is situated whether in a rural or 

urban area. This variable can be negative or positive depending on the farm proximity to 

infrastructure. It is positive if a farm is located close to the urban center because of easy access to 

infrastructure such as markets, financial services, it can be negative if located in a rural area.   

Farmers experience is found to be associated with age of the farmer (Omiti et al. 2009). 

The experience of a farmer should have a positive impact, as producers become more proficient 

and knowledgeable with an increase in experience, the more the likelihood of having a successful 

farm with higher profit/income from the farming operation (Liepzy et al. 2003). The effect of 

primary income could be positive or negative depending on whether it increases household income 

and welfare. Educational level is closely related to literacy and training which relates to the ability 

of the farmer to read and write in English, official Ghanaian language, or in their local Ghanaian 

language. Educational level is expected to have a positive and significant association with 

production, (Adebayo and Adeola, 2005) as it is expected that the higher the farmer’s education, 
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the better informed they will be in making informed decisions on the farm that will positively 

impact the profitability of the farm.   

Production system describes the husbandry system employed by the farmers for their 

broiler chicken production. It is classified as either intensive or semi-intensive production system. 

Intensive relates to the confinement of the broiler chicken to a space or house entirely with no 

access to land outside. This system is adopted when land is limited or expensive. Semi-intensive 

system is used when the amount of free space available is limited, but it is necessary to allow 

broiler chickens some space to run around, i.e., not confined entirely to a place. Impact of 

production system on profitability can be positive or negative in its effect depending on the 

circumstances of the farmer involved (Anang et al. 2013).  

Feed is the most significant input in broiler chicken production and represents a 

considerable proportion of the cost of production (Sumberg et al. 2017). Impact of feed on the 

profitability of broiler chicken production can be negative or positive depending on the source of 

the feed. It could be positive if farmer produces own feed and or negative if farmer relies on 

commercial produced feed. Poultry production in Ghana, however, is exposed to price fluctuations 

in the purchase of feed ingredients like maize.  Membership in poultry Association helps farmers 

in the a) procurement of farm inputs at discounted price, b) the marketing of their product, c) 

provide extension services or sector information that helps in the production and marketing of their 

products, d) access to credit facilities, e) acts as a voice in communicating their needs to the 

Government and f) timely access to government incentives or the use of new technologies. It is 

expected that membership in poultry association has a positive impact on profitability.  

Farm size is a measure of the total number of birds (flock size) on a farm or the number of 

poultry housing units available on a farm for production. The number of birds housed on a farm 
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has a positive impact on profitability. The study shows that the larger the flock size, the higher the 

expected profit (Emaikwu et al. 2011).  Stocking practices described the source of production 

inputs, especially day-old chicks or point of lay birds, to the farm. Mostly, day-old chicks and 

point of lay birds are sourced locally within the country, some farmers, however, source their day-

old chicks from foreign countries in Europe and America. Stocking practices can negatively or 

positively affect the profitability of poultry production. Importation of day-old chicks may 

negatively impact profitability due to exchange rate fluctuations, cost of transportation, and may 

result in the introduction of new diseases to an area resulting in economic losses to farmers.  
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Chapter 4 -  Results and Discussion 

This chapter present and discusses the result of the estimated model. First, descriptive 

statistics are presented in section 4.1 followed by farm and farmer characteristics in Ghana by 

Regions in section 4.2. Section 4.3 and 4.4 examines the profitability of broiler chicken farmers 

and model specification, respectively. Finally, section 4.5 exhibits result from the model 

estimation. 

4.1 Descriptive statistics 

4.1.1 Distribution of broiler chicken farms in Ghana 

In all, a total of 4,040 farmers were sampled during the nationwide census of commercial 

poultry farmers, out of which 1,508 were broiler chicken farmers. The result shows that broiler 

chicken production is concentrated in southern Ghana. Figure 4.1 shows the distribution of broiler 

chicken farms in Ghana, with farms concentrated in Greater Accra, Eastern, Central, Ashanti, 

Brong Ahafo, and Western Regions. The Northern, Upper West, and Upper East Regions have a 

fewer number of broiler chicken farms. 



29 

 

Figure 4.1 Map of Broiler Chicken Production in Ghana during 2015 by Regions. 
 

 

Note: Plotted by Ekong Olabisi based on data from Ghana Poultry Industry Census 2015 

 

The summary statistics of broiler chicken farms production are presented in Table 4.1. In 

2015, national broiler chicken production in Ghana was 2.09 million birds (Table 4.1). The table 

also shows that Brong Ahafo has the largest broiler farms with average broiler production of 3791 

compared to Volta with 549 birds; with standard deviation of 9963 and 1132 respectively. The 

Northernmost Regions comprising of Northern, Upper East and Upper West, have the fewest 

number of farms with an average broiler production of 1048 birds.  Average production in Ashanti 

was 1524 with standard deviation of 3277 compared to Eastern with average production of 920 

and standard deviation of 1100.   
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Table 4.1 Summary Statistics of Broiler Chicken Farms in 2015 by Region 

Regions 

N Mean Std.      

Dev. 

Min Max Quantity produced in 

‘000 

Ashanti 212 1,524 3277 50 32,500  323.2 

Brong Ahafo 205 3,792 9963 50 100,000   777.3 

Central 222 965 3437 50 50,000   214.3 

Eastern 262 920 1,100 50 8,000   240.9 

Greater Accra 322 1,006 2601 50 30,000   323.8 

Northernmost 35 1,048 2,234 90 6,500     36.6 

Volta 76    549   598 50 4,000      41.7 

Western 150 895 1133 50 8,000    134.2 

Total 1,484 1,410 4,455 50 100,000 2,092.30 

* Northernmost Region consists of Northern, Upper East, and Upper West region 

 

4.2 Farm and Farmer characteristics in Ghana by Regions 
 

Table 4.2 represents the characteristics of broiler chicken farms and farmers showing that 

the majority of broiler chicken farms (87 percent) operating in Ghana during 2015 are classified 

as small-scale operation. The medium/large scale operations constitute 13 percent. Approximately, 

54 percent of broiler chicken farms in Ghana is situated in the urban area, however, in Brong Ahafo 

Region, where the largest quantity of broiler chicken was produced in 2015, about 68 percent of 

broiler chicken farms are situated in the rural area. The analysis of data reveals that 80.5 percent 

of the broiler chicken farms in Ghana are managed by their owners indicating that farm owners 

are directly involved in the day to day running of their operations and management of their 

investment. This pattern is consistent across Regions. 
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Table 4.2 Summary Statistics of Farm and Farmer Characteristics 

Variable (continuous) Number Mean Maximum Minimum Std Dev 

Age 1219 45.18 86 19 12.01 

Experience 1219 11.29 55 1 9.24 

 

Variable (Binary) Number (1219) Percent  

Farm size 

Small 

Medium/Large 

 

1061 

158 

 

87.0 

13.0 

 

Location 

Rural 

Urban 

 

552 

667 

 

45.4 

54.6 

 

Educational Level 

Elementary 

Secondary and above 

 

367 

852 

 

30.1 

69.9 

 

Gender 

Male 

Female 

 

1049 

170 

 

86.1 

16.9 

 

Primary income 

Yes 

No 

 

733 

485 

 

60.2 

39.8 

 

Membership in association 

Yes 

No 

 

501 

719 

 

41.1 

58.9 

 

Production System 

Intensive 

Semi-intensive 

 

1113 

106 

 

91.3 

8.7 

 

Stocking practice 

Local source 

Imported 

Feed 

Commercial 

Own production 

 

610 

609 

 

596 

523 

 

50.1 

49.9 

 

48.8 

51.1 
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Analysis of farmers’ characteristics shows that broiler chicken farms in Ghana are mostly 

(86 percent) owned by male while the remaining 14 percent are owned by women; 69 percent of 

broiler chicken farmers in Ghana attained at least secondary level of education. Approximately, 

60 percent of broiler chicken farmers in Ghana earn their primary income from broiler chicken 

farming, 39 percent have additional sources of income. The majority (93 percent) of broiler 

chicken farmers in Ghana own one farm; about 42 percent of broiler chicken farmers are members 

of farmers’ association while 58 percent do not belong to the association. Approximately, 48 

percent of broiler chicken farmers in Ghana have less than 10 years of experience operating a 

broiler chicken farm, while additional 42 percent have between 10 – 25 years of experience. Also, 

about 51 percent of broiler chicken farmers produce their feed with 49 percent buying commercial 

feed. Majority of the farms make use of intensive production systems while 50 percent source their 

day-old chicks from local hatcheries. 

The next sets of tables address broiler chicken farms characteristics in Ghana. First, Table 

4.3 shows the average price of broiler chicken by regions. The average broiler price in Greater 

Accra is GHS 36.6 with standard deviation of GHS 3.72 compared to Brong Ahafo with average 

price of GHS 29.80 per bird and standard deviation of GHS 4.96.  For Northernmost Regions 

(combination of Northern, Upper East, and West Regions) with the lowest number of farms, the 

average broiler price is GHS 29.20 with standard deviation of GHS 5.86. Also, the Eastern Region 

has the highest number of farms (246) with an average price of GHS 36.30 and standard deviation 

of GHS 3.70. Overall the national average gross margin is GHS 35.13 with standard deviation of 

GHS 4.87.  
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Table 4.3 Summary Statistics for Average Price of Broiler Chicken by Regions (GHS) 

Regions N Mean Std. Dev. Min Max 

Ashanti 165 34.3 4.93 23.00 40.00 

Brong Ahafo 167 29.8 4.96 17.50 40.00 

Central 188 36.8 3.87 25.00 43.50 

Eastern  246 36.3 3.70 24.40 44.00 

Greater Accra  241 36.6 3.72 20.00 40.00 

Northernmost   30 29.2 5.86 20.00 39.00 

Volta   57 36.7 4.67 25.00 41.50 

Western 125 36.3 3.59 25.00 40.00 

Total 1219 35.13 4.87 17.50 44.00 

 

Table 4.4 presents the test results for the statistical differences in average price for boiler 

chicken (per bird) by Regions.  The results show that Brong Ahafo is statistically different from 

other Regions except with Northernmost Region. Ashanti Region is statistically different from 

all other regions. Central Region is statistically different from other Regions with the exception 

of Eastern, Greater Accra, Western and Volta Region. Eastern Region is statistically different 

from other Regions except with Greater Accra, Western and Volta Region. 

Table 4.5 shows the cost of labor for Ghana broiler production where the average cost of 

labor in Brong Ahafo is GHS 1.36 with standard deviation of GHS 0.89.  For Northernmost 

Regions (combination of Northern, Upper East, and West Regions) with the lowest number of 

farms, the average labor cost is GHS 1.34 with standard deviation of GHS 0.98. Greater Accra 

Region has an average labor cost of GHS 1.65 with a standard deviation of GHS 1.54. Overall the 

national average labor cost is GHS 1.63 with standard deviation of GHS 1.36.  
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Table 4.4 Statistical Differences of Average Price by Regions 

Regions Brong 
Ahafo 

Ashanti Central Eastern Greater 
Accra 

Northern 

most 

Western 

Ashanti  8.228*** 

(0.000) 

      

Central 14.573*** 

 (0.000) 

5.067*** 

(0.000) 

     

Eastern 15.279*** 

 (0.000) 

4.812*** 

(0.000) 

-0.889 

(0.374) 

    

Greater Accra 15.800*** 

 (0.000) 

5.421*** 

(0.000) 

-0.126 

(0.899) 

0.828 

(0.407) 

   

Northernmost -0.596 

 (0.551) 

-5.030*** 

(0.000) 

-9.041*** 

 (0.000) 

-9.246*** 

(0.000) 

-9.541*** 

(0.000) 

  

Western 12.337*** 

(0.000) 

 3.819*** 

(0.000) 

-0.880 

(0.379) 

-0.141 

(0.887) 

-0.827 

(0.408) 

8.440*** 

(0.000) 

 

Volta 9.180*** 

(0.000) 

 3.235** 

(0.001) 

0.065 

(0.947) 

0.638 

(0.523) 

0.150 

(0.880) 

6.508*** 

(0.000) 

0.668 

0.5048 

The probability that Pr>|t| is presented in brackets. *=10%; ** = 5%; *** =1%. 

 

Table 4.5 Summary Statistics for Labor Cost per Bird by Regions (GHS) 

Regions N Mean Std. Dev. Min Max 

Ashanti 165 2.09 1.70 1.07 8.00 

Brong Ahafo 167 1.36 0.89 1.07 7.28 

Central 188 1.60 1.32 1.07 7.75 

Eastern 246 1.54 1.22 1.07 7.28 

Greater Accra 241 1.65 1.54 1.07 7.95 

Northernmost 30 1.34 0.98 1.07 6.15 

Volta 57 1.54 1.44 1.07 7.28 

Western 125 1.65 1.22 1.07 6.87 

Total 1219 1.63 1.36 1.07 8.00 
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Table 4.6 shows the DOC cost with the average cost in Brong Ahafo of GHS 3.66 per bird 

with standard deviation of GHS 0.67.  For Northernmost Regions (combination of Northern, Upper 

East, and West Regions) with the lowest number of farms, the average DOC cost per bird is GHS 

3.35 with standard deviation of GHS 0.86. Also, the Eastern Region has an average DOC cost of 

GHS 4.63 and standard deviation of GHS 0.75.  Overall the national average DOC cost is GHS 

4.35 with standard deviation of GHS 0.85.  

Table 4.6 Summary Statistics for Day-Old Chicks’ Price by Regions (GHS) 

Regions N Mean Std. Dev. Min Max 

Ashanti 158 3.97 0.89 0.40 6.80 

Brong Ahafo 165 3.66 0.67 0.40 6.00 

Central 179 4.46 0.63 1.50 6.00 

Eastern 245 4.63 0.75 2.00 7.00 

Greater Accra 221 4.75 0.65 1.50 7.00 

Northernmost 22 3.35 0.86 0.40 4.00 

Volta 55 4.71 1.15 0.50 8.00 

Western 124 4.37 0.75 3.00 6.00 

Total 1169 4.35 0.85 0.40 8.00 

 

Feed cost is highlighted in Table 4.7 where the average cost of feed for Brong Ahafo is 

GHS 19.70 per bird and standard deviation of GHS 5.88. For Northernmost Regions (combination 

of Northern, Upper East, and West Regions) with the lowest number of farms, the average feed 

cost per bird is GHS 22.00 with standard deviation of GHS 4.48. Greater Accra Region has an 

average feed cost of GHS 19.66 with a standard deviation of GHS 6.01. Overall the national 

average feed cost is GHS 19.59 with standard deviation of GHS 6.00.  
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Table 4.7 Summary Statistics for Feed Cost per Bird by Regions (GHS) 

Regions N Mean Std. Dev. Min Max 

Ashanti 162 21.10 4.96   9.75 24.00 

Brong Ahafo 164 19.70 5.88   9.75 29.81 

Central 184 19.29 6.36   9.75 29.88 

Eastern        243 18.54 6.25   9.75 28.75 

Greater Accra  237 19.66 6.01 10.00 29.61 

Northernmost   30 22.00 4.48   9.75 24.00 

Volta   56 17.29 6.42 10.00 24.80 

Western 124 20.30 5.80 10.00 29.81 

Total 1200 19.59 6.00 9.75 29.88 

 

Table 4.8 presents the test results for the statistical differences in feed cost per bird between 

Regions.  The results show that Brong Ahafo is statistically different from other Regions except 

with Western, Greater Accra, Eastern, and Central Regions. Ashanti Region is statistically 

different from other Regions except with Northernmost and Western Region. Central Region is 

statistically different from other Regions with the exception of Eastern, Greater Accra, and 

Western Region. Eastern Region is statistically different from other Regions except with Greater 

Accra and Volta Region. 

Table 4.9 presents the veterinary cost for broiler chicken production per bird. The average 

veterinary cost for Brong Ahafo is GHS 1.41 per bird with a standard deviation of GHS 1.73.  For 

Northernmost Regions (combination of Northern, Upper East, and West Regions) with the lowest 

number of farms, the average veterinary cost per bird is GHS 0.23 and standard deviation of GHS 

0.29. Also, Eastern Region has an average cost of GHS 0.63 and standard deviation of GHS 1.14.  

Overall the national average veterinary cost is GHS 0.81 with standard deviation of GHS 1.33.  
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Table 4.8 Statistical Difference of Feed Cost Per Bird by Regions 

Regions Brong 
Ahafo 

Ashanti Central Eastern Greater 
Accra 

Northernmost Western 

Ashanti  2.311** 
(0.021) 

      

Central -0.631 
(0.528) 

-2.923** 
(0.003) 

     

Eastern -1.880 
(0.060) 

-4.366***  
(0.000) 

-1.208 
(0.227) 

    

Greater Accra -0.077 
(0.938) 

-2.522** 
(0.012) 

0.609 
(0.542) 

1.989 
(0.047) 

   

Northernmost 2.030** 
(0.043) 

0.927 
(0.354) 

2.244** 
(0.025) 

2.935** 
(0.003) 

2.063** 
(0.040) 

  

Western 0.866 
(0.387) 

-1.243 
(0.214) 

1.428 
(0.154) 

2.618** 
(0.009) 

0.987 
(0.324) 

-1.494     
(0.137) 

 

Volta -2.587** 
(0.010) 

-4.573***  
(0.000) 

-2.051** 
(0.041) 

-1.344 
(0.179) 

-2.615** 
(0.009) 

-3.572***  
(0.000) 

-3.123**            
(0.002) 

The probability that Pr>|t| is presented in brackets. *=10%; ** = 5%; *** =1%. 

 

Table 4.9 Summary Statistics for Veterinary Cost per Bird by Regions (GHS) 

Regions N Mean Std. Dev. Min Max 

Ashanti     162 1.54 1.73 0.01 5.08 

Brong Ahafo 164 1.41 1.73 0.01 5.08 

Central 184 0.47 0.99 0.00 5.08 

Eastern 243 0.63 1.14 0.03 5.08 

Greater Accra 237 0.59 0.98 0.01 5.08 

Northernmost 30 0.23 0.29 0.04 1.37 

Volta 56 0.61 1.15 0.05 4.66 

Western 124 0.58 1.09 0.01 5.08 

Total 1200 0.81 1.33 0.00 5.08 
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4.3 Profitability of Broiler chicken farmer in Ghana across regions 

 

This section discusses the gross margin per bird calculated for broiler chicken farmers 

across Regions in Ghana. Table 4.10 shows the gross margin per bird by Regions for broiler 

chicken production in Ghana. The average gross margin for Brong Ahafo is GHS 4.10 per bird, 

with a standard deviation of GHS 7.98.  For Northernmost Regions (combination of Northern, 

Upper East, and West Regions) with the lowest number of farms, the average gross margin is GHS 

3.17, with standard deviation of GHS 7.28. Also, Eastern Region has an average gross margin of 

GHS 11.25 with a standard deviation of GHS 7.56. Overall the national average gross margin is 

GHS 9.22 with standard deviation of GHS 8.40.  

Table 4.10 Summary Statistics for Gross Margin per Bird by Regions (GHS) 

Regions N Mean Std. Dev. Min Max Median 

Ashanti 165   6.16 8.78 -12.13 35.62   5.82 

Brong Ahafo 167   4.10 7.98 -17.09 30.52   3.54 

Central 188 11.48 7.66  -5.36 35.42 10.06 

Eastern 246 11.25 7.56  -8.18 35.42   9.92 

Greater Accra 241 10.70 8.13 -10.79 34.42  9.84 

Northernmost        30   3.17 7.28  -5.37 21.51  1.39 

Volta        57 13.04 8.24  -5.16 26.37 13.74 

Western 125   9.58 7.13  -7.83 34.92   8.95 

Total 1219   9.22 8.40 -17.09 35.62 7.90 

 

Table 4.11 presents the test results for the statistical differences in gross margin per bird 

between Regions.  The results show that Brong Ahafo and Ashanti Region are statistically different 

from other Regions except for Northernmost Region. Central Region is statistically different from 

other Region with the exception of Eastern, Greater Accra, and Volta Region. Eastern Region is 

statistically different from other Regions except with Greater Accra and Volta Region.   
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Table 4.11 Statistical Difference of Gross Margin Per Bird by Regions 

Regions Brong 
Ahafo 

Ashanti Central Eastern Greater 
Accra 

Northernmost Western 

Ashanti 
2.239** 

(0.025) 
      

Central 
8.879*** 

(0.000) 
6.075*** 

(0.000) 
     

Eastern 
9.215***  
(0.000) 

6.261***  
(0.000) 

-0.309 
(0.756)     

Greater Accra 
8.118***  
(0.000) 

5.343***  
(0.000) 

-1.010 
(0.313) 

-0.774 
(0.439)    

Northernmost 
-0.592 
(0.553) 

 -1.756 
(0.080) 

-5.550***  
(0.000) 

 -5.541***      
(0.000) 

-4.831***  
(0.000) 

  

Western 
6.068***  
(0.000) 

 3.551***  
(0.000) 

-2.208**  
(0.028) 

-2.049** 
(0.041) 

 -1.302   
(0.193) 

4.398***  
(0.000) 

 

Volta 
7.238***  
(0.000) 

5.176***  
(0.000) 

1.324 
(0.186) 

1.581 
(0.114) 

 1.948  
(0.052) 

5.516***  
(0.000) 

2.888** 
(0.004) 

The probability that Pr>|t| is presented in brackets. *=10%; ** = 5%; *** =1%. 

 

4.4 Model specification 
 

This section discusses the various method used in specifying the model. The model fit was 

tested using link test as well as tests for multicollinearity and heteroskedasticity. Multicollinearity 

exists in a model when two or more of the independent variables are highly correlated to each 

other. On the other hand, the presence of heteroskedasticity violates one of the assumptions of the 

ordinary least square regression that says that the variance of error terms is constant. If 

multicollinearity and heteroskedasticity are present in a model they produce biased and misleading 

parameter estimates making the regression coefficients unreliable. Results of these tests are 

discussed below. 
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4.4.1 Link test 

This test is used to check whether the model is correctly specified.  The test regresses the 

dependent variable on its predicted values (hat) and the square of its predicted values (Hatsq).  If 

the model is not misspecified, then the predicted values will be the only variable that statistically 

significant.  Table 4.12 shows that this is indeed the case, with the t-value for the predicted values 

estimated at 4.94, indicating a statistical significance at the 1% level, while the hatsq and the 

intercept are both not statistically significant.  Therefore, the model as presented is not 

misspecified.    

Table 4.12 Result for Link Test 

Variables Coefficients Std. Error t P>|t| 

hat 1.32 0.268 4.94 0.000 

hatsq -0.01 0.015 -1.23 0.217 

Cons -1.06 1.034 -1.03 0.301 

  Observation = 1219 

  R squared =– 0.20 

  F (2,1216) = 156 

 

4.4.2 Multicollinearity and Heteroskedasticity test 

Following the test for the overall fit of the model, the correlation among the variables is 

examined using the Variable Inflation Factor (VIF) test in Table 4.13. The test tells us whether the 

standard errors are being inflated by any variables. The general rule of thumb is that a value of one 

shows no correlation among variables, a value above 4 needs to be investigated while a value 

above 10 shows signs of multicollinearity (Montgomery et al. 1982). Such variable needs to be 

dropped to correct for multicollinearity in the model.  From the result of the test, the mean VIF’s 

values were 1.35 showing that there is no multicollinearity in the model. Furthermore, the Breusch-
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Pagan/Cook-Weisberg test for heteroskedasticity was done to determine if the variance of the error 

term is constant and efficient. Based on the result (0.067), the null hypothesis of constant variance 

was rejected showing the presence of heteroskedasticity and can be corrected by using a robust 

regression approach.  

Table 4.13 Variable Inflation Factor Results 

Variable VIF 1/VIF 

Location of the farm 1.07 0.935 

Experience  1.11 0.900 

Primary Income 1.04 0.961 

Educational level  1.05 0.955 

Production system 1.07 0.930 

Feed 1.18 0.845 

Association Membership  1.10 0.911 

Farm size 1.09 0.916 

Stocking practice 1.04 0.965 

Regions 

Ashanti                                   

Northernmost 

Central 

Eastern 

Greater Accra  

Volta 

Western 

 

1.77 

1.19 

1.90 

2.10 

2.12 

1.30 

1.62 

 

0.565 

0.837 

0.525 

0.475 

0.470 

0.770 

0.619 

Mean  1.35 0.741 
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4.5 Regression Results 

One of the objectives of this study is to estimate the effect of farm characteristics, socio-

economic and demographic characteristics of farmers on profitability and explore the effect of 

regional location. The analysis was carried out using Ordinary Least Square regression with 

variables such as gross margin/bird (dependent variable), location of farm, regions, farmer’s 

experience, primary income, educational level, feed, membership in poultry association, farm size 

and stocking practice. It was expected that farm income, educational level, farm size, farmer’s 

experience will have a positive effect on gross margin/bird while feed will have a negative impact 

on gross margin/bird. 

However, the results indicate that holding all other things constant, the gross margin per 

bird for farms in rural areas is not statistically different from those in urban areas (Table 4.14). 

Likewise, the gross margin per bird for farms using the intensive production system and those 

using imported day-old chicks to stock their farms were not statistically different from those using 

the semi-intensive system and using local day-old chicks. Although it had been expected that 

education will have a positive effect on the profitability of farms, the results showed that there was 

no statistically significant difference between the gross margins per bird for farms with educated 

farmers and those without. The experience of the farmer was expected to have a positive effect on 

farm profitability.  However, the results showed that experience did not have a statistically 

significant effect on profitability. Larger farms were also expected to exhibit scale economies and 

present higher profitability than small farms. However, the results indicated that there was no 

statistically significant difference between farms on the basis of their size. (Table 4.14) 
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Table 4.14 Regression Results for the Effect of Farm and Farmer Characteristics on Gross 

Margin/Bird (GHS/bird) 

    
 

Variables Coefficient 

Robust 

Standard 

Error 

P>|t| 
Significance 

Level 

Farm location (Rural = 0)     

1. Urban -0.013 0.436 0.976  

Production System (Semi-intensive =0)     

1. Intensive system 0.408 0.821 0.620  

Feed  -0.056 0.005 0.000 *** 

Stocking practices (Imported =0)     

1. Local purchase -0.009 0.434 0.983  

Regions (Brong Ahafo = 0)     

Ashanti 3.211 0.863 0.000 *** 

Northernmost 1.338 1.413 0.344  

Central 6.109 0.826 0.000 *** 

Eastern 6.263 0.762 0.000 *** 

Greater Accra 5.090 0.836 0.000 *** 

Volta 8.933 1.259 0.000 *** 

Western 4.721 0.885 0.000 *** 

Educational level (None & Primary =0)     

1. Secondary and above -0.508 0.478 0.289  

Primary farm income (No = 0)     

1.  Yes -1.242 0.451 0.006 *** 

Farm size (Small-size = 0)     

1.  Medium/Large scale 0.227 0.641 0.723  

Farmer’s experience -0.015 0.024 0.545  

Member of poultry association ( No =0)     

1. Yes -0.812 0.452 0.073  

F(16,1202)     

R-squared: 0.20     

Observation: 1219     

*=10% level of significance; ** = 5% level of significance; *** =1% level of significance 
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The coefficient for the farmer’s primary income source was negative and statistically 

significant at 1 percent level. It showed that farmers for whom the farms were their primary income 

source had a gross margin per bird of GHS 1.24 lower than those with other sources of income, 

ceteris paribus. Type of feed used (whether produced on the farm or purchased) was defined as the 

proportion of feed that was produced on the farm, i.e., zero implies no on-farm feed production 

while 100 implies 100 percent on-farm feed production. The results showed that, on average, a 

unit increase in own feed production decreases gross margin by about GHS 0.06/bird, statistically 

significant at the 1 percent level. Since feed quality can be difficult to achieve and sustain when 

produced on-farm (Charo-Karisa et al. 2013), the foregoing results are not surprising.  Thus, while 

farmers might save on feed cost by producing their feed on-farm, they lose in terms of probably 

using a lot more of it to achieve the same performance, leading to the negative and statistically 

significant effect of on-farm feed production on profitability. The elasticity of on-farm feed 

production on farm profitability was estimated at -0.64. That is, one percent increase in the 

proportion of feed used that is produced on-farm leads to 0.64 percent reduction in farm 

profitability, holding all other things constant.  The proportion of feed produced on the farm has 

an inelastic effect on farm profitability. 

The profitability of farms across the regions was compared to farms located in Brong Ahafo 

Region.  The gross margin of farms located in Ashanti, Central, Eastern, Greater Accra, Volta and 

Western Region was higher than in the Brong Ahafo Region, and the difference was statistically 

significant at no less than 1 percent.  For example, the average farm in Ashanti Region is expected 

to have a gross margin of GHS 3.21/bird higher than the average farm in Brong Ahafo, and this 

difference is statistically significant at the 1 percent level. Likewise, the gross margin of an average 
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farm in Eastern Region is higher than an average farm in Brong Ahafo by more than GHS 6.23 per 

bird.  

The foregoing results, therefore, show that farmer characteristics were not statistically 

important in explaining broiler chicken farm profitability in Ghana except farmer’s primary source 

of income.  However, farm characteristics, such as regional location and the extent to which feed 

was prepared on the farm were statistically significant in explaining broiler chicken farm 

profitability in Ghana.   
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Chapter 5 - Conclusion and Recommendations 
 

This section is divided into three parts. The first part will summarize the results, the next 

will provide the conclusions from the result. The final section offers the recommendation for 

further research 

5.1 Summary of results 
 

Broiler chicken was raised in all Regions in Ghana.  Brong Ahafo, Greater Accra, Eastern 

and Western Regions accounted for more than two-thirds of total broiler chicken population in the 

country. The study found that broiler chicken production in Ghana was profitable, with an average 

national profitability of GHS 9.22/bird and average price of broiler chicken at GHS 35.13/bird 

respectively. Labor cost was similar across Regions with the national average cost per bird of GHS 

1.63, average DOC cost of GHS 4.35, and average cost of veterinary was GHS 0.81. Feed which 

constituted the largest proportion of the variable cost had a national average cost of GHS 19.59 

per bird. 

 The regression analyzed the effect of farm and farmer characteristics on farm profitability.  

The only farmer characteristic determined to influence farm profitability was whether the farm 

was the farmer’s primary income source.  The results showed that profitability, where the farm 

was the primary source of income, was GHS 1.24/bird lower than for those where the farm was 

not.  We assessed feed from the perspective of the proportion of on-farm feed used.  Thus, when a 

farmer did not use any on-farm produced feed but used all commercial feed, this variable was zero. 

And when they did not use any commercial feed, it was 100.  The results showed that a percentage 

increase in the proportion of on-farm feed decreased profitability by GHS 0.06/bird.  There were 

statistically significant regional effects when they were compared with Brong Ahafo by as much 
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as GHS 8.93/bird.  For example, the profitability of farms in Greater Accra and Ashanti were 

statistically different from Brong Ahafo’s profitability.  

5.2 Conclusions 
 

The objective of this study was to describe the farm and farmer characteristics of Ghana 

broiler farmers, measure the profitability of broiler chicken farms in Ghana, estimate the effect of 

farm characteristics, socio-economic and demographic characteristics of farmers on their 

profitability and also explore the effect of regional location. The study results showed that broiler 

production was mainly operated on a small scale basis and profitable as more than 70 percent of 

farmers recorded a positive gross margin/bird. Additionally, we conclude that these characteristics 

-feed, primary source of farm income and regional location were dominant and affected 

profitability in broiler chicken production. Such that on average, a unit increase in own feed 

production decreases gross margin while farmers with broiler chicken production as their primary 

income source had a lower gross margin compared to those with other sources of farm income. 

5.3 Recommendation for Further Research 
 

It is recommended that this study be repeated in two to three years to examine the 

robustness of these factors in explaining profitability.  It is also suggested that alternative 

profitability measures be used to compare the explanatory power of the farm and farmer 

characteristics.  For, it is possible that different profitability measures would be affected differently 

by these characteristics. The importance of repeating this research over time is to capture the 

dynamic effect of costs and industry changes on the explanatory variables. This will help 

policymakers to identify the necessity of changing specific policies in response to their effects on 

profitability.  
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The structure of the analytical model was such that the majority of the variables used in 

this study were binary. Future research could be designed to capture, wherever possible, these 

variables beyond their dichotomous forms.  For instance, farmers’ education may be presented in 

number of formal education so that the nuance of that can be estimated.  Likewise, the proportion 

of farmers’ household incomes accounted for by the broiler production activity may replace the 

binary of asking if the farm was farmers’ primary income source.  These continuous variables 

would allow for the proper estimation of profitability responses to changes these characteristics.  
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