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ABSTRACT 

Assessing economic sustainability is crucial to measure livestock 

enterprise success. This study is aimed at assessing the economic 

sustainability of broiler enterprises in Jordan. To achieve the goals 

of this study, 94 broiler farms were surveyed. A multi-stage 

sampling technique, descriptive statistics, and simple economic 

analysis were adopted. The investigated farms’ economic viability, 

which is the best indication for sustainability, is measured through 

profitability, liquidity and productivity indicators. The values of the 

economic sustainability indicators used in this study to assess 

profitability, liquidity, and productivity showed that the broiler 

sector in Jordan is economically viable and sustainable. Investors in 

livestock activities in Jordan are advised to invest in the broiler 

industry as it is with high economic sustainability.  

 

Contribution/ Originality 

In Jordan, this is pioneer research in investigating the relationships between broiler farm profit and 

economic sustainability. Analyses concerning relationships between various sustainability 

components of the broiler industry in Jordan were conducted. The study adopted different 

indicators, which could not be overcome even by rigorous methods of analysis.  
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1. INTRODUCTION  
 

According to the Jordanian Ministry of Agriculture (MoA), the Jordanian agricultural sector 

considered being one of the most important pillars of the country’s economy. In 2018, the 

Agricultural Gross Domestic Product (AGDP), with a growth rate of 18%, was around 1.6 billion 

Jordan Dinars (JDs) at current prices (1 JD = 1.4 USD). According to the Jordanian Department of 

Statistics (DoS) records agriculture contributed around 6% of the Gross Domestic Product (GDP) 

of the country and around 18% of the national exports in 2018 (DoS, 2018).  

 

The Jordanian livestock sub-sector contributes, on average, about 60% of the agricultural output 

and provides a major source of income to many of the rural people. The broiler industry is a major 

component of the livestock sub-sector in the country. This industry supplied the country with about 

209000 metric tons of broiler meat in the year 2018 with a self-sufficiency percentage of about 

81% of this product (DoS, 2018). According to the DoS last agricultural census which (2017), 

broiler farms number of Jordan was of 1623 with a total capacity of around 29 million birds. 

Around 140 farms (almost 9% of broiler farms) in the country are with a capacity of more than 

30,000 birds (DoS, 2017). 

 

Based on Conway (2018), the total production of world broiler meat is estimated to be 122.5 

million tons. Sustainable broiler production systems must depend on identifying production system 

which is suitable for broiler breeds despite major environmental, technical and economic 

constraints, and sustainable practices in broiler production should ensure system ability to maintain 

productivity (Kheiry, 2019). Investigating sustainability is largely related to the economic 

efficiency of farm activities. In low-sustainable or not sustainable farms, there is a significant 

increase in costs compared to returns (Bachev, 2017). All around the world, sustainability 

assessment of farming activities was investigated by many researchers (Bachev, 2017; Bachev, 

2016; Bachev et al., 2016; Bastianoni et al., 2001; EC, 2001; FAO, 2013; Bachev and Petters, 

2005; Fuentes, 2004; Andreoli and Tellarini, 2000; Sauvenier et al., 2005; UN, 2015 and Rigby et 

al., 2001). Bahri et al. (2019) stated that; “it is important to guarantee sustainable production of the 

broiler for present and future generation”. Abdurofi et al. (2017) concluded that; “in meeting the 

expected higher demand for chicken meat, the broiler industry must operate sustainable 

production”. 

 

Sustainability dimensions are measured through many techniques (De Olde et al., 201a; 2016b). 

Farm economic sustainability among a large number of indicators has been developed (Werf and 

Petit, 2002). Complicated information is analyzed, quantified and simplified by indicators 

(Warhurst, 2002). Clearly understood results are produced by a useful indicator (Becker, 2004). 

Sustainability measures and indicators related to economic performance are widely used in farming 

sectors such as the broiler sector (Girardin et al., 2000 and Bélanger et al., 2012). In measuring the 

sustainability of livestock enterprises such as the broiler industry, several economic indicators can 

be used to investigate its viability (Moldan et al., 2012). To achieve the objectives of the present 

study, indicators related to profitability, liquidity, stability, and productivity were utilized. 

 

In recent years a trend of completely integrated poultry farms was established in Jordan where the 

farms include hatcheries, feed plants, chicken houses, and slaughterhouses. This change in the 

poultry industry is a close relation to its sustainability, so it is very important to investigate the 

impact of this change. This study aimed at assessing the sustainability of the broiler industry in 

Jordan, as a major poultry sub-sector in the country, under the present situation of this industry.  
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2. WHAT IS AGRICULTURAL ECONOMIC SUSTAINABILITY? 
 

Agricultural sustainability is considered to be a crucial component of global sustainable 

development (Binder et al., 2010). More than 70 definitions for “Agricultural Sustainability were 

identified in the literature since the widespread of this concept in the 1980s (Zhen and Routray, 

2003). FAO (2014) has defined sustainable agriculture as; “the management and conservation of 

the natural resource base, and the orientation of technological change in such a manner as to ensure 

the attainment of continued satisfaction of human needs for present and future generations. 

Sustainable agriculture conserves land, water, and plant and animal genetic resources, and is 

environmentally non-degrading, technically appropriate, economically viable and socially 

acceptable”. 

 

For agriculture to be sustainable the followings should be considered (Pretty, 1999): 

 

 Natural processes should be included in the production process;  

 Renewable resources utilization should be preferred while non-renewable resources utilization 

to be minimized;  

 Farmers' self-reliance should be enhanced; 

 Sustainable, profitable, efficient and long term levels of production to be guaranteed; and  

 

Measuring agricultural sustainability is related to social, economic and ecological dimensions 

(Hayati et al., 2010). Agricultural sustainability assessments usually involve the evaluation of 

environmental sustainability, social sustainability and economic sustainability (Pope et al., 2004; 

Gómez and Sanchez, 2010). Brodt et al. (2011) stated that sustainable agriculture integrates 

environmental health, economic profitability, and social equity. He also reported that; “agricultural 

sustainability rests on the principle that we must meet the needs of the present without 

compromising the ability of future generations to meet their own needs”. Brodt et al. (2011) also 

concluded that; “Social, economic, and environmental sustainability are closely intertwined and 

necessary components for truly sustainable agriculture”. The following figure presents the three 

dimensions of sustainable agriculture according to Brodt et al. (2011).  

 

 
Figure 1: Dimensions of sustainable agriculture 
 

Source: (Brodt et al., 2011) 

 

An economically sustainable farm must meet the individual economic needs of farmers, farm 

families, and farmworkers. An economically sustainable farm allows financial stability and an 

acceptable economic return on used resources (Bachev, 2016). A sustainable farm manages all 

activities most economically. High costs and difficulties for the functioning are the results if the 

farm does not govern its activities (Bachev and Petters, 2005). Agricultural enterprises could be 

sustainable through its economy-related functions as well as its social and environmental related 

functions. The economic functions of agriculture include, among others, producing food and raw 

materials, achieving efficiency and effectiveness of production and sales, price competitiveness, 
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providing a high quality of products and services and providing income (Wilkin, 2010 and 

Wrzaszcz and Zegar, 2016). 

 

3. MATERIALS AND METHODS  
 

3.1. Data and sample  

The data and information utilized in this study were based on; First, secondary data sources as the 

(MoA, 2019) and its related Agricultural Directorates in the country, as well as the Department of 

Statistics (DoS). Second, a source of primary data includes a well-designed survey questionnaire. 

The information in the questionnaire was used to extract the basic economic sustainability 

indicators. The items in the questionnaire were directly related to the economic components of the 

input and outputs of the activities of the investigated farms (costs, revenues…). Balance sheets of 

the investigated farms were the major source for the values of the total assets and total liabilities of 

these farms. 

 

A multi-stage sampling procedure was adopted in this study to select the sample from 1623 

registered broiler farms in the country. The first stage was to stratify the farms in the country 

according to Northern, Middle and Southern provinces. The second stage was to select broiler 

farms with an average capacity of 30000 birds across the three provinces of the country. This 

capacity was selected because it is the most dominant one in the country. Finally, a simple random 

sampling was conducted to obtain the number of broiler farms which were administered with the 

survey questionnaire. The next step was collecting the data through the questionnaire. All of the 

above stages and steps were carried out during the period from July 1 to September 30, 2019. 

Based on the population of broiler farms in each province, sample distribution among the country 

is presented in Table 1. The sample size was determined according to the following formula 

(Yamane, 1967): 

 

𝑛 =
[𝑁]

[1 + (𝑁 × 𝑒2)]⁄  

Where: 

n = Sample size (?). 

e = Maximum tolerable error for the prevalence estimate (e.g. ± 0.10) 

N = Population.  

According to the above mentioned formula, the sample size is: 

n = [1623]/ [1+ (1623× 0.102] 

n = [1623]/ [1+ (1623× 0.01)] 

n = [1623]/ [1 + 16.23] 

n = [1623]/ [17.23] 

n = 94 

 

Table 1: Provinces wise sample distribution 
 

Province No. of Broiler Farms % of Broiler Farms 
No. of Farms in the 

Sample 

Northern 779 48% (0.48 × 94) = 45 

Middle 633 39% (0.39 × 94) = 37 

Southern 211 13% (0.13 × 94) = 12 

Total 1623 100% 94 
 

Source: MoA and Researchers’ computations 

 

3.2. Analytical techniques  

To achieve its goals, descriptive statistics and simple economic analysis were adopted in this study. 

The farm budgetary method was used in this study to compute indicators related to sustainability 
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assessment. Descriptive statistics and budgetary techniques are very popular methods for 

calculating the cost of different input and return from the poultry business (Afzal and Khan, 2017). 

Sustainability involves future outcomes that cannot be observed at present. To achieve 

sustainability, agricultural enterprises should be able to maintain high efficiency of production-

related directly to high economic viability. The problem of assessment of the sustainability of 

farms is directly related to the estimation of its economic viability. Farm economic sustainability is 

generally viewed as farm economic viability. Economic sustainability is defined as the economic 

viability of farming systems, i.e., their ability to be profitable (Gómez and Sanchez, 2010). So, the 

analysis of this study was related to the economic viability of the investigated farms. Farm 

economic viability, which is an indication of whether a farming system can survive in the long term 

is usually measured through profitability, liquidity, and productivity. Because calculations were 

conducted for one production cycle the Total Fixed Costs (TFC) were not included in computing 

the investigated measures.  

 

3.2.1. Profitability 

In assessing the sustainability of farm business profitability is one of the most important indicators. 

Profitability is the ability of an enterprise to achieve profit by utilizing its resources. In a farming 

business, such as broiler production, profitability indicators are used to evaluate the ability of a 

farm to produce maximum output (i.e. margin or profit), ideally with minimal input. Profitability 

indicators used throughout this study include gross margin and profitability ratios. Many studies are 

considered the gross margin and profitability ratios of an agribusiness as a sustainability indicator 

related to the business financial efficiency (Wrzaszcz and Zegar, 2016; Gómez and Sanchez, 2010; 

Moldan et al., 2012). 

 

3.2.1.1. Gross margin  

When using farm budgetary analysis the gross margin of an agribusiness is obtained by deduction 

of the total variable costs (TVC) from the total revenues (TR) obtained from selling broiler live 

weight. In the broiler industry, TVC is mainly the costs of day-old chicks, feed cost, house 

preparation costs, labor cost, veterinary costs, and miscellaneous costs. Gross margin formula is as 

follows: 

Gross Margin (GM) = Gross Revenue (GR) – TVC 

 

The formula could be written as follows:  

GM = ΣPY – TVC  

GM = GR – TVC  

 

Where:  

GM = Gross margin (JDs) 

P = Farm gate price/ kg of live weight (JDs) 

Y = Total live weight (kg) 

TVC = Total Variable Cost (JDs) 

 

3.2.1.2. Profitability ratios 

For any farming business, the ability to generate profit could be evaluated by profitability ratios. 

These ratios indicate how well a farm is using its assets to generate profit. A higher profit ratio 

means the farm is performing well by generating revenues, profits, and cash flow. Profitability 

ratios used in this study include the benefit-cost ratio (BCR), the rate of return on investment (ROI) 

and the profitability index (PI). The formulas used to obtain these ratios are as follows:  

 

BCR =   Total Revenue (TR) ÷ Total Cost (TC) 

ROI =   Gross Margin (GM) ÷ Total Cost (TC) 

PI = Gross Margin (GM) ÷ Total Revenue (TC)  
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Where:  

TR = Value of total live weight of birds (JDs) 

GM = Gross margin (JDs) 

TC = Total costs incurred during production (TVC + Total fixed costs or TFC) in JDs. TFC are 

costs paid for permanent labor and housing.  

 

3.2.2. Liquidity  

Liquidity for any farm business is the availability of cash to meet immediate and short-term 

obligations of debt payments, taxes, and family living expenses. High liquidity produces flexibility 

for a farm in a low-risk position. Agribusiness's sustainability could be predicted using liquidity 

ratios. The most common measures of liquidity are the current ratio and working capital to gross 

revenue ratio. These two ratios were used in the present study.  

 

3.2.2.1 Current ratio (CR) 

CR is calculated by dividing the current farm assets (CA) by the current farm liabilities (CL). CR 

could be computed as follows:  

 

CR = CA ÷ CL 

 

In the broiler industry, current farm assets include cash and those items that farm can convert into 

cash in the normal course of business, usually within one production cycle. Current farm liabilities 

include those items that need to be paid within one production cycle. Commonly accepted ranges 

for CR include: 

 

 Greater than 2 is strong 

 2 to 1.3 would fall in the caution range 

 Less than 1.3 would be weak 

 

3.2.2.2. Working capital to gross revenue ratio (WC/GR) 

Working capital to gross revenue ratio is used to determine the adequacy of working capital. The 

ratio measures the amount of capital the farm has with relation to the farm size. Working capital is 

calculated by subtracting total current farm liabilities from the total current farm assets. WC/GR is 

determined by dividing the Working Capital (WC) by Gross Farm Income or Gross Revenue (GR). 

 

The ratio could be computed as follows:  

 

WC/GR = (CA – CL) ÷ GR  

 

Here, CL represents the current farm liabilities and CA represents the current farm assets. 

Commonly accepted ranges for this ratio include: 

 

 Greater than 30% is strong 

 10% to 30% would fall in the caution range 

 Less than 10% would be weak 

 

3.2.3. Productivity  

A general definition of productivity is the ability of production factors to produce the output. One 

of the commonest definitions of productivity is the ratio of output to input. It is generally measured 

as a partial productivity indicator which is a ratio of output to one input (Latruffe et al., 2008). Feed 

productivity (Pf) and cost productivity (Pc ) indicators, as single-factor productivity measures, were 

used in this study to determine the average productivity of input used in broiler production in 
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Jordan. These two well-known indicators were used in many studies related to farm business 

economics and sustainability measurement (Adeoti and Olawumi, 2013). 

 

3.2.3.1. Feed productivity 

To cope with their faster growth, broilers are fed special feeds. Feed plays a vital role in broiler 

production. It is the major cost of broiler farming which seriously affects the production output of 

the birds. Pf is an important consideration for efficient and sustainable broiler farming. Feed 

productivity measures the average productivity of feed-in producing a certain quantity of broiler 

meat. The following formula was used to compute feed productivity: 

 

Pf = Y ÷ Qf 

 

Where:  

Pf = Feed productivity  

Y = Average output or average quantity of broiler meat produced (Tons) 

Qf = Average quantity of feed consumed/ average output (Tons) 

 

3.2.3.2 Cost productivity 

Expenses that a firm face in producing a good or service are costs of production. Cost is considered 

to be the most significant determinant of the productivity of broiler farms. Pc shows how efficiently 

farmers are using their available inputs in production. The following formula was used to compute 

cost productivity: 

 

Pc = Y ÷ ATC 

 

Where:  

Pc = Cost productivity  

Y = Average value of output or average quantity of broiler meat produced 

ATC = Average total costs of production (JDs) 

 

4. RESULTS AND DISCUSSION 
 

The main financial items related to the financial indicators adopted in the analysis of the financial 

performance of the sampled broiler farmers in the present study were costs, returns, and cash flows. 

These items were determined based on market prices. The study delved into the economic 

sustainability of the broiler industry in Jordan. Profitability, liquidity and productivity measures for 

the 94 surveyed broiler farms were computed. The computing of these three measurements was 

based on data presented in Table 2. Calculations were conducted based on the following market-

derived facts per one production cycle:  

 

 5% mortality rate. 

 the average selling price of 1.28 JD/kg of live weight (1JD = 1.4 USD) 

 average selling weight of 1.75 kg/bird 

 average purchasing price of feed is 345 JDs/ ton (4 kilograms/ bird/ cycle =  

 one day old chicks price is 0.34 JDs/chick 
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Table 2: Various statistics of broiler farms (30,000 birds) 
 

Item and Explanation  Average Value (JDs) 

Average Variable Costs:  

Feed [4 × ((30000 – (0.05 × 30000))] × 345 = (114 × 345)  39330 

Day-old chick (30000 × 0.34) 10200 

Labor  1440 

Medication and veterinary services 450 

Miscellaneous (Electricity, Water, Cleaning and Sanitizing, Litter ...) 900 

Average Total Variable Costs: 52320 

Average Total Costs (ATC): 52320 

Average Revenue (28500 × 1.75 × 1.28) = (49875 × 1.28) 63840 
 

Source: MoA and Researchers’ computations 

 

4.1. Profitability measures 

Gross margin and profitability ratios were used in this study to measure the surveyed broiler farms' 

sustainability. Table 3 shows the results of the analysis of these two measurements. The indicators 

of profitability ratios measure were the benefit-cost ratio (BCR), the rate of return on investment 

(ROI) and the profitability index (PI).  

 

Table 3: Profitability measures analysis 
 

Measure Indicator Formula Value (JDs) 

Gross Margin TR – TC 63840 - 52320 = 11250 

Profitability Ratios:   

 Benefit Cost Ratio (BCR) = TR ÷ TC 63840 ÷ 52320 = 1.22 

 Rate of Return on Investment (ROI) = GM ÷ TC   11250 ÷ 52320 = 0.215 

 Profitability Index (PI) = GM ÷ TR   11250 ÷ 63840 = 0.176 
 

Source: Researchers’ computations 

 

Table 3 shows that the average value of the gross margin (GM) of the surveyed farms is 11250 

JDs. The gross margin measure is important as it expresses the relationship between cash generated 

from operations and sales. The high average value of the GM of the surveyed farms indicates that 

these farms can earn cash to pay dividends, suppliers, service debt, and investment in new capital 

assets. The table also shows that the average values of the benefit-cost ratio (BCR), the rate of 

return on investment (ROI) and the profitability index (PI) are 1.22, 0.215 and 0.176 respectively. 

These values indicate that the broiler business is performing well by generating revenues, profits, 

and cash flow. BCR value suggests that the benefit of broiler farming is higher than the costs by 

almost 22%, indicating that the investment is a good one. The value of ROI is a net positive, which 

means that it is worthwhile and suggests that there is a profit generated on broiler investment 

relative to the amount of money invested. The PI value (17.6%) indicates that the investment 

present value (PV) of the surveyed farms is higher than the initial investment. As the value of the 

profitability index increases, so does the financial attractiveness of the investment. GM value, as 

well as the profitability ratios values of the surveyed broiler farms presented in Table 3, shows that 

broiler farming is a sustainable and profitable investment. Similar conclusions were derived by 

Pourkand and Moetamed (2011) and Adeoti and Olawumi (2013). 

  

4.2. Liquidity measures 

The current ratio (CR) and the Working Capital (WC) to Gross Revenue (GR) ratio were used in 

this study to measure the surveyed broiler farm's liquidity. The average current farm assets value is 

(50514 JDs) and the average current farm liabilities value is (20656 JDs). Table 4 shows the results 

of the analysis of the current ratio (CR) and the Working Capital (WC) to the Gross Revenue (GR) 

ratio. 
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Table 4: Liquidity measures analysis 
 

Measure Components Value  

Current Ratio:  2.445 

 Current farm assets (CA)  50514 

 Current farm liabilities (CL) 20656 

Working Capital to Gross 

Revenue Ratio 

 0.4677 

 Working Capital (WC) 50514 – 20656 = 29858 

 Gross Revenue (GR) 63840 
 

Source: Researchers’ computations 

 

Table 4 shows that the average value of the CR of the surveyed farms is 2.445. This value is higher 

than 2 and means that the farms are with enough resources to meet their short-term obligations and 

they can generate sufficient cash to pay off all its debts once they become due. The table also 

shows that the value of the WC to GR ratio is 0.4677. This value is more than 30% (strong 

according to the commonly accepted ranges for this ratio) indicating that there is sufficient cash is 

available for the surveyed farms to meet their short-term needs without the use of additional 

financing. The values of the surveyed broiler farms presented in Table 4 show that broiler farming 

in Jordan is with a high level of liquidity and not at risk of needing financing indicating a high level 

of sustainability. Similar results and conclusions were obtained by Fawwaz and Al-Sharafat (2013). 

 

4.3. Productivity measures 

Feed productivity (Pf) and cost productivity (Pc) were used in this study to determine the average 

productivity of inputs used in broiler production in Jordan. Table 5 shows the results of the analysis 

of these two measurements.  

 

Table 5: Productivity measures analysis 
 

Measure Components and Formula Value  

Feed productivity (Pf): Y ÷ Qf 0.4375 

 Y = Average quantity of broiler meat produced (Tons)  49.875 

 Qf = Average quantity of feed consumed/ Y (Tons)  114 

Cost productivity (Pc) Y ÷ ATC 0.9532 

  Y = Average quantity of broiler meat produced (Kilograms) 49875 

 ATC = Average total costs of production (JDs) 52320 
 

Source: Researchers’ computations 

 

Table 5 shows that the average value of the Pf of the surveyed farms is 0.4375. That is, 0.4375kg 

of live broiler meat was produced per kg of feed consumed. This value means that birds are 

efficiently using feed and have the potential to increase productivity or output. Pf is the opposite of 

the Feed Conversion Ratio (FCR). Pf is the meat-to-feed ratio, while FCR is the feed-to-meat ratio. 

FCR is a performance indicator that is commonly used in all types of farming to measure an 

animal’s efficiency in converting feed into increased body mass. It is a ratio or rate measuring the 

efficiency with which the bodies of broiler or other livestock types convert feed into the desired 

output. The lower the FCR, or the higher the Pf, the higher the weight gain obtained from the feed, 

and hence the better efficiency and sustainability. In the broiler industry, the average range of FCR 

is (1.8 – 2.8). The FCR of the investigated farms is (2.6) which is within the average range. The 

findings are higher than those obtained by and Pourkand and Moetamed (2011). The table also 

shows that the value of Pc is 0.9532. This value, which is high compared to the results of 

Hajirahimi and Karimi (2009), Adeoti and Olawumi (2013) and Pourkand and Moetamed (2011) 

studies, means that the investigated farms are allocating their cost-productivity in an optimum way. 
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Cost-allocation is a technique for the reallocation of capital to improve productivity by reducing the 

amount of a cost item that has been budgeted for and is in the process of expenditure. This will 

improve performance or reduce costs in the long run and ends in attaining sustainability.  

 

5. CONCLUSION 
 

Sustainability is important for any business in any industry but is especially important for agri-

businesses. So it is important to understand sustainability and its economic dimension. Profitability, 

liquidity, and productivity are the three main factors of economic sustainability. The present paper 

investigated these three major components of economic sustainability in the broiler industry in 

Jordan. Based on the findings of this study, it could be concluded that the broiler industry in Jordan 

is economically sustainable. The economic sustainability indicators used in this study to assess 

profitability, liquidity, and productivity showed that this sector is economically viable and 

sustainable. Investors in livestock activities in Jordan are advised to invest in the broiler industry as 

it is with high economic sustainability.  
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