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Abstract 

 

The breeding of crocodilians is still a recent activity in Brazil. Its supply chain still requires 

several adjustments in order to minimize costs and optimize production. Thus, the present 

study aimed at analyzing the economic feasibility of a commercial farm of Caiman latirostris, 

identifying of costs in the activity by means of sensitivity analysis, considering the scenarios 

of average annual revenues of 100% to 10% of sales under a cost of capital of 6% p.y. for the 

sale of meat and skin combined and separately. The economic result projections for the 

breeding of this species were positive for an analysis of sensitivity above 30% of combined 

selling; whereas for the sale of meat or skin separately, the net present value (NPV) was 

negative to the extent of 50%. For internal rate of return (IRR) the activity is feasible from 

30% sale of meat and skin, keeping it unfeasible for scenarios of isolated sale of meat or skin 

up to 50%. Therefore, the results show that the breeding of Caiman latirostris has economic 

viability. However, there is a variation between the combined and separate sale of meat and 

skin for the activity. 
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1. Introduction 

 

Caiman latirostris is a medium-sized crocodilian and can measure up to 2.5 meters 

(VERDADE; SARKIS, 1998). The breeding of crocodilians in Brazil is still a recente activit, 

reaching its peak in the 90s.  

However, due to planning mistakes of breeding, lack of market research and flaws in the 

nutritional management of the animals, there was a decline in the level of acceptance of the 

product by the market, especially the leather, as well as a drastic reduction in the number of 

breeders and captive animals at the end of that decade (CARREIRA; SABBAG, 2015).  

Farming systems received the following designations: harvest or extensive management 

(removal of individuals from a population without it entering into decline, thus seeking to 

establish a biologically sustainable and economically viable exploitation rate), farming or 

intensive management (production and reproduction of a species in captivity in a closed 

cycle) and ranching or semi-intensive management (collection of eggs in nature and 

subsequent "fattening" of pups in captivity) (VERDADE, 2004). 

It is known that crocodilians are essentially carnivorous animals (COULSON; 

HERNANDEZ, 1983), requiring approximately 47% of protein in their diet (MELO, 1991) 

and therefore their essentially protein diet increases production costs of the activity. Verdade 

and Santiago (1990) claim that the supply of ground chicken meat, originating from 

discharges of poultry, for example, can be a way of reducing the costs involving animal feed. 

Crocodilians also have a different metabolism. They are ectotherms and all the process 

of digestion, growing up, and the whole physiology is determined essentially by the 

temperature. So in the cold period of the year, they didn´t eat and the production decrease. 

Furthermore, there isn´t genetic improvement in crocodilians and because of that the growing 

process is different by each animal. 

The market considers two basic types of skins: the classic and the Cayman. The classic 

skins come, mainly, from the following species: Alligator mississipiensis, Crocodylus 

niloticus, C. porosus and C. novaeguineae. Its price varies according to the width of the 

ventral skin, called belly skin. The Cayman skins come from South American alligators, and 

the main species are: Caiman crocodilus, C. yacare and C. latirostris. 

The market for crocodilian skins is not heated. Probably because the difficulties found 

in the activity, and the scarcity of orientation of the strong and weak point that could be 

explored and avoided, respectively, by the farmers. An example of this is that it is a costly 
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activity, mainly by the need to supply essentially protein diet to animals, and also for having 

irregular sales of its products (CARREIRA; SABBAG, 2015).  

Because it is a valued product in the market, one must make it yield economic outcome 

that is sufficient to cover all expenses incurred, to remunerate its operator and to generate 

sufficient profit for further reinvestment in the activity, as well as to adapt to the changes in 

the economic reality. With the evolution of technology and the quest for acquiring better 

quality products, farmers need to develop more techniques both in the area of production, and 

in the financial management of their property (SEGALA; SILVA, 2007). 

In this sense, the decision to make investment in this activity is part of a process that 

involves the generation and evaluation of alternatives that may match the technical 

specifications of investments through cash flow. In this part, the indicators generated shall 

assist the decision making process (SOUZA; CLEMENTE, 2004). 

Considering this situation, a lack of knowledge must be filled. This study aims to 

evaluate the economic feasibility of Caiman latirostris, having the sale of skin and flesh 

(combined and separate) as parameters. Thereby estimating the strong and weak points of the 

activity and serving as a guide for further analysis of this market. 

 

2. Literature Review 

  

Trade statistics for crocodilians are inaccurate. However, the greatest volume of 

sanctioned trade is in subspecies of C. crocodilus (>500,000 skins in 1979) (MAGNUSSON, 

1983). 

During the decade of 1960 approximately 462,702 crocodilians was traded in the 

Stades of Rondônia, Acre, Amazonas, Roraima, Pará, Amapá and Maranhão in Brazil 

(WORKING MEETING OF CROCODILE SPECIALISTS SPONSORED BY THE NEW 

YORK ZOOLOGICAL SOCIETY, 1971). Back the time, the skin of crocodilians was the 

goal of the commercial farming, and the meat wasn’t entirely utilized and could be discarded 

if necessary. This commercial trades of crocodilian skins was usually did by taking the animal 

in the natural environment, there wasn’t lows that directed the commercial production of these 

animals. 

 Considering this scenario, in the early 1970s, due to the decline of crocodilian 

population suffered by several species in the world, caused mostly by irregular trades, several 

programs of conservation started to concerned about wild animals trades and helped to 
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implanted some regimentations about conservation and economic breeding. The idea was 

through the economic use of a species, providing the conservation of the entire ecosystem 

(VERDADE, 2004). 

Two decades later, the sustainable management of the remaining wild populations 

came to be recognized as a priority for its intrinsic valuation of the ecosystems where these 

species occur (ROSS, 1995), despite the resistance of environmental groups to the use of wild 

species (WEBB, 1993). 

From the 1980s, the increase in the supply of legal skins became significant, 

culminating in the decline of international market prices for skins in the early 1990s 

(VERDADE, 1997). 

However, the low value of leather and the high cost of fattening captive offspring, 

including feeding and facilities, were, from the outset, the main limiting factors to the success 

of such enterprises. The prohibition of the entrance of the skin of the species in the USA 

effected the drastic reduction of the profits of this activity. Thus, of the dozens of farms that 

practiced the commercial creation of alligators in Brazil in the 1980s, only a minority came 

into operation in the year 2000 (VERDADE, 2004). 

 

3. Material and Methods 

 

The study was conducted at a private estate of alligator breeders, located in Porto Feliz, 

São Paulo State, Brazil, in 2012. The breeding system adopted is the farming type or intensive 

management. 

The creation contains one covered barn with 12 stalls with 63m
2 

each, for the 

reproduction sector; 4 uncovered barns with 10 stalls each, with the dimensions of each barn 

being 50m x 14m also for the reproduction sector; a greenhouse with 16 stalls aimed at 

growth sector, and each stall has the following dimensions 7m x 5.5m; and a hatchery. The 

property is currently not in the stage of slaughtering their animals. However, using the cost of 

production and the reality of the meat and skins of wild animals market (prices, demands, 

etc.), it was possible to analyze the feasibility of the process and determine the financial 

viability. 

In the study period, year of 2012, to calculate the cost of production, the operational 

cost structure used by the Agricultural Economics Institute (AEI), proposed by Matsunaga et 
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al. (1976), was adapted, consisting of the following items: manual operations, materials and 

depreciation. The costs were calculated based on the following items: 

a) Manual operations, including as major activities the supply and preparation of animal 

diets, cleaning and maintenance of the barns. These were developed over a period of 12 

hours/week, due to its small number of available labor and because it is a small property; 

b) Materials relating to the main inputs used in the production cycle like: ingredients for 

feed preparation, equipment for containing live animals, etc; and 

c) Depreciation, calculated on the straight-line method, proportional to the average life 

span corresponding to the productive infrastructure. 

According to Martin (1998), the profitability indicators used were: Gross Revenue 

(GR), obtained by multiplying the production by the average price paid to producers; 

Operating Profit (OP), resulting from the difference between gross revenue and the total costs 

and the Profitability Index (PI), representing the proportion of gross income, which 

constitutes available resources, after covering total costs. 

Still, for the analysis of the economic viability of the investment, through a cash flow it 

was determined the Internal Rate of Return (IRR) which, by definition, is one that makes the 

present value of the net flow equal to zero, and is calculated as follows: 

n 

 Lt (1+ )
-t
 = 0 

t=0 

Where  is the Internal Rate of Return (IRR), Lt is the net cash flow and t are the 

periods of culture production ranging from zero to n (NORONHA, 1981). In this sense, if the 

minimum rate of attractiveness (MRA) remains below the IRR, the expectations are that there 

is more gain in investing in the project than leaving the money invested at the MRA. 

Other indicators used to analyze the economic feasibility of alligators breeding were the 

NPV (net present value), defined as the present value of cash flows minus the initial 

investment value, meaning that if the present value of cash inflows is, at least, equal to the 

present value of cash outflows, then the investment is feasible, expressed by: 

 

 

n 

VPL=  (FCt)/(1+i)
t
 

t=1 
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Where t is the amount of time (years), FC is the cash flow of each period, n is the total 

duration of the project and i is the interest rate of the financial transaction (in this case, the 

value of 6% was used). 

From work carried out, we can reasonably conclude that the social discount rate in 

Brazil ranged on average between 12 and 18% per year. This, however, does not exclude the 

possibility that the discount rate is modified over time, and that it undergoes some 

adjustments for different risk levels of alternative projects. However, in practice, in financial 

analysis of investment projects, the minimum rate of attractiveness, or discount rate can be 

based on the actual remuneration of Savings Account (Caderneta de Poupança), around 6% 

p.a. (CONTADOR, 1981). 

It is worth noting that the Minimum Rate of Attractiveness (MRA), in this case, was the 

usual discount rate of 6% p.a. The Pay Back Period established the time required to recover 

the investment. 

To analyze the profitability of the production system, some inferences are exposed to 

result in gross revenue. Considering that each animal at slaughter age yields about 5 kg of 

meat and a 40-cm skin, with a maximum sale of 1,000 animals/month (55.5% of total sales 

for the analyzes, so there is still a supply of animals for replacement of breeding stock) being 

the sales price quote R$ 35.00/kg of alligator meat and R$ 4.50/linear cm of salty skin without 

any processing/tanning. 

To strengthen the analysis of the present study, a sensitivity analysis for revenues of the 

activity was performed, considering a variation of the average annual revenues of 10% loss in 

productivity, ie, 100% of sale (maximum) up to 10 % of sale (minimum), allowing estimation 

of the impact that each of the items of the project has on the financial outcome of the project. 

These values are variation assumptions of product demand by the consumer market. This 

procedure allows to evaluate how changes in each of the project variables can influence the 

profitability of the expected results (BUARQUE, 1991). 

According to studies carried out by Onions (1987), Brazaitis (1987) and Brazaitis 

(1994); the demand for crocodilian skins was high until the 90s, making it the main focus of 

the activity. But in recent years there has been a change in this pattern, where meat has 

become the main focus of the activity due to its high demand in relation to the skin. 

With such information, through an annual cash flow, the main parameters of viability 

were analyzed, for a 15 year horizon of the project. It is worth mentioning that the sales price 
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quote of meat and leather products paid to producers was conducted concomitantly with the 

analysis of the property. 

 

4. Results and Discussion 

 

The initial investment to implement the system of breeding crocodilians (time zero) was 

R$ 381,371.60, of which the barns and stalls totaled 76.45% of the goods corresponding to 

the fixed capital of the activity. It can be termed as investment all spendings on assets or 

expenses, which in the future will be transformed into benefits (PADOVEZE, 1997). It is 

worth highlighting the need for reinvestments that have occurred over the 15 year period 

(acquisition of new products with service life below the project horizon, which added R$ 

15,320.00). 

With respect to the effective operating cost (EOC), as showed in Table 1, it resulted in 

R$ 67,011.60/year, considering that the labor force reflected in 40.87%, the diet of the 

animals represented 48.38% and the energy 10.74% of costs, reinforcing the rationality in the 

manual operations and inputs of the farm system to maximize the efficient use of productive 

resources. 

 

Table 1: Estimates of the annual cost of production of crocodilians (1,800 animals), 1 ha, 

Porto Feliz/SP, Brazil, 2012. 

Description Total value (R$) 

Labor force 
1
 27,390.00 

Inputs 
2
 32,421.60 

Electricity 7,200.00 

Effective Operating Cost (EOC) 67,011.60 

Depreciation of equipment 15,962.00 

Total Operating Cost (TOC) 82,973.60 
1
 Employees + maintenance; 

2
 Premix, mineral salt, chicken neck, plastic trays, coolers, 

heat lamps, vermiculite, hay, fish oil and thermostat. 

Source: Research data. 

 

In addition to the EOC, the depreciation in R$ 15,962.00 is not an actual cash 

disbursement for the producer, but must be computed, as it represents depreciation of 

equipment used among the costs of the various financial years, characterized as fixed cost to 

the productive cycle. Thus, the total operating cost (TOC) was R$ 82,973.60, representing a 

cost of R$ 46.10 per animal bred. 
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According to Hoffman et al. (1978), from the point of view of the administration, the 

most important objective of agricultural records in an agricultural enterprise is the financial 

evaluation and the determination of their profits and losses over a given period, providing 

subsidies to diagnose the business situation and perform effective planning. 

For Nogueira (2004), more important than estimating and controlling cost is the 

producer making decisions based on the data collected. For this there are no correct and 

incorrect models, some are more rigorous and others less, but they should allow the producer 

to take managerial and operational decisions based on information on costs and cash flow. In 

this sense, Sabbag et al. (2007) highlight the need for a responsible agent manager who stands 

out for the efficient management of production costs, in order to maintain not only the 

viability of agribusiness in question, but also their survival. 

It should be noted that the market price was quoted, at the time of the study, at R$ 

2.50/linear cm, justifying that the value obtained by the producer in particular motivated the 

high levels of profitability/cycle, as well as the NPV, in their subsequent analysis of cash 

flow. 

For an analysis of short-term profitability without considering the discount rate, the 

producer got an expected profit of R$ 4,260,000.00/year with meat and skin. The operating 

profit, calculated as the difference between gross revenue and total costs was R$ 4,177,026.40 

from the 6
th

 year of activity considering a scenario of 100%. 

The profitability index (PI), which indicates the proportion of gross revenue that 

constitutes profit after covering costs, resulted in 98.05%, indicating that the alligator 

production system is highly profitable in this condition, being the case that for all other 

percentages of total sales analyzed; it presupposes a high level of profitability. It is worth 

noting that these results are stated after the 6
th

 year of production, in which the operating 

expenses are effective between 1 and 5 years in the production system. 

For the investment analysis (Table 2), during the years of production, considering the 

existence of two cycles year
-1

, produce progressive results were observed, in as much as the 

NPV (Net Present Value) was positive from the 6th year of production. The activity also 

showed an IRR of 40.2% with rates relatively higher than the cost of capital, proving to be a 

viable activity. 
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Table 2: Cash Flow, Net Present Value (NPV) and Internal Rate of Return (IRR) for 

the annual production of crocodilians (1,000 animals), 1 ha, Porto Feliz/SP, Brazil, 

2012. 
 

Alligator breeding 

 

Years 

0 6 10 15 

Outputs     

Investments     

Subtotal 381,371.60  396,691.60  

Total operating cost    

crocodilians  82,973.60 98,935.60 82,973.60 

gross revenue  4,260,000.00 4,260,000.00 4,260,000.00 

Annual net flow 
1
 -381,371.60 4,177,026.40 4,177,026.40 4,177,026.40 

Accumulated net flow  3,380,786.00 20,073,572.40 40,958,704.40 

NPV  2,213,752.20 12,408,681.99 22,233,724.49 

IRR  40.22 64.18 66.08 
1
 Cash flow (1-5 years) with no revenue = (R$ 82,973.60)  

Source: Research data. 

 

Due to the sensitivity analysis for other projections of revenues in relation to the 

predictability of the market; IRR presented 37.3%; 34.2%; 30.7%; 26.7% and 22.0%, 

respectively for 90%, 80%, 70%, 60% and 50% of sale. 

Faro (1979) proposes that it is possible to calculate the payback period on invested 

capital (PB - payback) through the IRR and cash flow, using the economic payback to record 

the discount rate over the period. Thus, it resulted in a period of five years and three months 

for 100% and 90% of sales, 5 years and 4 months for 80% and 70% of sales, 5 years and 5 

months for 60% of sales and 5 years and 6 months for 50% of sales to obtain return on 

invested capital. 

It is evident that the variation in annual revenues maintained a viability of the activity 

investment, with positive NPV and returns extremely above the cost of capital employed (6% 

p.a.), aided by the fact that the activity itself has an attractive return in the medium term, 

derived from the sales of production. Thus, it infers that the prospect for the property itself is 

promising for new commercial developments in the sector. 

Moving on to a sensitivity analysis, Table 3 shows the variation in the percentage of 

combined sale of meat and skin, only flesh and only skin of the breeding of C. latirostris. The 

values used for the composition of this analysis corresponded to the 6
th

 year, mostly 

considered as viable return on investment. 
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Table 3: Variation of gross revenue, NPV and IRR in different scenarios evaluated for 

combined and separate sale of meat and skin, 1 ha, Porto Feliz/SP, Brazil, 2012. 

Scenarios Gross Revenue NPV IRR 

Meat and Skin 

100% R$ 4,260,000.00 R$ 2,211,185.36 40.2% 

90% R$ 3,834,000.00 R$ 1,910,872.17 37.3% 

80% R$ 3,408,000.00 R$ 1,610,558.98 34.2% 

70% R$ 2,982,000.00 R$ 1,310,245.79 30.7% 

60% R$ 2,556,000.00 R$ 1,009,932.60 26.7% 

50% R$ 2,130,000.00 R$ 709,619.41 22.0% 

40% R$ 1,704,000.00 R$ 409,306.22 16.4% 

30% R$ 1,278,000.00 R$ 108,993.03 9.2% 

20% R$ 852,000.00 (R$ 191,320.16) - 

10% R$ 426,000.00 (R$ 491,633.35) - 

Meat 

100% R$ 2,100,000.00 R$ 688,470.59 21.7% 

90% R$ 1,890,000.00 R$ 540,428.88 18.9% 

80% R$ 1,680,000.00 R$ 392,387.16 16.0% 

70% R$ 1,470,000.00 R$ 244,345.45 12.7% 

60% R$ 1,260,000.00 R$ 96,303.74 8.9% 

50% R$ 1,050,000.00 (R$ 51,737.98) 4.3% 

40% R$ 840,000.00 (R$ 199,779.69) - 

30% R$ 630,000.00 (R$ 347,821.40) - 

20% R$ 420,000.00 (R$ 495,863.12) - 

10% R$ 210,000.00 (R$ 643,904.83) - 

Skin 

100% R$ 2,160,000.00 R$ 730,768.22 22.3% 

90% R$ 1,944,000.00 R$ 578,496.75 19.7% 

80% R$ 1,728,000.00 R$ 426,225.27 16.7% 

70% R$ 1,512,000.00 R$ 273,953.79 13.4% 

60% R$ 1,296,000.00 R$ 121,682.32 9.6% 

50% R$ 1,080,000.00 (R$ 30,589.16) 5.0% 

40% R$ 864,000.00 (R$ 182,860.64) - 

30% R$ 648,000.00 (R$ 335,132.11) - 
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20% R$ 432,000.00 (R$ 487,403.59) - 

10% R$ 216,000.00 (R$ 639,675.07) - 

Source: Research data. 

Thus, it appears that this is an extremely profitable activity for the combined sale of 

meat and skin, which makes it impractical for a scenario of 20% for the IRR; On the other 

hand, in the case of a heating in the crocodilian skin and meat market in which the producer 

can sell both products from their inventory, their sales can keep the same activity with 70% 

loss of production at an IRR of 9.2%. 

The exclusive sale of meat shows the reality of the producer if the market is overheated. 

In this case, we see that the NPV of production becomes negative to the extent of 50% of 

sales, as well as a lower IRR than the cost of capital. Thus, the producer should be more 

cautious if they decide to invest only in the sale of meat because there is a greater chance the 

activity will not survive if there is a loss of half of its production by unforeseen issues such as: 

deterioration of the product (because it is perishable food), human error (contamination of the 

meat by lack of employee training), among other factors. 

Finally, for the exclusive skin sales, the analysis also demonstrates negative values from 

50% of sales. That is, if the producer decides to invest more in the sale of crocodilian skins, 

with a loss of 50% of its production, caused by factors such as poor preservation of skins and 

perforation during the removal of skin from the carcass, the activity might not survive. 

A study by Bacon et al. (1996) on the viability of the commercial breeding of trout eggs 

in the United States indicated that this activity can generate an internal rate of return above 

15%. However, our study showed that even using only 50% of combined production, the 

alligator breeding reveals an IRR of 22.0%, showing investment attractiveness. 

Olagunji et al. (2007) developed a study using a structured questionnaire where the 

profitability and economic viability of farms producing catfish in Nigeria were evaluated, 

showing that the production rate of return of this fish, under the conditions studied was 51%. 

In the present study, considering a total sale of products (meat and skin) of 100% a return rate 

of 40.2% was obtained, also showing significance when compared with the production of 

catfish. 

Moreira et al. (2013) in their study evaluating the economic viability of commercial 

Lithobates catesbeianus breeding in the state of São Paulo found an IRR of 41.69%, close to 

the combined sale of meat and skin in our study. 
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Currently the occasional consumption of luxury products is growing, reaching average 

social categories, and enabling a market opportunity and a business challenge for the retail 

market (VIEIRA et al., 2008). This suggests that although the products of aquaculture are 

considered high value, usually intended for a public with higher purchasing power, there is a 

promising viability of the activity, which may alter the market for skins and meat from exotic 

animals. 

 

5. Conclusions 

 

The commercial production of alligator breeding has economic viability, especially due 

to the completeness of the profitability index obtained. The sensitivity analysis showed that as 

the percentage of sales increases, profitability also grows, with limited production scenarios at 

20% for the combined sale (meat/skin) and 50% for the production of meat or skin separately. 

For scenarios committed in 50% of the exclusive sale to the meat or skin market, the 

producer may choose to keep their capital invested in conservative funds, such as the savings 

rate. 

According to our study, the best recommendation for the goal of a crocodilian farm in 

the present time is to focus on meat and skin production combined. Because, if they are 

separated higher will be the risk of financial deficit and the non survival of the activity due to 

several factors as: For the meat - deterioration of the product, human error, market not well 

heated for meat products. For the skin - poor preservation of skins, perforation during the 

removal of skin from the carcass, market not well heated for skin products. 

Commercial breeding of wild animals need more research of the market, profitability, 

and strategy. This is a little explored field with several gaps to be filled. In this study, we 

showed different data of those finding in the literature, proving the importance of de meat 

production in the survival of de activity. 
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