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ABSTRACT

Sixty-six kids of both sexes produced from twenty does of Zaraibi goat breed were taken from an
experimental herd and used to evaluate the profitability of two production systems, intensive and semi-
intensive, for meat production. Benefit cost ratio (B/C ratio), Net present value (NPV) and Internal rate of
return (IRR) were used in the financial analysis. A sensitivity analysis was also conducted at the discount
prices of 22% and 25% in the event of an increase and a decrease in production costs of 5% with all other
factors remaining constant.

The results of the financial evaluation for Zaraibi goat raised under the intensive production system showed
that the benefit/cost ratio (B/C ratio) in the first year of the project at the discount rates of 22% and 25%
reached about 1.080 and 1.084 for each of them, respectively. However, for those raised under the semi-
intensive production system, the results showed that B/C ratio reached about 1.084 and 1.080 for each of
them, respectively. The net present value of the project (NPV) at the discount rates of 22% and 25%
amounted to 22,084 and 21,554 thousand Egyptian pounds for each, respectively under the intensive
production system and amounted to 21,098 and 20,592 thousand Egyptian pounds for each, respectively
under the semi-intensive production system. The internal rate of return for the project (IRR) was about 33%
in the case of intensive production system and was about 32% in the case of semi-intensive production
system. We can conclude that rearing Zaraibi goat for meat production under the intensive production system
was more profitable (i.e., higher NPV and IRR) than this under the semi-intensive one. The sensitivity
analysis conducted in the event of an increase or a decrease in production costs of 5% confirmed that the

project is economically feasible for the two production systems.

INTRODUCTION

In the developing world, livestock will remain
an integral part of many agricultural systems and
their natural increase and growth will add to their
capital value, thus creating wealth. Most lands of
countries in the Near East region are only suitable
for very extensive grazing. It is now under threat
from increased livestock numbers resulting from
greater demand from larger urban populations. New
intensive and semi-intensive production systems are
also developing rapidly in this region in response to
increased consumer demand for higher quality
products (i.e., meat and milk). On the other hand,
within the livestock sector in this region, small
ruminants (i.e., sheep and goats) contribute a great
share to numbers and to total output and their
management varies between areas and tribes. Goats
are important animals for the provision of animal
protein and as a source of income to small holders in
the less developed parts of the world (Mahgoub and
Lodge, 1996). Furthermore, goats have an adaptive
capacity to survive and produce in harsh
environmental conditions particularly in dry areas
(Lebbie, 2004) and thrive with minimal food and
water input. In Egypt, most of the small ruminants
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are kept as a subsidiary enterprise to crop farming
and feed mainly on grasses, crop residues and by-
products. Recently, new attempts have been made
by some Egyptian sheep and goat breeders to raise
their animals either under intensive or semi-
intensive production systems. This also happened
for the Zaraibi goat breed, characterized by both its
high twinning rate and milk yield and quality (Galal
et al, 2005; EL-Hanafy and El-Saadani, 2009
Mabhrous et al., 2016, Barakat et al., 2017; El-Malky
et al., 2019). The potential to improve returns from
this goat breed, especially meat production, would
suggest the adoption of an intensive or semi-
intensive production system rather than an extensive
system.

Because productivity (i.e., outputs in relation to
inputs) is considered as a major factor of variation
in animal production systems existing all over the
world, therefore, this factor must be used in the
evaluation of the different production systems.
Furthermore, until now, the goat sector is missing
references on factors linked with the economics and
profitability of its breeding and marketing strategies
in the developing countries.

Thus, the present study was carried out to
evaluate the profitability of raising Zaraibi goat for
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meat production under intensive and semi-intensive
production systems in an experimental farm using
some financial parameters.

Data Resources:

Data for this study was collected from the herd
of Zaraibi goats belonging to the Experimental Farm
of the Faculty of Agriculture, Ain-Shams
University, situated about 30 km north of Cairo in
the village of Shalagan, Qalyubia Governorate. The
market prices of animal products and feed materials
in the period from January 2022 to February 2023
were used when conducting the economic and
financial evaluation.

Experimental animals:

Twenty Zaraibi does of different ages (i.e.,
from two to four years old) were randomly divided
into two groups of equal numbers (10 does per each
group) in which one group was put with their kids
under an intensive production system and the other
group was put with their kids under a semi-intensive
production system.

Animal production systems:

For the first group (i.e., the intensive system),
animals were constantly kept in a closed pen joined
with a suitable yard for exercise where they received
their daily requirements. They were given a
concentrate mixture (16 % crude protein and 70 %
TDN) at the rate of about 0.55 or 0.275 kg/head/day,
for does and weaned kids, respectively. Berseem
(Trifolium Alexandrinum) was added at 12 noon (3—
5 kg/head/day). Green maize replaced the berseem
in summer and autumn. For the second group (i.e.,
the semi-intensive system), animals were allowed to
graze grass, berseem or green maize and plants or
crops residuals 4 hours a day in the morning (from 8
am. to 12 a.m.). Then each animal received only
50% of the amount of concentrate mixture offered to
the does and kids of the first group at the end of the
afternoon (at 4 p.m.). Animals’ requirements were
changed according to their physiological status and
production level. Rations were calculated based on
NRC allowances (NRC, 2002). Drinking water,
mineral blocks and straw were allowed as ad libitum
to animals all day and night.

Breeding Method:

The breeding plan adopted by the authority of
the farm was to obtain 3 kidding every two years
(i.e., 3 kidding seasons). The females were mated in
May, February and October. A Zaraibi buck was
used to mate the twenty does. Before the start of the
breeding season, a flushing regime was used to
improve the twinning rate in the herd. All females
were given synthetic ProstaglandinF,o and synthetic
Gonadotrophin releasing hormone to synchronize
the estrus and increase their reproductivity. Buck
was also given Gonadotrophin releasing hormone
before mating to improve the spermatogenesis and
its libido (injected with1 ml.).

Reproductive and Productive Measurements:

Litter size per parturition and total milk yield
(kg) from 30 days after parturition to the start of
drying period were recorded for each doe using milk
control procedure. Does were milked by hand twice
a day (at 8 am. and 5 p.m.). For every doe, total
milk yield was calculated by multiplying the amount
of milk obtained on the day of control by the
number of days in that month up to the date of
drying this doe. Then, live body weight (kg) at birth
(BWy), 2 months of age (BW,), weaning at 4
months of age (BW,), puberty at 6 months of age
(BW¢) and marketing at 12 months of age (BW,)
were taken for each kid.

Financial evaluation indicators:

After preparing the necessary studies for the
project, the evaluation process is carried out by
studying the financial feasibility from the point of
view of the investor as an individual or legal entity.
The financial evaluation metrics used were:

1- Benefit cost ratio (B/C ratio)

This measure is also known as the rate of return
to costs (Nassar, 1995). This measure can be
calculated by dividing the total current revenues by
the total current costs throughout the life of the
project, using an appropriate discount rate equal to
the opportunity cost available for investing capital
in society. For the project to be profitable, the ratio
of revenues to costs at a certain discount rate must
exceed the correct one. This rate or ratio can be
calculated the more profitable the project is from the
following equation:

Return/cost ratio=Present value of revenue/Present
value of costs

return/cost ratio = PVR / PVC

Return/Cost Ratio = Return/Cost Ratio

PVR = present value of revenue

PVC = present value of costs

Naturally, the larger this value is, the more

profitable the project is. Generally, the project is

accepted if the ratio of the present value of revenues

to the present value of costs is greater than (1)

correct, or if the ratio of the present value of costs to

the present value of revenues is less than (1) correct.

2- Net present value (NPV)

This method is based on the fact that the current
value of an amount of money that you obtain now or
at the present time is greater in its true value if we
obtained the same amount after a period of time.
This is due to the difference in the purchasing power
of money in the two previous dates or periods. The
net present value is calculated from the following
equation (Attia, 2008):

Net present value = present value of revenues —
present value of costs

NPV =PVR-PVC

NPV = Net Present Value

PVR = present value of revenue

PVC = present value of costs
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3- Internal rate of return (IRR)

The internal rate of return is the rate that
equates the present value of the series of expected
net returns (cash inflows) with the present value of
investment spending (cash outflows), or it is the rate
that makes the net present value of the investment
project equal to zero, and this rate is compared as
the internal rate of the project. At the rate at which
external capital was obtained or at the cost of funds
rate, if the internal rate of return is greater than the
cost of obtaining funds, then the project is
commercially acceptable, but if it is less than the
cost of obtaining funds, then the project is
commercially unacceptable and must be rejected.
The basic idea of this standard is that any
commercial project must achieve an internal rate of
return greater than the interest rate prevailing in
banks in order for there to be an incentive to invest.
Otherwise, it is better for the owner of the money to
deposit it in banks and obtain the interest without
bearing the investment risks or making any effort.
Calculate the internal rate of return with the
following equation (Attia, 2008):

Standard internal rate of return = smaller discount
rate + (the difference between the smaller and
larger rate x the present value at the smaller
rate) + the sum of the present value at the two
rates, ignoring the algebraic sign.

IRR = the lower discount rate + (the difference
between the lower and higher rate x the present
value at the lower rate) + the sum of the present
value at the two rates.

The smaller discount rate is the discount rate
that achieves a positive value, while the larger
discount rate is the one that achieves a negative
value.

Sensitivity analysis test
A sensitivity analysis was conducted at the

discount prices of 22% and 25% in the event of an

increase in production costs of 5% with all other
factors remaining constant. It was also conducted at
the discount prices of 22% and 25% in the event of

a decrease in production costs of 5% with all other

factors remaining constant.

It is one of the means of ensuring the feasibility
of the project to be undertaken. This method is
based on subjecting the project to be established and
exposing it to a group of different expected and
unexpected influences that may occur during the life
of the project and measuring the extent of the
project’s ability to adapt to these influences and

continue to pay its obligations before others and
achieve Suitable rate of profits.

Sensitivity analysis is based on developing
different estimates of the results of investment
opportunities available in different economic
conditions (optimistic, pessimistic, more likely or
occurring) according to specific probability values.

Assumptions of the financial analysis

The assumptions made in the study were:

e The mating system was based on three
parturitions in two years as an accelerate
kidding system.

e Breeding season extended 45 days / 8 months.

e Natural mating was implemented.

e The average of two breeding seasons (i.e.,
February and October 2022) was taken.

e Financial analysis evaluation based on a period
of one year.

e The herd produces its own replacements.

e The replacement animals enter their first season
at about 12 months of age.

e Kids were sold at 12 months of age.

e Average marketing price is L.E. 4500 and 5000
for male and female kid, respectively.

e The litter size is 2.45 kid / doe / kidding.

e The average mortality rate of kids from birth to
marketing is 28.8 % and 36.9 % for goats under
the intensive and semi-intensive production
system, respectively.

e  The weight of the doe at the start of the study
was on average 15.69 + 0.31 kg.

e Manure was evaluated at marketing price (i.e.,
L.E. 80 per 1m®); annual manure production
was about 2.5m’ per head per year.

e Milk was sold according to market price (i.e.,
L.E. 18 per 1kg).

RESULTS AND DISCUSSION

I. The most important financial indicators and
standards for Zaraibi goat farm under the
intensive and semi-intensive production
systems
Table (1) shows at the end of the first year of

the study the stability of fixed costs for each type of
production systems (i.e., intensive, and semi-
intensive) for Zaraibi goats and they amount to
about 169 thousand Egyptian pounds for each of the
systems studied.

Table 1: The value of fixed and variable costs, total costs, revenue, and net return for the intensive and
semi-intensive production systems in Egyptian pounds.

Production system Fixed costs  Variable costs Total costs Revenue Net return
Intensive 169000 149948 318948 345890 26942
Semi-intensive 169000 150848 319848 345587.6 25739.6

Source: Farm questionnaire form of the farm of the Faculty of Agriculture, Ain-Shams University.
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On the other hand, variable costs in semi-intensive
production system is higher than in intensive
production system, as variable costs amounted to
about 149,948 thousand for the intensive system and
150,848 thousand Egyptian pounds for the semi-
intensive one, while revenues in intensive system
increase regarding the semi-intensive system, where
it reached to about 345,890 thousand and 345,588
thousand Egyptian pounds, respectively, and this
was followed by an increase in the net return
amounting to about 26,942 thousand and 25,740
thousand Egyptian pounds, respectively, with a
difference of 1202 Egyptian pounds in favor of
intensive production system (i.e., 4.7% more).
II. Results of financial analysis metrics at

discount rates of 22% and 25%
(a) Under intensive production system

Tables (2) and (3), show the results of the
financial metrics for Zaraibi goat raised under the
intensive  production  system. The  benefit
(revenue)/cost ratio (B/C) in the first year of the
study under the intensive system at the discount
rates of 22% (representing the current lowest
interest rate) and 25% (representing the current
highest interest rate) reached about 1.080 and 1.084
for each of them, respectively. This result confirms
the feasibility of the project when using the
intensive production system, as the ratio of benefits
(revenues) to costs is greater than one, which means
that every pound invested in the project achieves a
net return estimated at about 0.080 and 0.084
pounds for each of them, respectively (Table 2).
The current net cash flows or the net present value
of the project (NPV) amounted to about 22,084 and
21,554 thousand Egyptian pounds for each,
respectively. The internal rate of return for the
project (IRR) was about 33% (Table 3). This means
that the rate of return is greater than the opportunity
cost prevailing in society when the study was
conducted at the interest rate of 22%.
(b) Under semi-intensive production system

Tables (2) and (3), also show the results of the
financial metrics for Zaraibi goat raised under the
semi-intensive production system. The benefit

(revenue)/cost ratio (B/C) in the first year of the
study at the discount rates of 22% and 25% reached
about 1.084 and 1.080 for each of them,
respectively. This result confirms the feasibility of
the project when wusing the semi-intensive
production system, as the ratio of benefits
(revenues) to costs is greater than one, which means
that every pound invested in the project achieves a
net return estimated at about 0.084 and 0.080
pounds for each of them, respectively (Table 2).

The current net cash flows or the net present
value of the project (NPV) amounted to about
21,098 and 20,592 thousand Egyptian pounds for
each, respectively. The internal rate of return for the
project (IRR) was about 32% (Table 3). This means
that the rate of return is greater than the opportunity
cost prevailing in society when the study was
conducted at the interest rate of 22%.

From the above we can conclude that the
project is economically feasible under both
production systems, but slightly better under the
intensive production one.

Generally, as we used as measures of financial
evaluation in the present study, many authors (Ex.
Abd El-Aal, M.A.G., Abd El-Hameed, S.A. and El-
Shazly, S.S.A., 2022) reported economical and
financial analysis for some small animal production
projects, using different discount rates and different
years age of the project, in applying measures such
as NPV, the net present value, BC; the benefit cost
ratio and IRR; the internal rate of return. These
measures gave enough satisfaction and a good
image about the profitability of these projects.

I11. Sensitivity analysis test

It is one of the means of ascertaining the
feasibility of the project to be undertaken. This
method is based on subjecting the project to be
established and exposing it to a group of different
expected and unexpected influences that may occur
during the life of the project and measuring the
extent of the project’s ability to adapt to these
influences and continue to pay its obligations before
others and achieve suitable rate of profits.

Table 2: The present value of revenues and costs at the discount rates of 22% and 25%.

= Total costs in Total Discount  Discount Present Present Present Present

% g pounds revenues factor factor value of  value of  value of  value of

= ‘i in pounds 22% 25% costs at revenue costs at revenue

E “ 22% at 22% 25% at 25%

318948 345890 0.820 0.800 261432.8 2835164 2551584 276712

Intensive Total in pounds 284775 308830.4 277346.1 300773.9
B/C Ratio 1.080 1.084

319848 345588 0.820 0.800 262170.5 283268.5 255878.4 276470.1

Semi- intensive Total in pounds 262170.5 283268.5 255878.4 276470.1
B/C Ratio 1.084 1.080

Source : Collected and calculated from Table (1); questionnaire form.
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Table 3: The present value of net cash flow at the discount rates of 22% and 25%.

= Total costs in Total Net Discount Discount The present The present
% £ pounds revenues cash factor factor  value of net  value of net
2 ‘2 in flow 22% 25% cash flow at  cash flow at
£ > pounds 22% 25%

318948 345890 26942 0.820 0.800 22084 21554
Intensive Total in pounds 22084 21554

Internal rate of 33%

return (IRR)

319848 345587.6  25739.6 0.820 0.800 21098 20592
.Seml-. Total in pounds 21098 20592
intensive

Internal rate of 329,

return (IRR)

Source: Collected and calculated from Table (1); questionnaire form.

Sensitivity analysis is based on developing
different estimates of the results of investment
opportunities available in different economic
conditions (optimistic, pessimistic, more likely or
occurring) according to specific probability values.
1) Sensitivity analysis of the intensive production

system if production costs increase by 5%,

holding other factors constant

A sensitivity analysis was conducted in the
event of an increase in production costs of 5% with
all other factors remaining constant. Tables (4) and
(5) show that the benefit (revenue)/cost ratio (B/C)
in the first year of the study at the discount prices of
22% and 25% amounted to about 1.036 and 1.033
for each of them, respectively, which confirms the
feasibility of the project, as the ratio of benefits
(revenues) to costs is greater than the correct one,
which means that every pound invested in the
project achieves a net return estimated at about
0.036 and 0.033 pounds for each of them in order.
The net current cash flow or net present value of the

project (NPV) amounted to about 9012 and 8796
pounds for each of them, respectively. The project's
internal rate of return (IRR) was about 31%, which
means that the rate of return is greater than the
opportunity cost prevailing in society when the
study was conducted, which is the interest rate of

25%. From the above the project is economically

feasible under the intensive production system.

2) Sensitivity analysis of the semi-intensive
production system if production costs increase
by 5%, holding other factors constant

Tables (4) and (5) also show that the benefit

(revenue)/cost ratio (B/C) in the first year of the

study at the discount prices of 22% and 25%

amounted to about 1.036 and 1.033 for each of

them, respectively, which confirms the feasibility of
the project, as the ratio of benefits (revenues) to
costs is greater than the correct one, which means

that every pound invested in the project achieves a

net return estimated at about 0.036 and 0.033

pounds for each of them in order.

Table 4: The present value of revenues and costs at the discount rates of 22% and 25% when costs

increase by 5%.

= Total Total Discount Discount Present Present Present Present
€ g costs in revenues factor factor value of value of value of value of
5 *z pounds in pounds 22% 25% costs at revenue costs at revenue
£ 22% at 22% 25% at 25%
334895.4 345890 0.820 0.800 274504.4 2835164 2679163  276712.0
Intensive  Total in
pounds 2745044 2835164 2679163  276712.0
B/C Ratio 1.036 1.033
334895.4  345587.6  0.820 0.800 2745044  283268.5 2679163  276470.1
Semi- Total in
intensive  pounds 274504.4  283268.5 2679163 276470.1
B/C Ratio 1.036 1.031

Source: Collected and calculated from Table (1); questionnaire form.
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Table 5: The present value of net cash flow at the discount rates of 22% and 25% when costs increase

by 5%.
g Total costs in Total Net Discount Discoun The present The present
s E pounds revenues cash factor tfactor value of net value of net
2% in flow 22% 25% cash flow at  cash flow at
E 5 pounds 22% 25%
334895.4 345890 10994.6 0.820 0.800 9012 8796
Intensive  Total in pounds 9012 8796
Internal rate of
return (IRR) 31%
334895.4 345587.6  10692.2 0.820 0.800 8764 8554
Total in pounds 8764 8554
Semi- Internal rate of
intensive  return (IRR) 30.5%

Source: Collected and calculated from Table (1); questionnaire form.

The net current cash flow or net present value of the
project (NPV) amounted to about 8764 and 8554
pounds for each of them, respectively. The project's
internal rate of return (IRR) was about 30.5%,
which means that the rate of return is greater than
the opportunity cost prevailing in society when the
study was conducted, which is the interest rate of
25%. From the above the project is economically
feasible under the intensive production system.
3)Sensitivity analysis for the intensive production

system in the event of a 5% reduction in

revenues, holding all other factors constant

A sensitivity analysis was performed by
reducing revenues by 5%, holding all other factors
constant. Tables (6) and (7), show that the benefit
(revenue)/cost ratio (B/C) (in the first year of the
project) at the discount rates of 22% and 25%
amounted to about 1.029 and 1.033 for each of
them, respectively, which confirms the feasibility of
the project, as The ratio of revenues to costs is
greater than one, which means that every pound
invested in the project achieves a net return
estimated at 0.029 and 0.033 pounds for each of
them, respectively. The current net cash flows and

the project's net current value (NPV) amounted to

about 7908 and 7718 pounds for each of them,

respectively.

The project's internal rate of return (IRR) was
about 29%, which means that the rate of return is
greater than the opportunity cost prevailing in
society when the study was conducted, which is the
interest rate of 25%. From the above the project is
economically feasible using the intensive production
system.

4) Sensitivity analysis for the semi-intensive
production system in the event of a 5%
reduction in revenues, holding all other
factors constant
Tables (6) and (7), also show that the benefit

(revenue)/cost ratio (B/C) (in the first year of the
project) at the discount rates of 22% and 25%
amounted to about 1.035 and 1.294 for each of
them, respectively, which confirms the feasibility of
the project, as The ratio of revenues to costs is
greater than one, which means that every pound
invested in the project achieves a net return
estimated at 0.035 and 0.294 pounds for each of
them, respectively.

Table 6: The present value of revenues and costs at the discount rates of 22% and 25% when revenues

are reduced by 5%.

Total costs Total Discount Discount Present Present Present Present
E in pounds revenues factor factor value of value of value of value of
‘g E, in pounds 22% 25% costs at revenue costs at revenue
s 2 22% at 22% 25% at 25%
E 173

318948 328596 0.820 0.800 261433 269341 255158 262876

Intensive  Total in 261433 269341 255158 262876

pounds

B/C Ratio 1.029 1.033

318948 328308 0.820 0.800 261433 269105 255158 262647
Semi- Total in
intensive  pounds 261433 269105 255158 262647

B/C Ratio 1.035 1.294

Source: Collected and calculated from Table (1); questionnaire form.
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Table 7: The present value of net cash flow and the internal rate of return at the discount rates of 22%

and 25% when reducing revenue by 5%.

= Total costs in Total Net Discoun Disco The present The present
S
b5 E pounds revenues cash t factor unt value of net value of net
] ‘i in pounds flow 22% factor cash flow at cash flow at
E » 25% 22% 25%
318948 328596 9648 0.820 0.800 7908 7718
Intensive Total in pounds 7908 7718
Internal rate of
return (IRR) 29%
318948 328308 9360 0.820 0.800 7672 7488
Total in pounds 7672 7488
Semi- Internal rate of 0
intensive return (IRR) 30%

Source: Collected and calculated from Table (1); questionnaire form.

The current net cash flows and the project's net
current value (NPV) amounted to about 7672 and
7488 pounds for each of them, respectively.

The project's internal rate of return (IRR) was
about 30%, which means that the rate of return is
greater than the opportunity cost prevailing in
society when the study was conducted, which is the
interest rate of 25%. From the above the project is
economically feasible using the intensive production
system.

CONCLUSION

The benefit/cost ratio (B/C ratio) in the first
year of the project at the discount rates of 22% and
25% was greater than one using both intensive and
semi-intensive ~ production  systems,  which
confirmed the feasibility of rearing Zaraibi goats
under any one of the two systems for meat
production. The results of the financial analysis also
showed that rearing Zaraibi goat under the intensive
production system was more profitable (i.e., higher
NPV and IRR) than this under the semi-intensive
one.
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