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Introduction

Integrated aquaculture is the concurrent production of fish and other agricultural activities,

with the main objective of optimizing the productivity of water, land and the associated
resources (Gomez 2011).The basic principle of integrating aquaculture with agriculture is
to ensure mraximum on-farm resource-use and productivity. Thus the system is
knowledge-intensive, and a holistic approach that integrates numerous component and
technologies within systems management (Jahan et. al. 2013).The rising cost of high
protein fish feed and inorganic fertilizer, as well as the gencral concemn for energy
conservation, have brought about increased interest in the utilization of animal manures in
aquaculture and in the traditional systems which integrate animal husbandry with
aquaculture. Recent experiments have demonstrated that the application of animal manure
in the right proportion can support considerable fish production in polyculture systems, It
is now established that integrated fish cum livestock farming is a good strategy that cafibe
adopted by small scale farmers in developing countries to boost farm yield and retumns.
Similarly, integrated farming is a way of ensuring stability in the production protesses by
spreading the risk of production over several activities. Since livestock and fish production
activities are not usually characterized by co-variant risks, the farmer is able to stabilize
inter temporal flow of daily income. Morcover, integrated farming maintains
environmental friendliness by facilitating productive use and recycling of wastes
(Amarasinghe 1992, Nwanna and Ogundowole, 2013).

Advantages of Integrated Aquaculture and Agriculture
According to FAO (1985), the main advantages of IAA inclide:

Establishment of a man-made ecosystem without any wastes

The manures of livestock and poultry are godd organic fertilizers for fish farming.
About 40-50 kg of organic manures canbe conyerted into one kg of fresh fish. In
an integrated fish farm, the manures of livéStockand poultry and the dregs, lees
and waste/water obtained from starchipraéessing and wine brewing are all used for
fish farming. The pond silt can be used aswfertilizers for terrestrial fodder crops
which can in turn be used to raise Tivestock and poultry or directly for fish farming.
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Thus, it forms a recycling ecosystem, which utilizes various wastes and afterwarily,
an agricultural ecosystemi can be setup without any wastes.

Increasing the food supply for mankind

Short supply of plant and animal protein is a serious problem especially in the
devcloping countries, The competition for the available food between man and
livestock, as\well as domesticated wildlife and fisheries makes the prices high.
Therefore the use of the feedstuffs in fish nutrition increases the-cost of production
by over 65% (Nwanna 2002). Organic manure can be applied in fish ponds as a
supplementary. feed or as a fertilizer to boost natural food organisms in water for
the fish which would reduce the quantity of feed applicable to the pond, thereby
reducing the cost of production. It is apparent that integrated fish farming can lead
to full utilization of the body of water and pond silt, the water surface and the land
for maximum productivity. The products from an integrated fish farm are not only
fish but may include meat, milk, eggs, fruit, vegetables, and so on. Also in unitary
fish farming system, the labour force may not be fully utilized while the integrated
fish farm may offer better utilization of labour and sometimes create more jobs.

Reducing the cost, raising the output and increasing economic benefits

Nowadays, the major problem facing aquaculture development in developed countries is
the high cost of pelleted feeds, resulting from high cost of energy and shortage of protein
feedstuffs. But integrated fish farming system produces feeds and fertilizers for itself,
saves energy and reduces cost of production considerably.

Factors to consider for profitable Integrated Fish Cum Rice and Poultry Production
System

1. Management

The role of management is central to the success of any business enterprise. Management
involves the usc of manpower, materials and money in a judicious way, such that
anticipated profits can be achieved. Farmers who want to practice integrated fish cum rice
and poultry production should be guided by the following questions.

Do you already have suitable ponds or a site suitable for ponds?

Do you have most of the machinery and equipment needed?

Do you have the necessary financial resources?

Is the potential of profit higher in integrated fish cum rice and poultry production
than these of other possible enterprises”

o Will the expected profit compensate adequately for lsbour, management and risk?
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Will investment and operating capital interest rates permit a reasonable profit?

Is mono culture, polyculture or integrated system the most suitable for your

condition?
a  Are you willing to devote daily the time and cffort required?

2. Marketing
Market has key role to play in the management decisions taken on any aspect of integrated
fish cum rice and poultry production. Marketing strategies for farmers practicing
integrated fish production involve the following procedures.

Relevant questions in marketing the outputs are: -
o Do you know any established market for your fish, egg, fowl and rice?

Will your products be available at the planned sales time?

Are there suitable arrangements for harvesting the products?

Can there be off-season harvests?

Do you have any alternative marketing strategy to fall back on in case there is a

problem with the current arrangement?

o Since integrated fish farming system involves the reuse of recycled waste, will the
final products be acceptable by the immediate social environment?

» If the products may not be acceptable by the immediate environment, can you
make alternative arrangements for marketing of the farm products.

3 Physical Conditions
Good physical conditions are necessary for the success of integrated {ish farming system.
For instance, good topography, soil structure, regular and unpolluted water supply, climate
and sccurity issues are germane to profitable enterprise.
Consider these questions in meeting adequate physical conditions.

» [s the topography of the area suitable for pond construction?

o Will the soil retain water?

o Will the soil support rice cultivation?

o Are there cnough water supplies to replace any waterloss?

o Is the pond area liable to flooding?

e Are the channels adequate for proper water dedinage?

e Can wild fish be prevented from entering the pond?

e Is the pond bottom stump-fiee to prevent diffieultics in harvesting?

o s the pond close to your residence for prompt:management and monitoring?

e Is the climate suitable for poultry and rice production?

n

4. Production
_Indlspensable factors. of production in economics are: land, labour and capital, In
integrated fish cum rice and poultry production, the source of ﬁngerlings/chicks/sc'cds

adgq_uiacy of feed inputs and drugs, availability of technical support and feed storage
facilities are also important production factors.

Farmers should take the following questions into consideration for enhanced production:
e Aregood quality feeds readily available at competitive prices?
Do you have reliable supply of drugs and other vaccines?

Is the source of your fingerlings/chicks/seeds regular and reliable?
Do you have dependable labour?

Is your feed storage facility in good order?
Do you have collaboration with extension agent/fishery officers in your arca?

RECORD KEEPING

Farm records keeping refers to the documentation of events, activities, transactions, or
news that occur on the farm. Farm record keeping is a key to the success of every farming
business. It provides the farmer with a tool to help in farm planning, farm management

decision making, and projection of future profitability of the enterprise, with the aim of
maximizing farm profit.

Importance of Farm Records

i Faxming is a business and record can be helpful in planning improvements for
that business and making proper management decisions.

ii. Farm managers need a complete and accurate farm records system in order to

make informed management decisions that will help maintain or improve farm
business profitability.

iii. Farm managers can use records to determine what the efficiencies and the
inefficiencies are, measure progress of the business and plan for the future.

iv. Farm managers can also use records to compare the productivity of major £
mputs, such as land, labour, and capital, with that of alternative production
activities and thus improve the efficiency of farm operation.
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v. Records help the farmer to establish a number of facts or efficiency standard
which form the basic tools of diagnosis and planning,.

vi. Records can provide the farmer with information on production situation in the
farm.

vii. A good record provides an effective mechanism for monitoring and evaluating
the farm.

viii. Records provide information for appraisal which may show the strength or
weakness of management pattern the farmer adopted on the farm.

ix. Records give data that may be used to formulate plans and provide estimates.
x. Records could be used for meeting some legal/contractual arrangements.
xi. Records add credibility to the claim of many business organisations.

xii. Records may be used to create the spirit of compe(i(iorf among
farmers/workers; it could also form the true basis for giving incentives to
workers.

xiii. Keeping records can help the farmer improve his efficiency to meet the st
goals.

xiv. Good farm records help you see what works, what doesn't, and how to make
changes to move the business forward.

xv. If you keep a detailed farm record about the specifics of your farm op.exa!ion -
the animals and crops, not just the finances - you'fe getting a full pxcture' of
how your farm is functioning. For example sometimes you may bc. succe:edmg
at generating positive income on your farmy but yod'r€ struggling with an
aspect of animal care that requires adjustment./Ot, you may find th.:zt your
profits are suffering, and the root cause’is that you are simply charging too
little. You won't be able to trace that foot giuse unless you record how much
feed you're buying and how many chickens that translates into.

xvi. Many grants and loans for small farmers require financial records on how
much is earned, and the expensesiincurred by the farmer among other things,

Fa"!‘ -records will certainly help the farmer to prepare accurate and st
feasibility report to get loans from barks.

Types of Farm Records

There are different types of farm records classified b

i : y the periodicity of data cntering,
types of variable or subject matter the records contain, Although, there are conventional

farm records, the format or types of farm records employed must be at the convenience of
the farmer. The followirig are some examples of farm records. .
Seasonal records: These arc yearly data to show production and marketing trends over
the period. Such tecords enable a farmer to effectively assess farm performance and
project future production trends for possible expansion.

Daily farm records: These are records of important events and activities that take place
on the farm every day. These records serve for future planning of the farm activities.
Example'of a daily farm record is shown in Tables 1 and 2.

Table 1: Daily Farm Record

Date Activity

| 1% October 2011 200 broilers were sold
[ 25™ October 2011 Rice plots were weeded
| 17 November 2011 Fish pond was stocked

Records of farm implements and equipment: as in the cxample shown in Table 2 below

Table 2: Daily record of Farm Implements and Equipment
Date of purchase | Type of Equipment | Quantity | Price Description/ remarks
3 October 2011 | Cutlasses 5 N2500 | Brand new (or fairly used)

Record of agricultural inputs: These show typ
fingerlings, feeds, seeds, fertilizers etc. The fa
and amount left for each month.

es and amounts of farm inputs such as
rmer records amount purchased, amount used

Records of livestock and livestock products: Each type of livestock needs different records.
Eggs records are good examples of livestock products records in this case.

Records of animal feeds: These records show the types and quantity of feeds used and the
amount of feed remaining in the store. An example of animal feed record is shown in Table 3. ¢
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Table 3: Animal Feeds Record
Date | Typeof | Quantity
Feed In store

Balance
In store

Quantity | Unit | Total | Quantity
Bought Price | Cost | Used

Production records: These records document everything that is produced on the farm. They
are mostly prepared on wecekly basis which add up to monthly and annual records. Ihese
records monitor the value of the farm produce and measure progress in production and vnable
individual farmers to access farm credits. An example of production record is prescited ir
Table 4.

Table 4: Production Record

Date Type of Produce Quantity | Value ( Naira)
5™ September 2012 Eggs 10 crates | 2500
[ 3" November 2012 Chicken/birds 20 15,000

10" December 2012 Rice 100 kg 20,000

7)  Records of farm use: These records show the dates for land preparation, po
construction, poultry pen construction/preparation, planting of differcnt plots, stocking o
ponds, sales or utilization of produce and rotation programs. They also include difficulti
encountercd on the farm during pond construction/preparation, land preparatiog
inoculation and challenges such as disease and pest outbreaks.

§) Labour records

Integrated fish, rice and poultry production involves so many activitie§ such as“pond
fertilization, stocking, fecding, pond maintenance, weeding of rice plots and pond
surroundings, cleaning of poultry cages, harvesting and marketing. Theseactivities require
labour. In that case it is very important to keep a separate recorddfor labour."The kind of
labour should always be specified in terms of adult, children, maletor female. All wage
payments should be recorded too. One other important variable,is farmer’s family labour
which must be adequately quantified and recorded. Asi” example of labour record is
presented in Table 5.

Table 5: Labour Records

Date

"

Economic Typeof Durati
101 tion Vage Rate | Toml |
Activity Labour (Day, Hour) (p“c,rargnzs-i:ll:y Folil(l:i‘:\(lmm
Pond Preparation | Adult Male 3 Man-d N
] ( ays | 150
Feedmg Adult Female | 4 hours & 150%80 e
Harvest Male Children | S hours 120.00 283‘38
Total 5700.00
9) Fixed Asset Record

A list of fixed assets with their initial curre i
lisi 1X : initial, nt cost and estimated yea ic life i
;eedeq,@r c_alculatmg. dcprpcnanon. The easiest and commone:’t ;sc:'f;:c:‘l} o";lc :lft_l >
epreciation is the straight-line method. In this case, the salvage value is ded::ztz:; ?’:cl)ng
m

thecost of the asset and then the result is divi
0 vided b icli
asset. This method is exemplified in Table 6. Vikie Sxpestod econcusi e ot the

__Table 6: Fixed Asset and Calculation of Depreciation

Item Yearof | Cost Salvage | D i i
cpreciable iati
purchase ™) value | Balance (N) Ecs::::)ax::g Ripsiiin
l (N) Life (yrs)
P . 2 3 4=2-3 5 6=4/5
5 2006 20000 [ 1500 | 18500 I 1850
ater Pump 2007 1100 500 600 5
Poultry house 2006 150000 | 25,000 | 125,000 10 : 3(5)00

10) Accounting/financial records (where income and costs or expenditures are recorded)

11) Market records (for current prices of commodity items like rice fish, poultry

cges ele
12) Inventory records )
13) Sales records (which product was sold, to whom and for how much)

14) Woikers records: Salaries and other payments

15) Vehicle records: petrol, oil used and any repairs
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Consideration of Cost Components

Cost items are made of the fixed and variable costs. The fixed cost is the cost that must be
paid even if production changes and they include items such as salaries of staff, interest
payment on loans, depreciation on assets, taxes and rents on land. The items of variable
cost include payments for causal labour, feeds, fingerlings, fuel and other consumables.

In an integrated fish, rice and poultry production system, the fixed and variable cost items
are listed as follows.

A) Fixed cost items:

e Land (purchase or rents)

e Pumps/tanks and accessories and other farm equipment

Farm structure (buildings, pond structure, poultry house, etc)
Brood stock acquisition

Staff salaries.

Interest payment on loans,

Depreciation on assets.

Purchase of rice seeds

Acquisition of birds

B) Variable cost items.

e Teed and Medication
Fertilizers/manure/lime.
Casual labour/maintenance wages.
Transportation maintenance (fuel)
Consultancy cost where necessary.
All consumables.

Depreciation

Depreciation is the loss in value of fixed assets over times/If an asset is expected to
produce a benefit in future, some of the costs must bedeferred rather than treated as a
current expense. The business then records deprecidtion xpense in its financial reporting
as the current period's allocation of such costsr This'is usually done in 2 rational and
systematic manner. Generally this involves four criteria:

o Cost of the asset,
« Expected salvage value, also kfiown as residual value of the asset,
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» Estimated useful life span of the asset, and
* A method of apportioning the cost over such life span.

Methods of depreciation

There are several methods for caleulating depreciation, Gene iti i

passage of time or the level of activity (or ufe) of the 'asset. 'Irilll]ey;nl;tl A
line de.prf:ciation method, declining balance depreciation method, sum -of- years- digits
dEprec!atfon method, annuity depreciation, unit of time depreciation, unit of productgi(lm
dcprcmat_xon, group. depreciation method and composite depreciation method. However
only straight line, déclining balance and sum-of years-digits depreciation meth.ods will bé

treated in”this, manual. These three depreciation
: . methods are more releva
busines§ management. i S

hods include straight

Straight-line depreciation

Straight-line depreciation is the simplest and! most often used method. In this method. the
company t}stimates the salvage value (scragvalue) of the asset at the end of the p(.:riod
dm:mg which it will be used to generate rcx}cnues (useful life). (The salvage value is an
estimate of the value of the asset at the time it will be sold or disposed of; it may be zero
or even ncgativc. Salvage value is also known as scrap value or residual value.) 'i]le
company will then charge the same amount to depreciation each year over that period
until the value shown for the asset has reduced from the original cost to the salvage value. '

Straight-line method:

Cost of Fixed Asset—Restdual Valus

Annual Depreciation Expense =
Usoful lif e of Asset (yuwars)

For example, if a poultry house that depreciates over 5 years is built at a cost of 8170,000
and will have a salvage value of N20,000, then this poultry house will deprccia'tc a;
N30,000 per year, ie. (170,000-20,000)/5 = 30000. An example of the straight-line
method of calculating depreciation is shown in Table 7. Book value at the beginning of the
ﬁr.st_year of depreciation is the original cost of the asset. At any time, book value equals
orlgma.l cost minus accumulated depreciation. Book value = original cost — accumulated
depreciation. Book value at the end of year becomes book value at the beginning of the
next year. The asset is depreciated until the book value equals scrap value.



Table 7: Straight Line Method of Depreciation

Depreciation Accumulated depreciation Book value

expense at year-end at year-end
(original cost) ¥170,000
N30,000 N30,000 N140,000
N30,000 N60,000 N110,000
N30,000 N90,000 N80,000
N30,000 N120,000 N50,000
N30,000 N150,000 (scrap value) N20,000

Declining Balance Method

When using the double-declining-balance method, the salyage value is not considered in
determining the annual depreciation, but the book value of the asset being depreciated is
never brought below its salvage value, regardless of the method used. Depreciation ceases
when either the salvage value or the end of the asset's useful life is reached. Suppose a
business has an asset with N10000 original cost, N1000 salvage value, and 5 years of
uscful life. First, the straight-line depreciation rate would be 1/5, i.e. 20% per year. Under
the double-declining-balance method, double that rate, i.e. 40% depreciation rate would be
used. This method is illustrated in Table 8.

Table 8: Declining Balance Method of Depreciation

Depreciation Depreciation | Accumulated Book value at
rate expense depreciation end of year
original cost 10,000.00
40% 4000.00 4000.00 6000.00
40% 2400.00 6400.00 3600.00
40% 1440.00 7840.00 2160.00
40% 864.00 8700.40 1296.00
1296.00 - 1000.00 296.00 9000.00 scrap value 1000.00

Since double-declining-balance depreciation dais not always depreciate an asset fully by
its end of life, some methods also computé a straight-line depreciation cach ycar, and
apply the greater of the two. This has thie effect of converting from declining-balance
depreciation to straight-line depreciation ‘af a msidpoint in the asset's life. With the
declining balance method, one can find the depréciation rate that would allow exactly for
full depreciation by the end of the period, using the formula:

/8

Depreciation rate; 1 — ¥ [Lestduat vdtua, ; : .
o e costof fited asset where N is the estimated life of the asset (for

example, in years).

Sum-of-years-digits method

Sum-of-years-digits is a depreciation method that results in a more acc i

- elerated write-off
than the straight line method, and typically also more accelerated than the declining
balance method, Underthis method the annual depreciation is determined by multiplying
the depreciable.cost bya schedule of fractions.

Depreeiable cost = original cost — salvage value

Book value= original cost — accumulated depreciation

Example: If an asset has original cost of N100,000, a useful life span of 5 years and a
salvage value of N10000, its depreciation schedule can be computed as follows:

?Y:LSdfgml‘:ilne years' digits. Since the asset has useful life of § years, the years' digits are:
» k] » 'y an l -

Next, calculate the sum of the digits: 5+4+3+2+1=15

The sum of the digits can also be determined by using the formula (n*+n)/2 where n is
equal to the useful life of the asset in years. The example would amount to (5%+5)/2=15

Depreciation rates are as follows:

5/15 for the 1st year, 4/15 for the 2nd year, 3/15 for the 3rd year, 2/15 for the 4th year, and
1715 for the Sth year. This is further illustrated in Table 9.



79

Table 9: Sum of Years Digit Method of Depreciation

Total Depreciation Depreciation Accumulated Book value at
depreciable rate expense depreciation end of year
cost )
N100000 (original
cost)
90000 5/15 30000 (920000 x 30000 N70000
5/15)
90000 4/15 24000 (90000 x 54000 N46000
4/15)
90000 3/15 | 18000 (90000 x 72000 N28000
3/15)
90000 2/15 12000 (90000 x 84000 N16000
2/15)
90000 115 6000 (90000 x 90000 10000 (scrap value)
1/15)

Cash Flow

In accounting, cash flow is the difference in amount of cash available at the beginningof.a
period (opening balance) and the amount at the end of that period (closing balanée). It is
called positive if the closing balance is higher than the opening balance, otherwise called
negative. Cash flow is increased by (1) selling more goods or services, (2) selling an #ssef,
(3) reducing costs, (4) increasing the selling price, (5) collecting faster, (6) paying slower,
(7) bringing in more equity, or (8) taking a loan. The level of cash flow ifot-necessarily a
good measure of performance, and vice versa. High levels of cash flow do not necessarily
mean high or even any profit; while high levels of profit do not automatically translate
into high or even positive cash flow. The cash flow statement Grganizesiand reports the
cash generated and used in operating, investing, financing activities as well as
supplemental information.

Importance of Cash Flow
. Determination of a project's rate of return or valu¢.

The time cash flows into and out of projects ar¢ used as inputs in financial modecls such as
internal rate of return and net present value.

2.
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Determination of problems with a business's liquidity.

Being profitable does not necessarily mean being liquid. A company can fail because of a
shortage of cash even while profitable.

Cash ﬂow.can be uscd to evaluate the 'quality’ of income generated by accrual accounting.
When net income is composed of Jarge non-cash items it is considered low quality.

Cash flow can be usefi to.evaluate the risks within a financial product, e.g., matching cash
requirements, evaluating default risk and re-investment requircments,

. The cash from operating activities is compared to the company's net income. If the cash

fx-om operaﬁng- dctivities is consistently greater than the net income, the company's net
[COME Or carmings are said to be of a "high quality”. If the cash from operating activities

is less ﬂ;;m nef income, a red flag is raised as to why the reported net income is not turning
into cash.

- | Some investors believe that "cash is king". The cash flow statement identifies the cash that

1s flowing in and out of the company. If a company is consistently generating more cash

than it is using, the company will be able to increase its dividend, buy back some of its
stock, reduce debt, or acquire another company.

Farm Business Analysis

Costs and Returns in Integrated Livestock Cum Fish Farming Systems

Sincc' proﬁtz;lbility of a particular enterprise depends on various costs and returns
?SSOClath v.mh 1L, 1t is necessary to identify the various cost and returns associated with
integrated livestock-fish farming systems in order to find out the various forces that

influence them and to subsequently find out means of increasing the profitability of the
system.

The profit function of an integrated livestock-fish system can be written, in a very general
form, as follows:

n=(P.Y; +P..Y;) - (CrFHC)mvninin (1)

(m = profits; Py & P, = unit pricc of animal and fish produced, respectively; Y; & Y, are

animal and fish output, respectively; while C; & C, are cost of production of the animal
and fish.
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The levels of Y, and Y in equation (1) depend on various biological and technical factors
such as stocking rate, growth rate, nutrition, management and technological developments.
Py, P3, C and C; are economic variables, whose magnitudes depend on various economic
factors. If the object of farming is profit maximization, then obviously one has to
maximize the difference between the revenues (P.Y) + P2.Y3) and costs (C; + Cy).

Cost of Production

A breakdown of all expected cost items in the production of animal and fish in an
integrated livestock-fish farming system is given in Table 10.

Fixed costs:

Fixed costs in the animal rearing component of a livestock-fish integrated system consist
of those costs incurred from the construction of animal houses and purchase of equipment,
and is usually higher than the variable cost items. This cost becomes much higher if the
animal enterprise in the system is either rearing of cattle (under zero grazing) or pig
keeping, which require strong sheds. However, this cost is lower if the animal enterprise is
poultry and if low-cost locally available building material arc used.

Table 10: Cost of Production of an Integrated Livestock-Fish Farming System

Cost of Production
Animals (Poultry) Fish Rice
Investment Costs |- Poultry pen - Pond Construction |Rice bed
(Capital Items) |- Young chicks - Fish Seed
Rice Sceds

- Equipment - Fishing gear
Variable Costs - Medical care/Drug  |Medical care/Drug

- Feed - Labour Labour

- Labour

Farm Budgeting for Integrated Aquaculfure
Farm budgeting is a process of estimating ¢osts, fetums and net profit of a farm or a
particular enterprise. Budgeting is the technique and process for developing and analyzing

82

alternatives for decision making. It is.2 management tool that can provide information to
answer a multitude of questions if used properly. Budgeting is a key to any successful
business and allows farmers togain control over all spending decisions. Covering inputs
into products, allocating resources to alternative products, and choosing combinations of
different products are choices whose consequences can be analyzed efficiently through the
use of the budgeting tool. With budgets, management can begin to answer such questions as:

= How can the available résources be put to best use? , )
« What enterprises (crops and/or livestock) can be produced and which will contribute
most to réfurns to investment?
= How much of the controlled land should be devoted to each enterprise?
« What equipment and machinery will be needed for optimal production?
« What production practices should give maximum yield?
» How much labour (both family and hired) will be needed on the farm?
+ What are the capital requirements?

Advantages of Farm Budgeting
Farm budgeting has the following advantages.

1. Itevaluates the old plan and new plans and guides on the adoption of a better one.

2. Itmakes the farmer conscious of the waste (leakage) in the farm business.

3. It gives comparative study of receipts, expenses and net earnings on different
farms in the same locality and in different localities for formulating national
agricultural policies.

4. It guides and encourages the most efficient and economical use of resources.

5. Itserves as valuable basis for improvements in farm management practices.

6. It helps in planning for the useful life of assets.

7. Itis an excellent device for organizing the farm resources.

8. [Itis useful in loan application process.

9. It facilitates experimentation before action.

10. Itidentifies cost and income items that might otherwise be overlooked.

Types of Budgets

There are three basic types of budgets that can be used in the farm business management
processes. They include (1) Whole-farm budget, (2) Enterprise budget and (3) Partial
budget. Each type of budget provides different information to the manager for use in the
decision-making process. The common thread in each type is that, if properly defined and
used, the budget format permits the manager to use economic logic to answer questions of

__
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what, how much, and when resources should be used to achieve the goals and objectives
as established by the farmer.

The whole-farm/complete or total budget is a classified and detailed summary of the major
physical and financial features of the entire farm business. Whole-farm budgets identify
ll?e component parts of the total farm business and determine the relationships among the
different parts, both individually and collectively. Complete/total or whole farm budgeting
refers to preparing budget for the entire farm. Complete budgeting considers all the crops

li\'t_astock. methods of production and aspects of marketing in consolidated form ami
estimates costs and returns for the farm as a whole. A whole-farm budget includes all the
f:nterprises to be carried out on the farm, and projects total income and expenses instead of
ncome and expenses per unit (enterprise budget) or the net changes in income and
expenses as a result of a certain management change (partial budget). Therefore, complete
budgeting can be specifically defined as “An estimation of the probable income and
expenditure for the farm as a single unit. A complete budget is required for preparing new
farm or when drastic changes are suggested in the plan of the existing pattern on an
established farm”. Complete budgeting can be prepared for short run (annual budget) and
for long run.

Table 11: Comparative Attributes of Whole Farm and Partial Budgeting

| /N | Complete Budgeting S/N | Partial Budgeting

1 The whole farm is considered as one | 1 It is adopted when a minor aspect of

|| unit farm organization is touched.

2 All the aspects like crops, livestock, |2 | It is practiced within the existing
machinery and other assets are resources structure of the farm.
considered

3 Both fixed and variable costs are |3 Only variable costs are considered.
calculated for working out costs and
returns.

4 Net income is estimated by deleting | 4 Net income'is estimated by deleting
fixed costs and costs of variable inputs only cost of vatiable inputs from the
from the value of the product value of the product.

5 It requires more efforts and time for | S It requires relatively less efforts and
preparation. time for preparation.

Whole-Farm Budgeting Process

The following guide lines may be followed(in deVeloping a whole-farm budget.
1) List the goals and objectives of the farm.
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2) Carry out inventory of the resources available for use in production.
3) Determine physical production data that will be used in the input/output process.
4) Identify reliable input and output prices.
5) Calculate the expected variable:and fixed costs and all returns.
For clarity, an example of a whole farm budget is presented in Table 12.

Table 12: A Whole-Farm Budget for Integrated Fish- Rice- Poultry Production

Income Amount
(Naira)
1| Poultry 333,960
2 | Figh production 523000
3 | Rice 24300
4 | Total income (£1...3) 881,260
Variable input Costs (M)
5 | Labour 40000
6 | Rice seeds/rice processing 4500
7 | Feed and medication 294540
8 | 60 Layers birds purchase at [11000 each and transportation | 63,000
9 | Fish fingerlings/juveniles 86000
10 | Miscellancous 24402
11 | Total variable input cost (25...10) 512442
12 | Income above variable input cost (4-11) 368818
Fixed costs
13 | Land rent 30,000
14 | Farm implements/tools and accessories (cutlass, shovel, 2550
brush, gallon, etc.
15 | Machinery depreciation (battery cage and pumping 13083
machine)
16 | Building depreciation (poultry house/pond/pond reservoir) 12466
17 | Total fixed costs (£13...16) 58099
18 | Total input cost (11+ 17) 570541
19 | Profit (4-18) 310719

Source: Raw Data obtained from the University of Ibadan- CORAF Adaptive Rescarch on
Sustainable Integrated Pond Based Aquaculture with Rice and Poultry Production:
Economic, Social and Environmental Assessment (2013)
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Partial Budgeting

Bus'mess owners often muke decisions about changes they are either contemplati

making or that have to be made. Many of the decisions are incremental, such as pdd!ng
land_, expanding or reducing an enterprise or changing how an enterprise ;s ma e?‘l. 'I]':g
partial budget is a uscful tool for farm managers when these situations arise. n'?'g icall .
they are used for analyzing the impacts of “small” changes in the bushl:ssypll’arti:l"
budgclu}g is a procedure where receipts and expenses which increase/decreas . ith

change in organization or procedures are listed in a systematic order. It is cos that
allow, the total farm budget to be fine-tuned. ' */prpsess it

It focuses on the analysis of a defined change to see if it improv

The beauty of partial budgets is that you only consider the asgzlsezfut;fetgtlei:i:snﬂ?uf g‘?lti
be affected by the proposed change. A partial budget only includes resources that a'l;‘vll)

changed. It does not consider the resources in the business that are left unch od‘iv lOnlc
fhc change under consideration is evaluated for its ability to increase or dccr:::sg i 4
in tllc‘fa'rm business. The partial budget is useful in analyzing the effects of a cha:: mctsr’;“e
an existing plan. This budget only considers revenue and expense items that willgeh #
with a dcﬁ.ned change in the plan. A partial budget helps farm owners/managers x ;mgc
the financial effect of incremental changes. It is a tool that aims at qua[:\lif o llatg
comparing the effects of a proposed technology or decision on agricultural prodf:tigonar:o
;l;;s:t ?f other a]tcr;/a;ive technologies/approaches. Results from partial budget afalysis

arm managers/farmers in identifyi i i
- t‘mhnob:)gymbacgmg devc;(:)r: cl(;l identifying weaknesses (high cost and/or low income) of

Partial budget analysis shows the level of ili
profitability of and helps to decid
adopt a new technology or not. A partial budget shows the effc&l:)t of clf::xgi(‘:)h‘i:;hgr:g
0p¢;mtlons. For example, (:anncrs know that fertilizer application will likely increase maize
31,::; :l‘ ami1 t}::s the grossfmcome. The use of fertilizer also results' in additional costs. To
e w e t g - - » .
alie cr to use fertilizer for maize production or not Tequires a partial budget

A partial budget could be prepared to ascertain the followings.

* substituting one enterprise for another without an; i i
y charige in th
area, for example, substituting 1 ha of sogbean for.1 ha gf maiz: et
e changing to different levels of a single'techniolo; imati
: 2y, for example, estimating th
effect on net benefit of changing from one level of N-fertili S
another in maize production SRR
e changing to different technologies, for example, changing fi i
herbicide use for weed contfol RGO LS
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Partial Budgeting Principles
Partial budgets are based on the principle that small business changes in the organization
of the farm will have one or mote of the following effects:

Positive Economic Effects
» The change will eliminate or rediice some costs.
« The change will inérease retums. .

Negative Economic Effects
» The change will cause some additional costs.
» The change will.eliminate or reduce some returns.

The net change between positive and negative economic effects is an estimate of the net
effect of making the proposed change in the total farm budget. A positive net change
indicates'a potential increase in income and a negative net change indicates a potential
reduction.in income due to the proposed change.

Partial Budget Components

A partial budget consists of two columns, a subtotal for each column and a grand total.
The left hand column has the items that increase income while the right hand column
notes those that reduce income for a farm business. The budget can be divided into four
parts.

Added Income

This area is usually an estimate of the cost if a new enterprise is to be added. Use realistic
yields, product quality and prices. Over estimation may lead to incorrect decisions and
possibly reduced financial performance when the change is meant to improve it. When
deciding on a projected price, use average prices from the markets where production is
most likely to be sold. Also use average quality unless the change under consideration is
meant to improve crop or livestock quality. Income increases may come from expansion
of an enterprise. .

If the expansion is minor, current production quantities, quality and average prices are
reasonable approximations to use. But if the expansion is large, during the -early

V production periods lower, yields and quality may result due to start-up difficulties. Keep
this in mind when estimating changes in income.

Added Costs .
This is the first section of Column 2. List all increased expenses due to the change being
considered. Most of these will be costs of production for the new enterprise. This list may
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also include non-cash costs such as labor and depreciation. For example, it might be
appropriate to include unpaid labor to be certain that the operator is equitably paid for
his/her labor and management input. A depreciation charge, if included, will help analyze
whether there is a return on the investment that the operator makes.

¢

Reduced Costs
Obvious items for inclusion in the section would be crop or livestock expenses no longer
incurred. These costs could be reductions or total elimination of certain expenses.
Examples include seed, custom work, repairs, veterinary expense, interest expense and
paid labor. Inclusion of non-cash costs such as unpaid labour and depreciation would
provide a full economic analysis instead of just changes in cash costs.

Reduced Income

Items to include here might be reductions in product sales or yields due to reduced
planting or harvest timeliness. When ownership of equipment is shared, some farming
operations may not be completed in as timely a manner as desired in some years. This can
reduce quality and yields that reduce farm income. Accurately estimating this factor can
be difficult, however.

Partial Budget Summary

A summation of the above four partial budget components is the last step in gartial
budgeting. Total each of the two factors in column I and write this result on the columfi 1
subtotal line. Repeat the process for column 2. Then take column/1 (added
income/reduced cost) and subtract column 2 (increased costs/reduced income) to arrive at
a projected net return from adoption of the change under consideration. A, negative
number indicates the change the as considered will reduce whole farm income. A positive
number indicates that the change will be profitable.

Enterprise budgeting:

An enterprise budget is a statement of what generally is expected from a set of particular
production practices when producing a specified améunt of product. It consists of a
statement of revenues from and the expenses incurredvint the production of a particular
product. An enterprise budget documents varigble)and, fiked costs. It is useful in
calculating profitability and break-even values. An enferprise budget provides a format for
the manager to use in classifying information §0 that the economics of alternative
enterprises and alternative production systeimns cah be consistently analyzed.

An enterprise budget is a list of all revenues (éceipts), variable costs (operating costs),
and fixed costs (pwnership costs) for.a specific part (enterprise) of your business. It
shows the profitability of that patticular enterprise. Enterprise budgets are extremely
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useful for planning purposes. An enterprise budget lists all income and costs of a specific
enterprise to provide an estimaté of its'profits. Each enterprise budget is developed on a
single common unit, such as hectar€s for crops or head for livestock. An enterprise budget
allows comparison of profits or profitability among different enterprises on the same farm.
Enterprise budgets, like whole-farm budgets, are in three parts: income, costs, and profit.
However enterprise budgetis différent from a whole-farm budget in the following ways:

e The number of enterprises considered (only one in an enterprise budget; in a

whole-farm budget, all enterprises in the farm are included) b4
e The size of enterprises (a single unit for an enterprise budget, the entire farm for a
whalesfarm budget

The purpose of enterprise budget includes:

=, 1o estimate projected costs, revenue, and net returns for a single enterprise in order
to assess feasibility or profitability of current or potential enterprises. For example
how much will I make on fish and rice?

e To serve as acomperative tool for testing new ideas and identify best ones. For
example, how profitable would poultry be? How do Tilapia compare (o Clarias?

e To estimate nceds for inputs, facilities and storage, and marketing. For example for
the crops aspect of integrated fish farming, such questions as how much seed or
chemicals do I need? Do [ need new/bigger facility? How much grain storage and
marketing do 1 nced?

Investment Analysis

For a sound decision to be made a good analysis of records and data on the farm is
necessary. Let us consider some of the various profitability measures, which can guide a
farmer in adopting a particular technology.

Payback Method:

Payback period refers to the period of time required for the return on an investment to
"repay" the sum of the original investment. For example, a N100,000 investment which
returned N50,000 per year would have a two year payback period. The time value of
mongey is not taken into account. Payback period intuitively measures how long something
takes to "pay for itself." All things being equal, shorter payback periods are preferable to
longer payback periods. The formula used to calculate payback period of a project depends on
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whether the cash flow per period from the project is even or uneven. In the case of even, the
formula is:

_n
PBP =4

Where:

PBP = Payback Period

11 = Initial Investment

CI = Cash Inflow per Period

When cash inflows are uneven, we need to calculate the cumulative net cash flow for each
period and then use the following formula for payback period:

B
Payback period = A + z

In the above formula,

A is the last period with a negative cumulative cash flow;

B is the absolute valuc of cumulative cash flow at the end of the period A;
C is the total cash flow during the period after A

Both of the above situations are applied in the following examples.

Decision Rule
Accept the project only if the payback period is LESS than the target payback period.

Examples
\

Example 1: Even Cash Flows

Company C is planning to undertake a project reghiring initial investment of N105,000.
The project is expected to generate N25,000 per year for7uyears. Calculate the payback
period of the project.

Solution
Payback Period = Initial Investment Annual Cash Flow =¥N105000 = N25000 = 4.2

years
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Example 2: Uneven Cash Flows

Company C is plannin j
om i g to undertake anothier project requiring initial in
million and is expected to generate 31 million in Year 1, ng million l‘;e;t::crnzt ol\t;?(si

year 3 l ll on -
y y
“ulhon in yea N 9 nm l on in Year 4 aﬂd NZ 2 lﬂl"lo" mn i ear 5. Ca]culate the

Solution

| (cash flows in million N)'| Cumulative
Year | Cash Flow Cash Flow

(5) (5)
1 @

13 (2.7)

1.6 (1.1)
1.9 0.8

iAW N -

22 1.4

Payback Period

=3+ (I-NLIM| = N 1.9M)
=3+ MNLIM + N1.9M)
=3 +0.58

~3.58 years

Advantages of payback period are:

1. Payback period is very simple to calculate. It is a simple cash flow

understood by farmers

;t can 'bc a measure of risk fnhercnl in a project. Since cash flows that occur later in

a_project’s life are cpnsndercd more uncertain, payback period provides an

gwdlcanon of how certain the project cash inflows are.

- For companies facing liquidity problems, it provides i " proj
[hat. ol ot e e , it p a good ranking ol projects

Pro.chcfs nec_admg s'mall capital 'outlays that payback early in their expected life are

casily lden.uﬁcd without spending much time on more complex studics.

’lIEl:{clps to isolate poor projects that have a long payback time

. nl: ::f:::;l c::lgs [ltnt: suuauon.whe;e a risky project needing quick recovery of

' ed. us saves time by automatically accepting sjecti
el oy y y accepting or rejecting many

casily
2:

o v
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Disadvantages of payback period are:

1. Payback period does not take into account the time value of money which is a.
serious drawback since it can lead to wrong decisions. A variation of payback
method that attempts to remove this drawback is called discounted payback period
method.

2. It does not take into account, the cash flows that occur after the payback period.

Rate of Return (ROR) or Return on Investment (ROT)

Rate of Return (ROR), also known as Return on Investment (ROI), Rate of Profit
(ROP) or sometimes just return, is the ratio of money gained or lost (whether realized or
unrealized) on an investment relative to the amount of money invested. The amount of
money gained or lost may be referred to as interest, profit/loss, gain/loss, or net
income/loss. The money invested may be referred to as the asset, capital, principal, or the
cost basis of the investment. ROI is usually expressed as a percentage.

Return on investment (ROJ) is the concept of an investment of some resources yielding
a benefit to the investor. A high ROI means the investment gains compare favorably to
investment cost. As a performance measure, ROI is used to evaluate the efficiency of an
investment or to compare the efficiency of a number of different investments. In purcly
economic terms, it is one way of considering profits in relation to capital investeds

In business, the purpose of the "return on investment" (ROI) metric is to measure, per period, rates
of return on money invested in an economic entity in order to decide whether or not toundértake
an investment. ROI and related metrics provide a snapshot of profitability, adjusted for the size of
the invested assets tied up in the enterprise. ROI is often compared to expected (or required) rates
of return on money invested. To calculate ROI for a single-period review, divide the return (net
profit) by the resources that were committed or invested. Hence:

Return on investment (%) = (Net profit / Investment) % 100

Or
ROI=

TR-TC
e 100

Where, TR = Total Revenue, TC = Total Cost
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Net Present Value

This is sometimes called excess/résent value. It is the present value of future net cash in-
flow minus the initial capital cost. That is, the present value of the surplus profits
expected after repayment of principalénd interest. This is based on the understanding that
a Naira today is more than a Naira tomorrow. Consider the three options with an initial
capital outlay of N2,900,00, and the streams of incomes as shown in columns 2,4 and 6 in
Table 8. If the streams of pfofit are capitalized i.e. exchanging the steams of future
receipts for a single;discounted value, we can then compare the projects more easily.

Given some time, preference rate, each year’s net cash flow can be reduced to a present
value by @uitiplying it by 1/(1+1)" Where r=Interest Rate and n is the year considered.
This process i§ known as discounting. This may be difficult to calculate using the above
formtulas Luckily there are tables which gives the value of 1/(141)" for a wide range of
values of rand n. The figure obtained is known as the discount factor. The present values
of allthe annual net cash flows can then be summed up to give the Total Present Value. If

the initial investment is subtracted from the total present value, the result is called the Net
Present Value (NPV).

For example, assuming that the three aquaculture projects with initial capital outlay of
N2,900.00 gave different returns (profit for different years as outlined in Table 13,) the
Net Cash flows have to be brought to their present values (discounted). These values can
then be compared and a choice made depending on how favourable the venture to be
chosen is. This has been done and presented in Table 13.

Table 13: Net present Value (NPV) of three aquaculture system

Year Discount | Project 1 Tilapia Project II Tilapia- Project III Tilapia

factor Clarias Bargrus-Clarias

20% NCF PV NCF PV NCF PV
0 1 2 3=1x2 4 - 5=4x1 6 7=6x1
1 1 (2900) | (2,900) | (2,900) |(2,900) |(2,900) |(2,900)
2 0.8333 700 583.31 1,000 833.3 510 424.98
3 0.5787 700 405.09 1,000 578.7 510 295.14
4 0.4823 700 337.61 2,000 964.6 510 245.97
5 0.4019 700 281.33 2,000 803.8 510 204.97
6 0.3399 700 237.93 - - 510 173.35
7 0.2791 700 195.37 - - 450 125.60
18 0.1938 800 186.08 - - 510 118.63
9 0.1615 - - - - 900 174.42
10 0.1615 - 700 113.05

Cumulative NCF 2,800 NA 4,100 4,100 2,020 NA
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Tota;‘::sem Value NA 2,712.8 NA NA NA 2,230.25
initial NA | 290000 | NA NA N "900.

investment : i

Net Present Value NA -187.2 NA NA NA | -669.75

PV = Present Value
NCF = Net Cash Flow

Wl.lcn'lhc training of the net cash flow is accounted for, it is clear that only Option 11
(T |lx'1pm-C.larias) can repay the capital cost with an interest of 20 percent in ten years
Option II is the most favoured and therefore chosen. In this case an nverage of 20% h'n\:
bf:cn used for explanation purposes. Using a discount factor of say 16 per cent may -chuwl ;n
different picture of the options. It is worthy to note that a reasonable discount n;lc that
takes the rate of inflation and interest into consideration is preferred.

ll1us is hecat{sc different rates give different ranking between projects. It should be noted
that when using the Net Present Value, a negative figure shows that the project considered

15 not worth investing in but if a choice must be made, the one with the lowest negative
value is chosen.

[’hc. major disadvantage of this is its inability to give an adequate indication of what
choice to make in the case of different options. Another simpler tool that could Beused is
the Benefit cost ratio. It shows the mtio of the accrued benefits of the project to 1}1;:
cxpended funds. A ratio of less than one shows that the project is not viable;

Int_erl}al Rate of Return (IRR)

Thls. is perhaps the most commonly used method of capital investment analysis. It
consml_crs net camings over the entire life span of the investmentSimply put, it is the ;ate
at which the net present worth of the cash flow equal zei. It could be represented
mathematically. Using our example in Table 8, we can calciilate.the IRR which could be
termed a response to a question in the mind of the investor’

This f]}lcslion is, what interest rate will this option (1) cam considéring the fact that it has
a positive Net Present Yalue that is highest among the three options? We equally have a
question such as what is the earning power of/the monéy“invested in this option? This is

tfexﬁned )IRR It is calculated using the following smethod (It uses two discount factors as
ollows).

IRR = Lower discount rate + Absolute differencé (Present worth of cash between the two
flow at the lower discount rate) Discount rates
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(Absolute difference between the present worth of the cash flow at the two discount rates)

- 10+6255468)

(786.8)

The IRR for the Tilapia-Clarias project is therefore 27%. The major advantage of this is
that the outcome of thisanalysis 15 often stated in percentages. The actual rate of returns,
as could be seen, is that found by an interpretation between discount rate to say 10 per
cent or by increasing it to 25 per cent as deserved. The implication of the result above is
that every Naira invested in the project will generate 27k.

The IRR forOptions.] and 111, are 18% and 14% respectively using the above formula and
thus confirming Gur earlier choice using other methods. It should be noted that, it is
usually-a,projéct that has an IRR above the cost of borrowing of capital that is accepled,
Projects aréranked in order of the value of IRR. Jt is not that this method is error free, but
major problems that could arise due to trial and error can be overcome especially by using,
pood elegtronic calculators. Another problems is that of over simplification in assuming a
unifort return that is constant over a period of time and constant inflation rate that is dealt
with through the process of discounting.

Conclusion

Integrated fish farming can be highly profitable and rewarding. Prospective inveslors
should know the basic investment analysis that will guide them in taking decision. This is
the focus of this manual, with a detailed prepared feasibility reports of projects, financial
institutions and some non-governmental organization will have adequate information to
assist prospective fish farmers. It is hoped that the information in this bulletin will go a
long way in helping fish farmers to keep production and financial records for sustainable
and profitable enterprises.
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