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BUDGETING METHODOLOGY
FOR MAJOR AGRICULTURAL~ ENTERPRISES

IN CAMEROON

INTRODUCTION

Budgeting constitutes an indispensable tool in the economic and financial analysis of all
enterprises. Because of the geographically specific character of farm enterprises, budget
studies developed in given countries cannot be easily transferable. Cameroon agriculture,
especially its food subsector, is characterized by mixed cropping. The implications of the
prevailing mixed-cropping systems on input cost accounting and on yield estimation need to
be critically examined in both the cost and the returns sides.

Studies on farm budgets in Cameroon are not only rare but also not really adequate for
projections or policy analyses. This latter limitation is explained by the unreliability of the data
base and by the considerable variation observed in the methodologies used in these studies.

The present study is undertaken partly to fill the gap of reliable data for farm budgets and to
develop a standard methodology so as to facilitate comparative profitability studies among
farming enterprises (including both sole and mixed cropping, and livestock operations). This
study is useful and timely as the Cameroon government's new agricultural policy emphasizes
the development of a dynamic private sector.

This report is a presentation of the methodology the research team put forward for discussion
in a workshop on Nov. 16th 1992. It is therefore the result of several group discussions after
reading several documents (mostly on Cameroon) on this topic. The report incorporates the
contributions of the workshop.

IThe word agriculture has to be understood in this document in
its large meaning which includes crops and livestock enterprises.
It will therefore be used interchangeably with farming.
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A list of the documents reviewed is presented as an annex to this report. The list comprises
few studies carried out in other countries and therefore not quite relevant to Cameroon. They
are included because they provided information that seem appropriate for the understanding
of farm budgets.

SUMMARY OF OBSERVATIONS FROM REVIEWED LITERATURE

From reading the numerous documents gathered from different sources, it appears clearly that
most of these studies were not designed specifically to address the issue of farm budgets.
Rather, farm budgets were developed in those studies as a necessary step to achieve the
major objective(s) of the studies.

In general, as already indicated in the introduction, the results of most studies in Cameroon
show marked variations with regards to either the inclusions or exclusions of certain important
costs and/or returns elements or to the valuations of these elements. Because of these
variations as well as the variations observed in the methodologies, the cost of production and
the returns for the same enterprises in the same region and using nearly the same
technological package vary substantially.

On the cost side, variations have been noted in the treatment of such items as the opportunity
cost of family labor, farm land, capital and the cost of other family-owned inputs (planting
materials, feeds, buildings and equipments made of local materials, etc.). The following are
examples of such variations.

In a study carried out by Kamajou and Nkwanou (1987) to show the evolution of the cost of
production of cocoa and coffee, the cost of land and capital were simply ignored on the basis
that the farm land in most regions have a zero opportunity cost and the farmers usually invest
little financial capital on cocoa and coffee farms. The validity of these hypotheses is
questionable in regions like the West, Northwest and part of the littoral provinces. Wyeth
(1989) estimated the cost of production of Arabica coffee by including the cost of capital at
5% of the "establishment" costs and did not include the cost of land.

Sama (1978) in a study on the determination of the cost of egg production in the ENSA
school farm in Nkolbisson did include the opportunity cost of land and capital. Nelson et al.
(1973) in a cost analysis of broilers in the same farm, included the costs of land, operator
(management) and the opportunity cost of capital.

Variations have also been observed in the prices of inputs in the same region as some
studies use subsidized input prices while others use market prices. This variation and others
are used to distinguish between what some people (Wyeth) call "financial and economic
costs". Family labor has been valued in most cases in terms of the wage rate in person-day
units (Sama, Nelson et al.) although some studies have casted labor using the hourly wage
rate (the rate being different for different farm
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operations such as tilling and weeding (Fotzo, 1977) and some have presented the labor cost
per some unit area such as a hectare (Mbipeh,1986).

In the studies reviewed, some products have been valued at farm gate prices and in
some cases at urban prices. Retail or consumer prices have been used in some cases while
some level of wholesale prices are used in other cases.

On the returns side and especially with respect to yields, variations as observed relate
first to the sources of data and to quantity estimation methods. Some authors have used
secondary data ( yields from experimental stations, census. textbook or other forms of
published data) while others have used on-farm measurements of yields. With regard to
Arabica coffee for example, the yields utilized in the various studies have ranged from a low
of 250 kg/ha in the West province (De Graff, 1986) to 750 kg/ha in the North-West (MIDENO,
1985) while for Robusta. coffee yields vary from a low of 425 kg/ha to a high of 625 kg/ha
(Kristjanson et aI., 1990). Kristjanson et al. conclude that the cost of production of Arabica
(455 CFA/kg) was unprofitably above the producer price (370 CFA/kg) while Robusta coffee
production was profitable with the production cost of 275 CFA/kg and the producer price of
350 CFA/kg.

Quantity estimations did not adequately address the problems of home-consumed
output, and output distributed as gifts and/or used as rent. As expected from our previous
knowledge, post-harvest losses and marketable byproducts did not receive an adequate
treatment in the estimation of yields. Some studies simply ignored these two items while
others have used the yields obtained at harvest (McHugh. 1990). The yields recorded for rice
in Ndop for example ranged from about 4 640 kg/ha for the undeveloped systems to 5 000
kg/ha for the developed system (Mbipeh) while the yield in SEMRY averages about 8 000
kg/ha. Some studies did make an attempt to estimate home consumption and post harvest
losses. For reasons of necessary standardization. a definite stand was needed on these issues.

Budgets studies for mixed-cropping systems as we anticipated are nearly absent in the
literature. The complexity involved in the estimation of budgets for individual crops within the
mixed-cropping systems largely explains this deficiency. Proposals have been made relating
especially to the allocation of joint costs. It has been suggested by some authors that the
different costs be allocated equally among all the crops of the system while others maintain
that the allocation should be based on some weight to be defined for each crop of the
system.

BUDGETING METHODOLOGY

All the above explain to a large extent some of the differences observed in the results
obtained by various studies for the same enterprises. From the discussions following the
analysis of the different studies we have gathered and from additional discussions during the
workshop in which an earlier version of this report served as a working document. the
following proposals were retained for use in future budget studies. They maybe updated as
more information becomes available.
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1. Production Unit:

One hectare shall be the study unit for all crop enterprises as this is a convenient
standard unit which most works have adopted. Multiple crop enterprises shall be identified
by the recognized principal crop of each mixture. For livestock enterprises, a minimum
number of heads shall be used as a production unit for each specific enterprise. Naturally,
such a minimum number will vary with the kind of enterprise (for example, 500 birds per
poultry unit, 30 pigs per piggery unit, etc.). Where information is not readily available,
technical departments in the provinces concerned shall be contacted to determine this unit for
each livestock enterprise.

The approach taken in this study is first and foremost to determine the real economic
costs to the entrepreneurs (that is both the explicit and the implicit costs) as long as there is
a way to estimate the implicit costs. For the traded or tradable inputs, the cost will be the
market price paid by the producer at the farm gate or production site. They should reflect and
include transportation costs. In cases where inputs are subsidized and where other financial
cost differ from the economic costs, it will be necessary to prepare two budgets, one showing
the economic costs and returns, and the other showing financial costs and returns.

Product price shall be the price for a selected unit at the farm gate. Where this is not
obvious, the price could be estimated from the urban wholesale price less transportation and
handling costs. In general, all unskilled labour including family labour used in production shall
be converted into person-days and costed as paid labour using wage rates or any other
relevant opportunity cost for unskilled labour. Where labour is charged by activity, such
charges shall be applied. Whatever the case, the method used should be clearly stated.

The treatment of land shall vary by region as some regions have opportunity cost for
land, some buy and sell land, some rent land, while in others land is either abundant and free
or it is socially not tradable. Where it has a cost, such cost shall be incorporated as part of
the establishment costs discussed below.

In any case, where necesary as mentioned above, for purposes of estimating gross and
net margins, annual financial and economic costs and returns shall be shown side by side for
a typical production year selected where peak production levels up. Annual gross and net
margins as well as break even prices shall then be determined for each of the two situations.

3. Selection of enterprises and estimation of unit costs of production:

The principal crop and livestock enterprises in each agro-ecological zone shall be
determined with the assistance of the technical departments of the ministries concerned. For
each principal crop and livestock in each of the zones, the unit cost of producing a product
shall be determined for an enterprise under the current state of the art. However, where there
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is a clear distinction between traditional and modern technologies, a separate budget should
be prepared for each technology. For each principal crop in an ecological zone, and whenever
applicable, separate budgets will be drawn for pure stands and for mixed-cropping in which
that crop is recognized as the principal crop. However, unit costs shall be estimated only
under a pure stand assumption and only for the principal product. In the case of mixed
croping, budgets will be prepared to show production costs as well as gross and net returns
per hectare of the entire crop mixture.

4. Estimation Procedure:

The various production systems and processes will be determined for each enterprise
by ecological zone. For all the enterprises selected as indicated above, the establishment and
development items shall be identified and costed as well as all the annual production
operations related to the enterprise. For each enterprise all the products and byproducts shall
also be identified and valued.

For each enterprise budget, in order to facilitate calculations using a computer
spreadsheet program, a costing table shall be established as shown in the format of Table 1.

Table 1

Products or
units

Products/byproducts

Tools/equipment

La bour-requiring
operations

Other inputs

Lifespan Price/unit Values by year of items
prodtn & for N

o r
y r s
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From such a table, various cost and returns components are easily calculated with the
aid of formulae and a computer spreadsheet program. The costs are broken down to
Installation, Establishment, Development and Operating Costs which are defined and
discussed below. All other budgeting results are then easily estimated. A hard copy example
of such spreadsheet calculations
is provided for a coffee production enterprise. As more accurate, more reliable and more up-to
date input-output data become available, they are used to substitute less reliable and outdated
data on the spreadsheet to obtain better results instantly. It is also easy to conduct sensitivity
analysis at that stage.

(a) Establishment Costs (EC)

These are costs incurred during the installation and development phases of an
enterprise up to when the first commercial products are obtained. EC is the sum of Installation
Costs (lC) and Development Cost (DC) and is considered as capital investment on which an
opportunity cost is charged.

i) Installation Costs

These are the initial costs incurred during the installation phase up to and including
planting for crop enterprises or up to and including the installation of initial stock in the
producing unit for livestock enterprises. They include the cost of feasibility studies and the
costs of land preparation, planting, planting material (for perennial crops), initial stock (for
permanent livestock), buildings, equipments, and other farm structures.

ii) Development Costs (DC)

These are all the usual maintenance costs (cost of labour, fertilizers, pesticides,
insecticides, herbicides, etc., for crops; and cost of labour, feeds, drugs, fuel, water, etc., for
livestock) incurred during the establishment phase of production. They include the cost of
capital.

The establishment phase covers a period of n years between the installation and the
first commercial yield of the enterprise. For a long cycle enterprise, the Establishment Costs
are distributed over N years (its productive life span) as annualised establishment costs. The
annualised establishment cost thus obtained represents a fixed cost (FC,) which is a part of
the annual production cost (APC). After the development period an interest rate (opportunity
cost of capital) is charged on the entire establishment cost for a period long enough for the
enterprise to recover the establishment cost. After such a period, the opportunity cost of EC
is zero.

(b) Total Operating Costs (TOC) and Annual Operating Costs (AOC)

TOC is the sum of all the operating costs covering period N. Operating Costs comprise
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both the Fixed and Variable Costs [(FC 2)2 and VCl related to maintenance, harvesting,
processing, marketing (in some cases), depreciation, and capital investment. Establishment
Costs in the cases of crops and livestock which have waiting periods of more than one year,
are considered as capital investment.

Average Annual Operating Cost is obtained (in the case of perennial crops and
permanent livestock) as TOC/N.

C) Total Production Cost (TPC)

The sum of the Establishment and Total Operating Costs make up the Total Production
Cost for the entire life of the enterprise.

Eq.1. TPC = EC + TOC

Total Production (TP) and Average Annual Production (AAPI

Total production (TP) is the sum of annual yields of a given enterprise during its
productive life N. It is the total yield including all the products and byproducts of an enterprise
over period N. AAP is obtained as TP/N and when the AAP of any specific product or
byproduct is multiplied by its unit price, its average annual revenue (AAR) is obtained.

DETERMINATION OF COST/UNIT PRODUCT

The cost/unit product in a single product enterprise is its total production cost divided
by the total production
(TPCITP). It can also be obtained as the Average Annual Cost (AAC) of production divided by
the Average Annual Production (AAC/AAP). AAC is the total production cost divided by N
(TPC/N). The sum of FC, and AOC also gives AAC.

Eq.2. Cost/Unit = TPC/TP (OR AAC/AAPj

Determination of Break-even Price, Gross Margins. Net Margin

The cost/unit of a given product is also the break-even price of that product. Gross
Margin (GM) is the difference between total revenue less variable costs. The Annual Gross
Margin is the difference between AAR and the Average Annual Variable Costs (AAVC). The
net margin (profit) for any given year is the difference between the total revenue and total
cost for that year. The average annual net margin is the difference between AAR and AAC.

2 FC2 are fixed costs incurred during the productive period of
the enterprise, which are not included in FC I
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Other Considerations

All costs and returns are initially calculated on an annual basis before aggregating tocover the life span of the enterprise.
EC is used as the basis for estimating the cost of capital. It represents capitalinvestment. The cost of capital for any given year j during the development period n (j = 1to n) is calculated as the opportunity cost of the sum of installation andpreceding years' development costs. After the development period, the cost of capital isestimated as the opportunity cost of EC (the capital invested during the developmentperiod). This is estimated only for the number of years representing the period required torecover the establishment cost.
The number of farm tools and equipment are estimated for the whole farm and theircost must therefore be divided by the number of hectares constituting the farm in order toobtain their costs per hectare. It shall be assumed that the average farm for which toolsare bought is two hectares.

ESTIMATING THE COST/UNIT PRODUCT OF A PERENNIAL CROP (e.g.Coffee) IN PURE CULTURE

This is obtained as (EC + TOC)/TP and as given by Eq.3

Eq.3. Cost/Unit

Where Xo = EC or the cost of tools, seedlings, and
of land preparation and planting.

Xli = The jth year Development Cost (i = 1 to
nand n is the number of development
years).

X 2 i = The ith year Operating cost (i = 1 to N
and N is the number of productive years
beginning from year of first harvest).

Yi = The ith year yield.

ESTIMATING THE COST/UNIT PRODUCT OF AN ANNUAL CROP (e.g. maize) INPURE CULTURE

This is estimated on an annual basis as the sum of EC (annualized) and AnnualOperating Cost (AOC) divided by Annual Production (AP). This is given by EO 4.
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(Xo/N + Xl )/Y

Where Xo = EC or the cost of tools plus initial cost of land
preparation and planting.

X, = Annual operating cost

Y = Annual yield

N = Estimated period (in years) for producing the crop on the
prepared land.

ESTIMATING THE COST/UNIT PRODUCT OF A LIVESTOCK ENTERPRISE

i) For a given batch of a short cycle or temporary livestock such as broilers, hogs,and rabbits,

Cost/unit = X/Y

Where X = Annual cost of production
Y = Annual production or total number of units of

product produced in one year.

It is also possible to prorate calculations to fractions of a year. For example, the cost ofproducing a broiler can be estimated from one batch produced in 10 weeks instead of fromfour or five batches produced in one year.

ii) For a given batch of a permanent or long cycle livestock enterprise such as egg,weaner, day-old-chick, beef cattle, and dairy production,

Cost/unit = Total cost of producing the batchlTotal
number of units of product produced

This is obtained as the sum of establishment and total operating costsdivided by total production and as given by Eq. 5.

Eq.5. Cost/unit = (rXo + L Xli)/Y

Where Xo = Establishment cost
r = Coefficient representing a fraction of EC to cover N the

life span ofthe batch.
Xli = The ith year Operating cost (i = 1 to N).

Y = Total number of units of product
produced by the the batch
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Establishment costs of a livestock enterprise include the cost of
buildings/equipment, the cost of initial stock of permanent livestock, the cost of feasibility
studies,and the cost of capital while operating costs include the cost of feed, medication,
labour, water, fuel, electricity, other production materials and the cost of capital.
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