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ASPARAGUS IN MINAS GERAIS 

A feasibility study for a canning factory of asparagus, 
in the state of Minas Gerais, Brazil. 

C.J A. van Bijnen 



Preface. 

This report is the final part of my study, written within the scope of the Msc course in 
technological development sciences at the Eindhoven University of Technology. The 
results in this report are based on data obtained during my stay at The Institute of 
Industrial Development of Minas Gerais -IND!, in Brazil, from January till August 
1990. 

For this study the 'Manual for the preparation of industrial feasibility studies' [4] and 
the 'Manual for evaluation of industrial projects' [5] have been used as a guideline. 
Both manuals have been published by the International Center for Industrial Studies 
of the UNIDO. 

The study has been supervised by drs. P. van Tilburg and drs. H. Gaillard, both of the 
Eindhoven University of Technology, and by the staff of the International Relations 
Department, and the Department of Agro-industries of The Institute of Industrial 
Development of Minas Gerais -INDI. I would like to thank them all for their 
comments (and patience) during the completion of this study. 

Cas van Bijnen 
Tilburg, January 1992. 



Abstract. 

This report describes a feasibility study for an asparagus canning factory in the state 
of Minas Gerais, Brazil. The study shows that the investigated project is feasible 
according to the calculations and assumptions made in this present case. The project 
will still be feasible when investment costs should be US$ 500,000 more than calcula
ted in this report. Also, if minimum wages would increase with 75% the project is still 
feasible. 

The results from the sensitivity analysis shows that the project is very sensitive to 
decreasing sales prices. 
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1. 

Executive summary. 

Chapter 2, Project background and justification discusses the introduction of aspara
gus in Brazil. It started in Rio Grande do Sul, a state in the south of Brazil, in the 
thirties. Yields of plantations in this region were round about 2.5 tons/ha. Experi
ments executed many years later in the north-east of Brazil showed remarkable 
results of 10 tons/ha. This urged Brazilian research institutes to start experiments in 
the north of Minas Gerais, because it has the same climatic and soil conditions as the 
north-east. 
In this chapter is discussed why asparagus offers great perspectives to be introduced 
in the north of Minas Gerais. 

In chapter three the research objective is formulated. Next the methodology used as 
basis for this research is discussed. First it gives a brief description of the concept of 
project-evaluation. It deals with the efficient allocation of resources in a country and 
in view of this so-called national objective we consider four options to see which 
option corresponds best with efficient allocation of resources. 
The information flow chart is shown to give an idea what kind of data need to be 
collected when working out a feasibility study. A feasibility study can be analysed 
from the point of view of an invester, this is discussed in chapter 3.2.3 or from the 
point of view of the country as a whole. This socalled national profitability analyses is 
discussed next. In addition of these two analyses three indices are commented; the 
employment effect, the distribution effect and the net foreign-exchange effect. 
Many of the data gathered in a feasibility study are sometimes assumptions about the 
future. By working out a sensitivity analysis these data can be altered to see what kind 
of effects they have on the final results. 

Chapter four gives some features of Brazil and Minas Gerais concerning geographical 
information and economic data. It explains why Minas Gerais is divided in micro
regions. The characteristic marks of these regions are summed up. Agro-industry is 
next to be described and a distinction is made between four groups of agricultural 
production. The agro-industrial potential of Minas can be called promissing. It can be 
encountered in the flat regions and irrigated areas. An irrigation project in the north 
of Minas Gerais is discussed and the actual state of part of this project, Jafba 1, is 
mentioned. Part of the land to be cultivated is destined for small farmers with a piece 
of land of about 5 ha. A brief description is given of this feature of Jafba 1. 

The production process of asparagus is discussed in chapter five. It is explained why 
white asparagus are more prefered and which variety. This is followed by a brief 
description of the cultivation of asparagus to get an idea of the required conditions of 
the asparagus ment for the canning factory. 
In chapter 5.3 the choice is justified why asparagus better can be bought from third 
parties and why it is not recommendable to include the plantation in the factory
analysis. Next, is discussed the yields of asparagus during different months in a year. 
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Sowing in sequence during a few months, harvests will be possible also in successive 
months. This is illustrated with a table which shows that continuous harvest is possible 
over the year. 
The production costs of one hectare is elaborated. With these figures the total costs 
of the raw material for the cannery are computed. 

The market is next in line to be discussed in chapter 6. Import and export figures by 
different European countries are shown. It shows that West-Germany is the main 
market concerning asparagus. German comments on Brazilian asparagus and cans are 
given. In chapter 6.2 we give a description of how trade arrangements can be made by 
giving an example of TACEC, a company in Taiwan. 

The district of Jafba is described regarding location and site in chapter seven. The 
climatic and soil conditions for asparagus are ideal. Ways of transport are considered 
from Janauba, a city near the district of Jafba. As export harbour, the harbour of 
Salvador is choosen. 
The tariffs for water and sewage are inserted. It seems that a cannery consumes about 
60 cubic meter for the production of one ton of asparagus. 
Some other infrastructural features are named and this chapter is closed with some 
words about the workforce in Minas Gerais. 

Chapter 8 makes a distinction between a labour-intensive and a capital-intensive way 
of production. Within these two production methods we consider producing of only 
asparagus spears as one option and spears and pieces with tips as a second option. 
This means that four options will be examined. Part of the year the cannery operates 
in one shift and the remaining months in two shifts. This corresponds with the yields 
of asparagus during a year, discussed in chapter 5. The cannery will produce in a 
normal year 3374 ton. Twelve percent of this total will be produced in the first year 
and eighty percent in the second year. 
When producing only spears, in a normal year 10,224,242 cans will be produced 
packed in 852,020 boxes. When producing spears and pieces, in a normal year 
6,645,454 cans will be produced with only spears, packed in 553,788 boxes, and 
2,147,273 cans with pieces and tips packed in 89,470 boxes. 
The industrial efficiency of producing only spears is 50% and when producing pieces 
and tips as well this percentage reaches 65%. The sales price is determined according 
to prices of asparagus from China. The selling price will be US$ 2.86/kg, which are 
on c + f basis. The production program leads to the annual sales revenues and this 
chapter finishes with calculations of the sales and distribution costs. 

As auxiliary materials tin cans and cardboard boxes are mentioned in chapter 9. The 
technical data of these cans are given and the total purchasing prices for the cans and 
the boxes are gathered in one table. Utility costs, such as costs for water, sewage, 
electricity, fuel, cleaning material and maintenance costs closes this chapter. 

The project engineering is dealt with in chapter 10. Here a detailed description is 
given of the many stages to which the asparagus are submitted in the industrial 
process. It begins with the reception of the asparagus from the fields. Thorough 
washing is necessary to remove dirt, and then the asparagus are peeled, cutted and 
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classified, blanched, canned etc. to end with sterilization and cooling of of the cans. 
After that they are ready to be stored waiting to be exported. For the four different 
options the total necessary machines and equipment are enumerated in four separate 
tables. This chapter closes with a brief enumeration of the auxiliary equipment 
necessary in this cannery and the costs for civil engineering. 

In the manpower planning, in chapter 11, again a distinction is made between the two 
options which are more labour-intensive and the two options which are more capital
intensive. Part of the year the cannery will operate with only one shift and the 
remaining part of the year with a double shift. The consequences for the total 
expenses for personnel is dealt with in this chapter, again for the four different 
options. 

In chapter twelve the financial calculations are examined. The project will be financed 
with 100% own capital, this means no outside financing. This policy is opted by INDI 
because of the high inflation percentages Brazil is facing nowadays. 
The production costs are calculated for each option and it shows that option 2 
(peeling by hand + asparagus spears and pieces) and option 4 (mechanical peeling + 
asparagus spears and pieces) are the ones with the lowest production costs. The 
production costs for option 2 are US$ 7,466,288 in a normal year, whereas for option 
4 this is US$ 7,332,508. 
These two options are worked out in more detail. The working capital requirements 
for both options are US$ 1,380,361 and US$ 1,346,408 respectively in a normal year. 
The total investments are US$ 3,679,473 and US$ 4,550,131. 

No taxes are burdened on this project because this project will be situated in a region 
which is controled by SUDENE, a Government agency which promotes industrial 
development. One of their policy items is to exempt new enterprises for taxes for a 
number of years. 
The cash flow table shows a cumulated net cash flow of US$ 5, 158,926 for option 2 
and US$ 5,219,816 for option 4. The simple rate of return (ratio of the net profit in a 
normal year to the initial investment) is 59.3% for option 2 and 51 % for option 4. 
The pay-back period is 3 years and 7 months and 3 years and 9 months respectively. 
The internal rate of return (discount rate at which the present value of cash inflows is 
equal to the present value of cash outflows) is for option 2, 45.39% and for option 4, 
40.44%. 

Break-even analysis. At 17% of the capacity the BEP will be reached, this is 558.5 ton 
for option 2. For option 4 this point will be reached at 19% of the capacity, meaning 
628.2 ton. 
In the sensitivity analysis we considered a lower sales price of US$ 2.35 /kilo with 
three additional possibilities; no remuneration, 10% remuneration and 20% remune
ration to the farmers. Next to this an increase of fixed investments of US$ 500,000 
and an increase of minimum wages with 75%. 
The IRR (internal rate of return) and the pay-back period are calculated for these 
five alternatives. 

The net national value added is calculated in chapter thirteen and it shows for option 



2 a cumulated total of US$ 10,646,839 of which is US$ 3,131,880 for wages and 
US$ 7,514,957 for social surplus. 

4 

For option 4 these figures are; US$ 9,925,391 US$ 2,318,313 and US$ 7,607,078 
respectively. 
The cumulated net foreign-exchange flow for option 2 is after ten years US$ 39,35-
3,866 and for option 4 US$ 38,773,423. 
For option 2 in a normal year during a double shift 303 persons are employed with an 
investment per employee of US$ 12,143. 
For option 4 in a normal year during a double shift 184 persons are employed with an 
investment per employee of US$ 24,729. 
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2. 

Background and justification. 

Asparagus are cultivated in almost each country with a temperate climate and m 
some countries with a tropical or subtropical climate [1,2]. 

Asparagus were introduced in Brazil in the nineteenthirties. The first plantations were 
situated in the State of Rio Grande do Sul, in the south of Brazil. The cultivation of 
the asparagus in this region was very prosperous, especially imputed to the climatic 
similarities with the countries of origin1

• The aim of these cultivations in those days 
in Brazil was exclusively to cope with the internal demand [3]. 

Many years later, to be precise in 1978, surplus were such that one was able to 
export. These first exports were well accepted abroad and as result demand grew 
steadily. 

Due to this increase in sales the cultivated areas were stretched out over various 
regions in the country. It was in the year 1979 that CO DEV ASF2 together with 
EMBRAP A3 motivated by a group of Germans4 interested in buying 40,000 ton of 
asparagus, decided to cultivate an area on an experimental scale nearby Petrolina, in 
the State of Pernambuco in the north-east of Brazil [3] 

The experiments showed some remarkable results. The yield exceeded the expectati
ons and resulted in 10 ton/ha, in comparison with 2.5 ton/ha in Rio Grande do Sul. 
Besides this four times higher yield the experiment proofed that harvest was possible 
the whole year round. In areas with a temperate climate this is not possible because 
the plant hibernates so to say during the cold months. In the south regions of Brazil 
harvest is possible from October till December only, whereas in Europe harvest is 
restricted to the month July, the summerperiod [3]. 

These characteristics of the cultures in the north-east, a whole year round harvest, 
offers commercial advantages, because it creates the possibility to fill up the gaps in 
the market in times during the periods of non-harvest in other regions in the world. 

Encouraged by the successes achieved in Petrolina, EP AMIG5 and EMBRAP A 
decided to start experiments in the north of Minas Gerais. This region has many 

1 Taiwan, China. 

2 Company for the Development of the Sao Francisco Valley. 

3 Brazilian Enterprise for Agriculture and Cattle-raising. 

4 Source; Manchete Rural (Brazilian Magazine, edition unknown). 

5 Enterprise for Agriculture and Cattle-raising Research. 
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characteristics regarding the elimate as well as soil conditions similar to those in the 
region of Petrolina. EPAMIG and EMBRAP A came to the condusion that this plant 
offers great perspectives to be introduced in this region. The reasans are based on the 
following facts [2]. 

* 

* 

* 

* 

* 
* 

* 

The elimate of nothem Minas is a/most simi/ar to that of Taiwan were 
great areas are planted with asparagus. 
In general the soils of nothem Minas are sandy, ideal for the cultivation of 
asparagus. 
Irrigation projects are in elaboration, executed by Pederal and State 
Govemment such as in the Jaiba district. 
The cultivation of irrigated areas can be realized with noble cultures by 
which irrigation can be economically compensatory. Asparagus is a culture 
with a high commercial value. 
There exists a large army of unspecialized labourforce in this region. 
Nothem Minas has a basic infrastructure (irrigation channels, telephone, 
technica! assistance etc.) which represents a re al help to production and 
exportation. 
The maximum productivity in the experiments in Janauba reached JO 
ton/ha 

The experiments of both institutes were carried out in the region of Janauba. This 
city is situated nearby the Jafba district in the north of Minas Oerais (see figure 1.). 

This district, better known as the J afba Project, is part of a great irrigation project in 
the north of Minas which is surrounded by the river Säo Francisco and the Verde 
Grande. (see figure 2.). 

Consumption of asparagus in Brazil is low. This produce may be considered as a 
"luxury item". The last known figures shows that consumption of canned asparagus 
reached 2000 tons in 19786

• The major part of this production came from Rio 
Grande do Sul. Unfortunately there exists no information about future tendendes 
that this consumption will increase. We can state bere that due to the economie 
reality of Brazil this consumption probably shall not increase at short date. However 
in countries with higher per capita income, asparagus are consumed in high quantities 
(see chapter 6.1). 

6 Aspargo, Pequenos Produtores o Segredo das Grandes Exportacoes. 
Heloisa Mattana Satumino, Aloisio Antonio Barbosa Rolim. 
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BRAZIL 

Figure 1. LOCATION OF JAfBA AND THE CITY OF JANAUBA. 
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3. 

Research objective and methodology. 

3.1 Objective. 

Results of the experiments with asparagus in the J afba district raises the question of 
industrialization possibilities of this produce. This led to the present research: 

A feasibility-study to the possibility of industrial processing (canning) of asparagus ment 
for exportation, in the Jafba district. 

This problem description shall be elaborated in detail hereafter. 

This study is detecting if it is financially possible to set up an industry, with other 
words, does it yield profit in the future, so called "commercial profitability". For this 
an "investment profitability analysis" (such as the net-present value, internal rate of 
return) as well as a "financial analysis" (analysis of the liquidity position and capital
structure) are indispensable. 
Next to this also the "national profitability" of the project must be determined by 
means of criteria as value added, employment effects, distribution effects, net foreign
exchange effects etc. 

3.2 Methodology. 

This research shall be carried out on the basis of the method suggested by the 
UNIDO: "Manual for the Preparation of Industrial Feasibility-studies". 
This manual gives a clear picture of all the data that have to be collected to be able 
to draw conclusions from them. In the text here beneath we give a short elaboration 
on the concept of project evaluation as it is described in the Manual. The text (in 
italic) is directly taken from the Manual and first we give a short discription of the 
objective of the Manual followed by an elaboration on the commercial and national 
profitability analysis of an investment project, forasmuch as this study has been 
worked out according to these two elements of project evaluation. 

In the process of carrying out a feasibility-study it may occur that it is difficult to 
collect data, due to lack of time or to costs. This means that sometimes one is obliged 
to rely on assumptions. In the case of assumptions made in this report we shall state 
clearly on the ground of which these have been made. 



10 

3.2.1 The concept of project-evaluation. 

The quest of developing countries for economic and social progress inevitably involves the 
basic problem of the most rational use of limited resources, such as labour, managerial 
and administrative talent, capital, foreign-exchange and natural resources, to yield the 
best economic results. Each country has its own development objectives and this in tum 
requires that the resources be marshalled and judiciously allocated in order to attain these 
objectives. The use of resources which are limited to attain one objective implies their 
reduced availability for other objectives. If resources are used efficiently, the number of 
objectives that can be pursued simultaneously increases. Development planning therefore 
requires the frxing and ranking of objectives and the efficient allocation and use of scarce 
resources. 

Individual investment decisions fom1 an essential part of the development process. A 
main objective of this Manual is to help to improve investment decisions in developing 
countries in three aspects: the selection, modification and rejection of investment propo
sals. The criteria presented here (see national profitability analysis) are designed first of 
all to facilitate the choice of projects that will meet the national objectives more effective
ly. Secondly, they should aid in the modification of projects in order to make their 
contribution more positive. And, thirdly, they should assist in the decision to reject 
projects which, even after modifications, cannot adequately serve the national objectives. 
The application of the criteria should answer not only the question whether the limited 
resources will be used efficiently in a particular project, but also whether alternative 
investment proposals would contribute more towards national objectives. 

In view of the most efficient allocation of scarce resources we considered in this 
report four different options. Two of them are more labour-intensive and two are 
more capital-intensive. This has been done with the aim to see what option gives the 
best results, regarding the use of scares resources, to the project itself and in view of 
the national objectives. 

The Manual is concerned with a project's profitability from the point of view of the 
enterprise (see commercial profitability analysis) on the one hand and of the country 
as a whole on the other (see national profitability analysis). 

3.2.2 Project preparation and evaluation. 

Project development is an integrated process carried out in several consecutive phases 
which may be condensed into three stages: project preparation, its evaluation and 
implementation. Project preparation itself consists of a series of interdependent measures 
with the aim of translating an idea into an operating project. This is done in different 
stages; Identification, Preliminary selection and Fomiulation. 

Industrial project development starts with the identification of the projects idea, a notion 
of possible/desire to produce specific product(s) or to utilize specific resources. 
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The identification of a project is followed by a preliminary selection stage. The objective 
at this stage is to decide whether a project idea should be studied in detail and what the 
scope should be of further studies. 
The function of the formulation stage is to study from the technical, economic, financial 
and managerial aspects all the alternative ways of accomplishing the objectives of the 
project idea, and to present the findings and supporting data in a systematic and logical 
order. This is done through partial (technical, management etc.) or complete techno
economic feasibility studies. 
The complete feasibility study is the final document in the formulation of a project 
proposal. On the basis of this study a decision to implement and finance the project will 
be taken. The Manual suggest a set of model formats for the information most necessary 
for project evaluation. Each chapter of the Manual contains several schedules for the 
calculation of investment and production costs. 

Figure 3, the information flow chart, shows broadly outlined the data needed. 
In this report we made use of these schedules. The schedules used in this report 
therefore are examples of those used in the Manual. 

REVENUE AND REVENUE COSTS 

Sties revenun Schedule 
3-1 

Produc~ Oui1nt1tv V;alue 

By prnducts 

E11port1 

-~-- -
Total 

T 

>----+---~ 

PRODUCTION COSTS 

Materials and inputs !h,edule 

P,oceued 
~teri•ls 

Unprocessed 
materials 

U1ih11es 

F l T 

INVESTMENT COSTS 

und 
T111es 
Legat 

Total 

Land Schedule 
5-1 

F l T 

OVERHEAD COSTS 
lby cost c.ntre) 

FINANCIAL ANALYSIS 

lm11al 
futed irtvt:Stment 

t"re-produc11on 
ci1011.ilcou 

Calculalton of 
work mg capital 

/
Schedule 
10-1'1 

!Schedule 
I In ?II 

!;' ~ .__ _____ _. 

5..ilescosu 
Rights 

RenH 

t..nd Schedule 
5-2 

F l T 

Equipment 

Production 
SeNICe 
Tools 

Total 

Schedule 
6-7 

F L T 

Total 

Total 
Technolo!ilY 

costs 
,., Admm11tra1ive r-l.__ ___ ~-

I 
C1v1I engmeerin11 ~_!16e<lule 

lump sum 
Royali1ies 

I 

Civil engmttrmg ~h4edule 

~ Finance 

Oeprec111ion 

Total 

Sources of finance I ~~~1~le 

Equily 
Loaru 

F l T 

! F l T F l T === +-
Site overheads Site 

: ~'::nl'f Pruduct1on progr.immel~;edule Maintenance Building 

+W.tile Total 

• By products ea:1.1 units ..__ro_"'-------~~ ,_,t__--=======f-__J I I Prnduc•• '----------t---+---------?---~ 
'---t::====!-..::1~ To schedule 10-8/J imo~i:\tauon l~~edule Net mcome 11atemllf\I I ~h~ute 

labuur 

Function 

I Schedule 
18-1 

No Variable 

f---s_"'-' _ _,,Jf'-"'h3'-edu-tle Sal.oines 

Funcuon No -_u---
Total 

Sctwdule 
8 -7 

Schedule 
8-4 

-

Total 

F l T Nel profit 

Ta• 

Retained earnin95 

Auets 

l Total production cosu j fo~'1~le 
"-------'l'--1'--ol Materials 

'--.~__,, '-'"''"' 

L 

r ~:::"'· 
L---------------------'~------------~ ~----~"="' 

NPV ecilculat1on I ;ic;~J e SmJfCI! 5':ucer and Peyler & Co., London. 
Nottti f .. Fure1gn cu1re11cy, l •Local curreocy; T"' Total Sutnchedules omtlted. 

,___ _ _..~ 
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TY STUDIES. 
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This report is written according to the Manual of the UNIDO. During the execution 
of this study I examined the approach of The Institute of Industrial Development of 
Minas Gerais,-INDI, towards the elaboration of feasibility studies. I compared this 
approach with that of the Manual to see if perhaps INDI's approach would contain 
elements more suited to developing countries than that of the Manual. 
The conclusions of this comparison are discussed in chapter 14. 

3.2.3 Commercial profitability. 

Commercial profitability analysis is the first step in the economic appraisal of a project. It 
is concerned with assessing the feasibility of a new project from the point of view of its 
financial results. This analysis is applied to appraise the soundness and exceptability of a 
single project as well as to rank projects on the basis of their profitability. The commerci
al profitability analysis comprises: 

-Investment profitability analysis. 
-Financial analysis. 

Investment profitability analysis is the measurement of the profitability of the resources 
put into a project, more directly the return on the capital no matter what the sources of 
financing. 
Financial analysis has to take into consideration the financial features of a project to 
ensure that the disposable finances shall permit the smooth implementation and 
operation of the project. 

Different methods may be used as a basis on which to assess the investment profitability 
of a project: 

-Simple rate of return. 
-Pay-back period. 
-Net present value. 
-Internal rate of return. 

The first two methods, the simple rate of return and the pay-back period, are usually 
ref erred to as simple or static methods since they do not take into consideration the whole 
life span of the project but rely on one model period (most frequently one year) or at best 
on a few periods. Furthermore, their application is based on the project's annual data, 
meaning that all the inflows and outflows enter the analysis at their nominal non
discounted values as they appear at a given time during the project's lzfe. 

The net present value and internal rate of return are called discounted of dynamic 
methods because they take into consideration the entire life of a project and the time 
factor by discounting the future inflows and outflows to their present values. 

Financial analysis is carried out on a year-by-year basis. It includes liquidity and capital 
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structure analysis. The first aims at ensuring the flow of cash through the construction, 
running-in and operation periods of a project. The capital structure analysis is carried out 
to make sure that each type of investment (fixed and working capital) is covered by a 
suitable type of finance. 

The above methods will not be discussed here further. For their application see 
chapter 12. 7. 

3.2.4 National profitability. 

Commercial profitability as assessed earlier may not give a good idea of the contribution 
of a project to the economy of a country. For measuring a project's contribution to the 
national economy, national profitability analysis should be applied. 

A fundamental strategic objective of the national development policy of any country is to 
raise the present standard of living of its population and to allocate investment to achieve 
a higher growth rate of the economy and thus to increase the future consumption. 
As is well known, the national income is the only source for increasing both consumption 
and savings. It is a basic quantitative measure of the level and rate of increase in 
national welfare. The level of national income is regarded as a proxy for national welfare, 
reflecting both the resource endowment of a country and the degree to which the basic 
needs and ambitions of the people are satisfied. 
Thus, a fundamental ultimate aim of an investment project undertaken by a country is to 
contribute as much as possible to the national income. National income may be 
translated at the project level as net value added. The problem, there/ ore, may be reduced 
to the assessment of the value added expected to be generated by an investment project 
on the basis of the real social value of inputs and outputs. 

Net value added consists of two major components: salaries and wages and an excess 
that may be called social surplus. From the point of view of a project the salaries and 
wages are inputs, but from the viewpoint of society they are part of the national income. 
More salaries and wages mean higher employment, higher income per person employed or 
both. Larger wage bills mean higher purchasing power of the population or, in other 
words, higher national welfare. 

The social surplus is that portion of the value added that has been directed through other 
channels of the same national distribution mechanisms: taxes to the treasury; net profit 
(dividends) to shareholders; interest on borrowed capital to the financial institutions; rent; 
allocation for the expansion, reserve and social welfare fends of the firm etc. 

The net value added is a measure of a project's contribution to the national income only 
to the extent that it is distributed and consumed in a country and for the benefit of this 
country. The portion of the value added that is repatriated abroad as wages, interest, 
dividends, royalties, rents etc. does not add to the national income of a country and 
therefore should be excluded from the net value added when evaluating the soundness of 
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a project from the point of view of the society. In other words only the national net value 
added is a proxy for national welfare. 

The net national value added must be calculated in detail with the help of the discoun
ting formula. The expected annual values throughout the project's life are all reduced to 
one figure by application of the discounting rate. The present worth of the value added 
thus computed must be positive. Then the project has passed the first part of the socalled 
absolute efficiency test. If this condition is not met, the project should be carefully re
examined and modified. 

However, merely passing this test - although very important - is still not a sufficient 
condition for accepting a project. For this purpose, the project should go through the 
second stage of the absolute efficiency test. If the sum total of discounted value added for 
the whole life of a project is larger than the sum total of discounted wages, the project is 
efficient from the national point of view. The value added produced by this project not 
only recovers the wages needed for its operation but also generates a social surplus which 
is a source for increasing present consumption and for future expansion of the economy. 

The application of the value added can be encountered in chapter 13. 

3.2.5 Additional indices. 

Additional indices in project evaluation reflect the fulfilment of development objectives 
other than those encountered in using the basic criterion and therefore require the 
appraisal of the project's contribution to such objectives. 

Three additional indices are included in this report. They will be discussed here 
below. 

Employment effect. 

If the creation of new employment opportunities is one of the principal development 
objectives, one would try to create the largest number of new jobs with a given amount of 
capital. In other words, investing as little capital as possible for each single new job. 
When evaluating an investment project from an employment point of view, its impact on 
both skilled and unskilled labour should be taken into account. The second are those 
who did not undergo any kind of training while the first have done so in order to master 
their job. Not only direct employment, but also indirect employment should be conside
red. Direct employment refers to the new employment opportunities created within the 
project; indirect employment concerns job opportunities created in other projects linked 
with the project which is being evaluated. 
In chapter 13.2 the employment effect is dealt with. 

Distribution effect. 

The execution of industrial projects can effect the distribution of value added in two ways. 
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First, it can be distributed differently among the social groups, in which case a group 
distribution effect is relevant. Secondly, the value added may be allocated differently 
among the regions of a country - the regional distribution effect. It may be pointed out 
that distribution objectives could be achieved mainly through the fiscal and price policies 
of a Government. In addition, however, it may be of interest to find out how the benefits 
of an investment project are being distributed among social groups. 
This is worked out for this project in chapter 13.3. 

Net foreign-exchange effect. 

An essential part of the overall economic evaluation of an investment project is the 
assessment of the effects of its implementation on the foreign-exchange position of a 
country. In countries where the shortage of foreign exchange is a key obstacle to econo
mic development, the project's effect on the balance of payments has to be estimated. 
The assessment of the balance of payments effects of a project entails a systematic and 
careful analysis of the total inflows and outflows of the project in foreign currency. Also 
the total effects of the project, direct and indirect, should be taken into consideration. 
If two or more alternative projects are compared on the basis of their net foreign
exchange effects, the annual figures should be discounted to their present value. The 
project with the largest present value of net foreign-exchange efff ects is to be preferred. 
The net foreign-exchange effect is dealt with in chapter 13.4. 

3.2.6 Uncertainty analysis. 

The previous presentation of the methods of commercial and national profitability 
analysis is based on the assumption that the evaluator has a peif ect knowledge of the 
future in cases in which information about the future is required for making an invest
ment decision. Each decision on the volume of production, size of investment, operating 
costs, prices, discount rate, lifetime of the project etc. is a logical outcome of an assump
tion about a known sequence of future developments. 
But in practice there is always uncertainty about the future. It will rarely, if ever, tum out 
that events occur exactly as forecast. 

The procedure for applying uncertainty analysis is basically the same for the above 
mentioned methods. Here we discuss the break-even analysis and the sensitivity 
analysis. 

Break-even analysis is carried out to establish the lowest production and/or sales levels at 
which a poject can operate without endangering its financial viability. The term break
even point (BEP) is used to indicate a level of operation at which a project yields neither 
profit nor loss. This level can be expressed either as a percentage of capacity utilization in 
physical units or as a volume of sales revenue. The break-even point could also be 
expressed as a minimum selling price for outputs or as the maximum purchasing price for 
inputs as well as the maximum operating cost per unit of output. 
The lower the break-even point, the higher the chances of a project for earning profits 
and the lower the risk of making losses. 
Sensitivity analysis shows how the value of the efficiency criterion, net present value, 
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changes with variations in the value of any variable (sales volume, selling price per unit, 
cost per unit etc.). If the value added is sensitive to the variables, the project is sensitive 
to uncertainties and special care should be devoted to making precise estimates, particu
larly of those variables the estimated values of which may contain significant errors. 
The break-even analysis and financial calculations under uncertainty are calculated in 
chapter 12.8 
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4. 

Geographical and economical setting. 

4.1 Geographical data. 

4.1.1 Brazil. 

Brazil is located in east-central South America occupying nearly half of the South 
American continent. It is the largest country in Latin America and the fourth largest 
in the world in continuous area ranking after the Soviet Union, Canada and China. 
The total land area is 8,511,965 sqkm extending 4,328 km north to south and 4,320 
km east to west. The total length of the Atlantic coastline is 7,408 km. Brazil shares it 
total international land boarder of 15,719 km with all the countries of South America, 
except Chile and Ecuador [6,7]. 

The capital is Brasilia, which was founded in 1962 and which became the fastest 
growing city in the Americas in the 1960s. It had an estimated population of 1,567,709 
in 1985. 

Brazil has a tropical and equatorial climate, characterized by high temperatures and 
moderate to high rainfall. There are three major climatic zones; the tropical north, 
the subtropical south-east and the temperate south-east uplands. 
The coolest period is from May to September and the hottest from December to 
March. The rainy season lasts from October to May. Rainfall is fairly evenly distribu
ted throughout the year and the average annual precipitation nationwide is between 
101.60 cm and 203.20 cm [7]. 

With 155 million inhabitants Brazil is the most populated country of Latin America 
and ranking seventh in the world. The greatest part of the population is concentrated 
in the region central-south which includes the great industrial complex formed by the 
cities of Rio de Janeiro, Sao Paolo and Belo Horizonte. Historically the country 
always had its population grouped round the coast-line and nearby regions. However 
from a few decades ago onwards one verifies a great migration movement to the 
west which resulted in great urban agglomerates. 

The official language is Portuguese and is spoken throughout the whole territory. 
There is great freedom of practising different cults, but the predominant religion is 
catholic. 
The basic monetary unit is the cruzeiro (Cr$). 

With reference to the Greenwich meridian, Brazil possesses two indications of time: 
East -3 hours ("behind GMT") and West -4 hours ("behind GMT''). 
The metric system is common in Brazil and the topographical unit measure is hectare. 
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4.1.2 Minas Gerais. 

The state of Minas Gerais is located in the south-east region of Brazil, and with an 
area of 578, 172 sqkm (7% of Brazils territory) it is the fifth state of the country 
regarding its territorial extension. (see figure 4.). Its size can be compared to France 
and Holland together. 
Minas Gerais is the second largest state in Brazil regarding its population (15 
million). About 70% of its population is concentrated in urban areas. In 1980, half of 
the states inhabitants were less than 19 years of age, and the group forming the most 
productive part of the labourforce (20-49 years) totaled 38% of the population [7]. 

The capital, Belo Horizonte, is situated in the central region of the state and counts 
2.4 million inhabitants, making it the third largest city of the country. Its metropolitan 
region is integrated by 14 municipals with a total population of 3.6 million [7]. 

The state has a mountainous relief. More than half of its territory is situated between 
600 and 900 m above sea-level. Minas has a soft climate. The average annual 
temperature in Belo Horizonte is about 21.5 °C. The average annual precipitation is 
151.5 cm with rainperiods from November till March [7]. 

The state is divided in eight political regions with each its own characteristics. This 
division is made in order to facilitate the distribution of social-economic development 
programs. 
The eight micro-regions are (see figure 5.) (7,8]. 

I. Metalurgica e Campo dos Vertentes. 
In this region the greatest part of all economic activities in the state take 
place, the most important are; non-metalic mineral industries, metallurgical 
and mechanical industries. 

II. A Zona da Mata. 
Situated between Belo Horizonte and Rio de Janeiro is one of the most 
populated areas of the state. Juiz de Fora with its 380 thousand inhabitants 
is the most important city in this region with a diversified industrial park. 

Ill. 0 Sul de Minas. 
This region has a strategic localization with almost the same distances to 
Rio de Janeiro, Sao Paolo and Belo Hon'zonte. It is one of the most 
developed regions of the state. 

IV. 0 Triangulo Mineiro. 
It is one of the most richest regions of the state and plays an important 
role in the development of the central-west of Brazil. 
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V. 0 Noroeste. 
Is a typical region of agriculture and live-stock farming. This region with a 
small population just recently started industrial development. 

VI. 0 Vale do Jequitinhonha. 
This region is situated in the north-east of Minas. It has an economy based 
on subsistence farming. Today however mining and re-forestation opens 
new perspectives for this region. 

VII. 0 Vale do Rio Doce. 
This region has the most important steelindustry of the state and it also 
produces and exports precious stones. 

VIII. Alto Sao Francisco. 
This region has great agricultural potential and today new investments are 
made to exploit this area. This area is also known for its re-forestation pro
grams. 

4.2 Economy. 

4.2.1 Brazil. 

Today Brazil is the tenth major economic market in the world. In the last 30 years it 
underwent an intensive and vigorous process of modernization and development 
which resulted in profound transformations in its social-economic structure. 

However from the midst of the 1970s with the increments of oilprices, the lower 
growth of world economy and the elevated interest rates on the international financial 
markets, heavily affected the performance of the Brazilian economy. It resulted in an 
accelerated deterioration of the external expenditures of the country, a worsening of 
the inflationary process and adoption of adjustment measures which caused an 
accented economic recession [7]. 

The Brazilian economy still suffers from the effects and reflections of these problems. 
It has to face a difficult process of adjustments which has as main objectives to res
train inflation, to reduce the foreign debts and the elimination of internal public 
deficit. 

In spite of its problems however, Brazil, undoubtfully, presents a great growth 
potential. The country is rich in natural resources. It possesses vast reserves of 
minerals, for example, steel, bauxite, manganese, stones and precious metals which 
are being exploited at an increasing scale. Its territories still counts great extensions 
of areas suited for agricultural activities [7]. 
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4.2.2 Minas Gerais. 

In the sixties it was the State Governments prevailing opinion that it was necessary to 
promote development, and therefore industrialization became the lever of the 
expected economic growth. 
The state Government began with the establishment of an institutional framework 
needed to activate and support the effort of modernization of the industrial structure 
of Minas. 
The efforts to attract new investments, iniciated at the end of the sixties, met with a 
wide response of national investors as well as those from abroad [7]. 

In the beginning of the seventies the industrial sector diversified tremendous. This 
resulted in development of strong and potential sectors like the metal-mechanical 
sector, electrotechnical sector and transport material. 

Between 1971 and 1985 the average growth rate of GDP1 reached 8% per year. This 
equals an absolute increasement of 111 % with regard to 100% for the whole country. 
This succesful performance was for account of the manufacturing sector and industrial 
services [7]. 

The policy adopted by the Federal Government, i.e. import substitution, caused a 
wave of important investments by the Government and private entrepreneurs. 

Minas with its vast territorial extension and increasing population competes with the 
state of Rio de Janeiro for the second economic position of the country. Its share of 
the GDP is 9% and a 14% share in total electric energy consumption, 9% of total 
ICM2 and 11 % in national exports [7]. 

The economic potential of Minas is based on the agricultural, mining and metallurgi
cal sectors. Historically Minas Gerais was an exporter of only primary goods and 
intermediates (steel, aluminum, cement, coffee, milk, fertilizers etc). In recent years 
Minas became a producer and exporter of manufacturies and capital goods, cars, 
micro-computers, confection and processed foodstuffs [7]. 

Untill 1985 the economic structure of Minas Gerais was greatly influenced by the 
industrial sector which was responsable for 43% of its GDP, while the agriculture and 
livestock farming sector contributed about 15% and the service sector 42% [7]. 

A great transformation process occured during the last years. For example agriculture 
and livestock farming represented in 1970 19% of GDP, dropping to 15% in 1985, 
while industry grew from 36% to the actual 43% during the same period. 

Exports of Minas increased with 120% between 1975 and 1986 and diversified at the 

1 Gross Domestic Product. 

2 Tax on Circulation of Goods. 
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same time. The participation of the manufactured products in total exports evolved 
from 15% in 1975 to 55% in 1986. 
Agriculture and livestock farming, although it showed a great loss in its share of the 
GDP, is socio-economically still of great importance to Minas. Livestock farming has 
a 46% share in the total value of this sector while agriculture reaches 27%, 17% 
foresty and other activities 10% [7]. 

4.3 Agro-industry. 

In this chapter we describe the situation of the agro-industry in Brazil and Minas 
Gerais. The canning of asparagus is a process which must be ranked among the 
industries in this sector. Asparagus are the raw material for the industrial canning 
process. 

4.3.1 Brazil. 

Although the agro-industrial activities in Brazil were present in the beginning of this 
century, the establishment of the agro-industry complex actually started in the 1970s. 

The modernization of agriculture can be considered as the main factor for the 
configuration of the agro-industry complex. 

The implementation of an industry of machines and equipments made possible the 
modernization of agriculture. It transformed this sector into a consumersmarket for 
these products besides fertilizers. this altogether modified the technical basis of 
agriculture which resulted in a higher quantity and especially a better quality of the 
produce [7,9]. 

The modernization of agriculture did not effect the whole production structure in this 
area with the same intensity. A heterogeneity was ascertained regarding the absorpti
on of the new technology. There were and still are great differences between regions 
and differences in cultivations and breeding [7,9]. 

These different viewpoints with respect to new technologies associated with other 
factors -problems with the market, enterprise organization, possibilities of processing 
the raw materials- make it possible to divide the agricultural production into two 
groups. 

The first group is the one with direct ties with the industry and this group comprises 
the cultures of soy, cane-sugar, tabacco, maize, greens, asparagus, fruit and livestock. 
The other group has no effective ties at this moment with the industry. Among this 
group are the cultures of beans, manioc and rice [9]. 

Nowadays the expension of the agro-industry plays an important role in the develop-
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ment of agriculture in Brazil. It is still important to overcome the obstacles which 
proceeds from the agricultural production as, no constant offer, no homogeneity in 
the quality of the produce. 
The quality and the homogeneity of the produce are very important to be able to 
maintain the competition on the international markets. Clear agreements must be 
made between the producers of the raw materials and the processers to maintain a 
high quality. 
In this context many Brazilian enterprises made great investments in advanced 
machines and new packaging and they rendered technical assistance to the producers 
to maintain their running markets [9]. 

The agro-industrial sector itself can be divided in two main groups as well. In the first 
group are placed those activities of the primary processing of products as coffe, rice, 
beans and milk. They maintained themselves in the margins of technological innovati
ons. 
The other group contains of those industries who transform on a large scale the raw 
materials. This group exists of the production and refinement of vegetarian oils, 
cigarettes, prepared meat, preserves and extracts of greens and fruit etc. [9]. 

4.3.2 Minas Gerais. 

The agro-industrial activities in Minas Gerais ranks third in terms of importance in 
Brazil but are of considerable lower importance in comparison with the states of Sao 
Paolo and Rio Grande do Sul who lead the national production. 

The industrial use of raw materials from agriculture is still in its infancy. A large part 
of the agricultural production in Minas, as soy and coffee, are exported unprocessed 
to other countries or other states in Brazil where they are processed [9]. 

The reason for this weak integration is due to the production structure of both 
sectors. In the agricultural sector productivity is low and besides this the supply of the 
produce for the industrial processing is not spatial concentrated. 
In the industry, the small organization and the artisanal production methods hampers 
the diffusion of new techniques to the agricultural sector [7,9]. 

The agro-industrial potential of Minas Gerais can be encountered in the flat regions 
and irrigated areas where modern agriculture makes possible the establishment of 
new enterprises. 

How are the perspectives for the agro-industry? The processing of fruits and preserves 
has an excellent potential to be exploited by agro-industries. Especially when produc
tion takes place in the irrigated areas along the river Sao Francisco with high 
production yields adequatly for industrial processing [7,9]. 

Some enterprises are already situated in these regions; Fruitrop (tomatos and other 
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fruits), Banavit (sweets and preserves), 
Uvale (dried fruit). Others have investment plans for the installation of new units, 
such as; Cica II (preserves), Preserves Hero Ltd (tomato concentrates) Paoletti 
(processing of tomatos, maize and peas) [9]. 

4.4 Irrigation project + Jafba district. 

This research project aims at implementing a canning industry for asparagus in the 
north of Minas Gerais, in the so-called 'Agro-industrial district of Jafba'. 

In this chapter we give a brief description about the origion of an irrigation project in 
this district and its objectives. This project is important for the cultivation of several 
kinds of produces as well as asparagus. 

In the midst of the seventies the Government of the state of Minas Gerais initiated 
the development of an irrigation project, comprising an area of 100,000 ha, localized 
in the northern region of the state between the rivers Sao Francisco and Verde 
Grande, and became denominated as the 'Agro-industrial district of Jalba' [10]. See 
figures 2. and 6. 

In those days a considerable part of the hydraulic infrastructure was built but after 
that the project paralized caused by several difficulties. 

Between 1985 and 1986 CODEY ASF and RURALMINAS1 concerned with the 
future of the project layed their heads together and searched for financing possibili
ties for this project [10]. 

In 1987 a consortium of private Brazilian enterprises and one Portuguees elaborated 
the concept in more detail and made a feasibility-study for a part of Jafba, correspon
ding with 28,200 ha of irrigated land. This part came to be called Jafba I. 
In February 1988 an appraisal commission of the World Bank approved a financing of 
US$ 150 million for the implementation of the project [10]. 

CODEVASF, responsable for the irrigationworks in the Jafba district and RURAL
MINAS, responsable for the agrarian occupation of the district have as objective the 
agriculture and agro-idustrial development of the region. 

Next to this an increment of agricultural products, increment of employment, quality 
improvement of the produces, exportation of surplus, increment of individual income 
for the planters and besides an economic integration in the state markets as well as 
national. 
We give here a brief description of the actual state of Jafba I [11]. 

1 Foundation for Rural Minas. 
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Within the circumference of these 28,200 ha, already three projects operates and 
another one is already in the implementation phase. The global distribution of this 
area is shown in figure 7. 

* 

* 

Area Cl and C4 (belong to Agrivale, a private enterprise). 

With a total area of 3,564 ha, already 300 ha is irrigated by means of a 
central pivot, with water directly captured from the river Sao Francisco. An 
extension shall take place and this project will be supplied with water of 
the principal system of the Jafba project. 

Area E (belong to Agroceres, a private enterprise). 

A total area of 650 ha of which 60 ha is irrigated with water from the Sao 
Francisco river. This private company uses this lot for growing seeds. 

* Area D. 

* 

This area is called Mocambinho and has as aim to be occupied by small 
planters, with lots of 5 ha, whereby all infrastructure. In the near fu,ture this 
area will be occupied with 260 f amities. 

Area A,B, CJ and F. 

These areas are destined for small lots of 5 ha. These areas will be occu
pied by 1,817 families. These families will receive total infrastructure, 
inclusive the irrigation system in operating condition. 

* Area C2. 

This area is divided into lots of 20 and 50 ha destined for small and 
medium enterprises. Each lot will receive a connection with the general 
irrigation system. The infrastructure necessary for each lot will be for 
account of every proprietor. 

The basic infrastructure of J afba 1 is as follows. 
The Jafba project utilizes a great part of the hydraulic infrastructure which is 
projected for 100,000 ha. For the project of 28,200 ha of Jafba 1 the following has 
already been constructed [11]. 

* 
* 

* 

Demand canal from the river Sao Francisco with an extension of 1.2 km. 
Pumpstation nr. 1 (EB-1) nominal capacity of 80 cubic meter/s with a 
total power of 21,500 Kw (Kilowatt). 
Principal canal nr. 1 (CP-1) with an extension of 6.9 km, a width above 
21 m, depth of 5. 6 m and width of the bottom 5 m. 



* 

* 

* 

* 

* 
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Pumpstation nr. 2 (EB-2) projected for pumping 65 cubic meter/s, is 
already equiped for pumping 18. 7 cubic meter/s. 
Principal canal nr. 2 (CP-2) with a length of 6.5 km, a width of 24.5 m a 
depth of 5.5 m and width of the bottom of 8. 7 m. 
Secondary and tertiary hydraulic system of Mocambinho, sufficient for 
irrigation of 1300 ha. 
Colonization nucleus of Mocambinho with 200 houses already occupied by 
colonists. Disposition of electric energy and running water, administrative 
infrastructure, a healthpost and a school. 
Substation of CEMIG- The Energy Company of Minas Gerais, for the 
attendence of the pumpstations and local consumption. 

The project of Jafba foresees that the small farmers with their families will stay on 
their appointed pieces of land of 5 ha. This means that the district will be populated 
with an substancial rural population who's heterogeneity of human values and origin 
demands a strict selection process. This selection is on account of its criteria perhaps 
not just but certainly rigorous. By means of these criteria one intends to establish a 
uniform population by which integration takes place culturally as well as socio
economically, aiming at self-realization and emancipation of the population in 
question. 

The most important criteria used in the selection process are: 

-one should have minimum financial means. 
-one must be able to read and write. 
-have some experience with agriculture, mainly irrigation. 
-be of age between 21-55 years. 
-one must be fysically and mentally in good health. 
-social and communicative skills are required. 
-one should have a noticeable interest in the project. 

Momentary the technical assistance to the small farmers is executed by two technici
ans with a superior level of education and by eight technicians with lower level of 
education. 
The infrastructure for social assistance consists of two schools and three health 
centres in the region. Besides this the region has a common kitchen-garden, three 
common laundries, one meal factory, 15 sewing-machines for common use and 
professional instruction. 

There are two models of occupation possible [12]. 

The areas A,B,C3,D and F are destined for planters with 5 ha. They are offered a 
plot, and equipment for irrigation. This will be financed for 25 years with a grace
period of 5 years and rented at a rate of 6% annually, with inflation correction. 
Material for building a small dwelling are put at the disposal of these farmers untill 
they can afford to built a permanent house. The building materials can be obtained 
against reduced prices. 
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Area C2, is for planters with areas of 20-50 ha. These would be able to receive a plot, 
water and energy "na porta". Equipment for irrigation is for account of the planter. 
The area and infrastructure for water and energy to the plantsite are financed for 12 
years with a grace-period of 3 years and a rent of 6% annually, with inflation 
correction. 
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5. 

The production process of asparagus. 

5.1. Green or white asparagus. 

Belonging to the group of vegetables with a continuous culture, asparagus (Asparagus 
officinalis L.) of the family Liliaceae, is very nutritive and savoury in its natural fresh 
form as well as preserved or frozen (13]. 

There exists only a few varieties of asparagus and the differences between them are 
not well defined. Depending on how they are cut, the asparagus of the same variety 
can be of two general types; green and white, based on the collor of its stem. 
Generally the most important group includes the varieties Mary Washington, Marta 
Washington, Reading Grant, Palmeto and Argentuil. 
Between these, the variety which is best resistent against rust is Mary Washington, 
which in addition has a high commercial quality (good growth, size and quality of the 
stems). It is also uniform in size, shape, collor and produces thicker stems (14]. 

Asparagus are consumed on a large scale in predominantly richer countries as the 
United States, Canada, Japan and the European countries. The European countries 
prefer mostly the white asparagus whereas the United States, Canada, New Zealand 
prefer more the green varieties (13]. 

In 1978 ITAL1 did research into the differences of the variety Mary Washington, 
green and white, regarding the chemical composition and nutritive contents. The 
conclusions were that the chemical composition of the white and green stems varies 
little during the harvest period. It was observed that a small increase occured of the 
vitamines Bl, B2, and C during the month October and afterwards a decreasement. 
The major part of the present sugars in the white and green asparagus are reduced 
sugars as glucose and fructose. An important fact observed was the superiority of the 
green asparagus concerning its caloric and nutritive values (14]. 

In the present study we investigate the possibility of canning only the white asparagus. 
The choice is based on the simple fact that the greatest market for asparagus is 
Europe and its consumers preference goes predominantly for white asparagus. There 
are some exceptions though as England and Italy, where green asparagus is prefered. 
Because preserved asparagus in a tin can is still more demanded than bottled 
asparagus, we restrict ourselves to the canning of the produce. However, because of 
better possibilities of recycling jars it may be possible that in future consumers shall 
prefer bottled asparagus. This possible future trend is not considered in this study. 

1 Technical Institute for Foodstuffs. 
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The same counts for frozen asparagus. There is a trend in freezing green asparagus. 
However a great part of the fresh production is frozen and shipped to other countries 
were it will be processed [15]. 

A5 the experiments of EMBRAPA had good results with the variety Mary Washing
ton in the district of J afba, we recommend this variety for future cultivation. The 
industrial process deals with the canning of the white variety. 

5.2 Description of the cultivation of asparagus. 

A brief description of the cultivation of asparagus is necessary to get an idea of the 
treatment of a plantation in practise and the required conditions of the asparagus for 
the industrialization process. 

The best type of soils for its culture are those with the following characteristics; 
profound, loose and light, rich in humus and sandy. If the soil does not present this 
characteristic it is recommended two months in advance to add fertilizer to increase 
its ventilation. The adequate ph-value is between 6 and 7. If correction is needed it 
can be done with addition of lime. A fertilization is also needed before sowing, of 
NPK2 (10:10:10:) additioned with magnesiumsulfate and boracicsulfate. (see chapter 
5.4 for quantities) [3]. 

It is recommended to use 30 cm between the lines. The distance between the seeds in 
one line must be 5 cm. After sowing, the seeds are covered with the same soil of 
about 2-3 cm thickness [3]. 

The germination of the asparagus is slow and it takes about three to four weeks. 
During this period special attention must be paid to irrigation. After the seeds 
germinates a little urea can be added to stimulate growth. After germination, NPK 
(10:10:10) must be added to the soil every month [3]. 

After six months the seedlings are transplanted. A selection must be made and only 
the strongest and most uniform must be picked out and the less developed roots 
should be stripped off. 

Six months before the transplantation an analysis should be made of the soil. This 
should make clear if chemical fertilizer is necessary. 

The opening of the furrows should be made at the same time of the tranplantation to 
conserve the humidity of the soil, which is necessary for the development of the 
nodes. 
A distance between the furrows of 2.30 or 2.50 m is recommended because the 
radicular system of asparagus is extensive. The distance between the seedlings may be 
15 cm. The seedlings should be covered with the same soil also. To avoid weeds a 

2 N P205 K20 (N= sodium, P= phosphorus, 0= oxide, K= potassium) 
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monthly addition of potassiumchlorine and urea is needed [3]. 

After eight to twelve months the cultivator makes the first curtailment of the part 
above-ground and prepares the heaps of sand -30 to 40 cm- above the lines of the 
plantation, so that the stems can develop themselves beneath the surface of the soil. 
The stems are the commercial parts of the asparagus. 

Five days after the preparation of the heaps the first stems come out. From this time 
the cultivator has to walk through his plantation two times a day, in the morning and 
in the afternoon, and must harvest those stems which breaks through the surface of 
the heaps. 

Harvest is done with the use of appropriate knifes during 30 to 50 days in a normal 
year. The plant grows continuously but when the stems starts coming out thinner it is 
a signal that the plant starts loosing its force. Then it is time to spread out the heaps 
of soil evenly over the plantation and let it rest for six months. After these six months 
the only thing to do is to curtail the part above-ground and a new production phase 
begins [3]. 

During this break of six months a fertilization is necessary to restore the nutritive 
values of the soil. An addition of fertilizer and every month an application of urea 
and potassiumchlorine [3]. 

An other important aspect of the plantation is its irrigation. This must be taken care 
of in accordance with the necessity of the soil. 

The stems suited for industrialization can be classified in two types [16]: 

First grade, with diameter > 13mm and 
Second grade, with diameter 8-13mm. 

Asparagus with diameter smaller than 8mm will be refused. See figure 8. 
The standard size of the stems is 17 cm. These characteristics of the stems are in 
accordance with a governemental decree N° 246 of 3 November 1981 ''Norms and 
standards of identity, quality and packaging for classification and commercialization of 
asparagus", issued by the Ministry of Agriculture. 

With regard to the quality of the stems, asparagus will be refused when they are 
rusted, rotten, twisted, without tips, with open tips or green (more than one cm green 
collar of the tips) [16]. See figure 9. 

According to information obtained from canning industries in Pelotas, Rio Grande do 
Sul, the maximum rejection of asparagus of every plantation is 2%. As we have no 
information about a rejection percentage from the experiments in Minas Gerais, we 
will use the above percentage in the calculations of the totally required quantity for 
industrialization. 
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Figure 8. CLASSIFICATION OF ASPARAGUS. 

Figure 9. REFUSED ASPARAGUS. 
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The traditional packaging of the asparagus when transported from the fields to the 
industry is in a rectangular wooden box, with a cover, especially constructed for this 
purpose. The stems must be placed with their heads down, filling totally the spaces. 
See figure 10. This type of box accomodates the stems perfectly because the dimensi
ons of the box's base are smaller than that of the cover. 

5.3. Organization of the enterprise. 

In this chapter we discuss the question of how the organization of the cannery must 
ideally be. 
We stand for the difficult choice whether the cannery should embrace the production 
of asparagus as well, or that asparagus can be bought from third-parties. 

The first choice means that the cannery should possess itself a vast area of land. 
Planters who are working on the land are then employed by the cannery. 

The second option means that for example small planters with an area of about 5ha3
, 

would cultivate for example, one ha with asparagus and sell them to the cannery. 
We work this out with an example of the total number of men needed for the harvest. 

Figure 10. TRADITIONAL PACKAGING WHEN TRANSPORTED FROM THE FIELDS. 

3 See also chapter 4.4, the distribution of Jafba I. 
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Cultivation of asparagus requires much labour. From data available from EMBRAP A 
we learn that during harvest about six persons are needed per ha, working eight hours 
a day. We already know that a whole year harvest is possible. This means of course 
that transplanting should not take place all at the same time but spread out during a 
year. In chapter 5.4 a production-scheme for asparagus is worked out. From that 
chapter we see that when every month (for six months) during one year one hectare is 
planted, in a normal year, for example year four, harvests are possible every month. 
This means that six people are needed continuosly per ha/year. 

When we would have planted 100 ha, distributed over a year, we would need 100 
persons to harvest continuously. All these people would then have to be employed by 
the enterprise. 

Due to the fact that harvesting of asparagus is physically hard work one could raise 
questions if it is physically possible to do such kind of work a whole year round. 

The other possibility, as mentioned, is to buy the asparagus from third-parties. Small 
producers in the Jafba district with 5 ha of land probably could cultivate asparagus at 
a small scale, for instance at one ha. These farmers can offer their produce to the 
cannery. 

It is not said that this choice would be better. All kinds of problems can be faced for 
example dependance relations between planters and the cannery, or problems with 
price-agreements. An additional study could be dedicated to these subjects. Unfortu
nately this is beyond the scope of this rapport. 

In the calculations for this project we assume that asparagus will be bought from 
third-parties. The costs for these raw materials consists of production costs and extra 
charge for the cultivator (see chapter 5.4). 



37 

5.4. Raw materials. 

In this chapter we discuss how sowing of asparagus need to take place, spread over 
one year, to get in the subsequent years a continuous harvest during the year. 
At the same time we show the production costs per hectare to fix the price for 
asparagus, as input for the factory, which must be paid to third-parties. 

In chapter 2 we already mentioned that experiments in Janauba (Minas Gerais) 
yielded 10 ton/ha/harvest. In our calculations we shall not use this figure. We assume 
that this yield was obtained under ideal circumstances. Due to the fact that asparagus 
will be bought from third-parties, these circumstances probably will not occur. In our 
calculations we therefore take as a maximum yield 7 ton/ha/harvest (according to 
EMBRAPA). 

In chapter 2 we mentioned that a whole year harvest is possible. However, influenced 
by weather conditions yields show a fluctuation during a year. 
According to the results of EMBRAP A, during the months May, June, July and 
August (the winter months) yields will reach about 4 ton/ha. During the months 
September till April (the warmer months) yields will be 7 ton/ha. 

The maximum capacity of one hectare (depending which month) cannot be expected 
in the first harvest. The first and second harvest must be restricted to about 2 weeks. 
Should this time be exceeded then this could damage the asparagus-plant [3]. 

In chapter 5.2. the cultivation of asparagus has been dealt with. It was explained that 
from sowing till the first harvest takes a period of about 16 months. The subsequent 
harvests occur with time intervals of 6 months. This means that from one hectare two 
harvests are possible every year, with an average yield of 12 ton/ha (see table 5.4.2). 

Due to the fact that there are months with higher and months with less yield, it will 
be clear that the time of sowing influences the harvest months, and subsequently also 
the yields. See figure 11. 
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Figure.11. This figure shows the yields in tons in every month for one hectare. In practise the transitions 
from April to May and from August to September will naturally not be as abmpt as mentioned in the text 
but a smooth decrease and increase as shown in this figure. 

7 
".. ;------

' 

\\, 
4 

Jan Feb Mar Apr May Jun Jui Aug Sep Oct Nov Dec 

, 1ource: EMBRAP A. 

If we sow one hectare with asparagus seeds in January in a certain year 1 then, the 
first harvest would be possible approximately 16 month later, in year 2 the month of 
June. 
The second harvest on this piece of land is possible 6 month later in December of 
that same year. 
If we sow one hectare in February in a certain year 1, then the first harvest would be 
possible in July in year 2 and the second harvest in January in year 3. See table 5.4.1. 

Table 5.4.1 shows that when sown a number of hectares in sequence, the harvests will 
be possible also in successive months. So to be able to harvest the whole year round 
it is necessary that sowing takes place in the first year successively. When sowing from 
January till June (in a certain year 1) every month one hectare, a whole year round 
harvest is possible from year three onwards. 

According to EMBRAP A harvest results will be like the figures here beneath. 

The first harvest during the months: 
September - April : 1 ton/ha. 
May - August: ¥-?ton/ha. 

The second harvest during the months: 
September - April : 4 ton/ha. 
May - August: 2 ton/ha. 

The third harvest during the months: 
September - April : 7 ton/ha. 
May -August: 4 ton/ha. 
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Table.5.4.1. Production yields in fictitious years. 

Month Year Year Year Year 
1 2 3 4-10 

Jan 1 (2) (2) 

Feb 2 (3) (3) 

Mar 3 (4) (4) 

Apr 4 (5) (5) 

May 5 (6) (6) 

June 6 (1) (1) (1) 

July (2) (2) (2) 

Aug (3) (3) (3) 

Sep (4) (4) (4) 

Oct (5) (5) (5) 

Nov (6) (6) (6) 

Dec (1) (1) (1) 
uos. 1 means sowm . g 

(1) means harvest. 
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Table 5.4.2 shows the production yields in each month from every year when in a 
certain year 1 sowing took place from January till June, and every month one hectare. 

Table 5.4.2. Production yields when planted one hectare every 
month from January till June in a certain year 1. 

Month Production yield in ton. 

Year Year Year Year Year 
1 2 3 4 5-10 

Jan 4 7 7 

Feb 4 7 7 

Mar 4 7 7 

Apr 4 7 7 

May 2 4 4 

June Yi 4 4 4 

July Yi 4 4 4 

Aug Y2 4 4 4 

Sept 1 7 7 7 

Oct 1 7 7 7 

Nov 1 7 7 7 

Dec 4 7 7 7 

Total 8,5 58 72 72 

% of 12% 80 100 100 
normal 
produc-
tion 
year (4) 

The price for the raw-material is calculated on the basis of the production costs of 
one hectare divided by the productivity in ton/hectare. On top of that a remunerati
on4 of 20% will be paid, based on the production costs, to the small producers. 
Table 5.4.3 shows the production costs of one hectare planted with asparagus. 

4 INDI's policy in agro-industry feasibility-studies, men! as a stimulus to the farmers. 
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Table 5.4.3 Production costs of one hectare. 

Year 1 costs/ha/year. Production costs - Agricultural part 
(conditions of North Minas Gerais) 

Specification Unit Quantity per bee- Unit cost Total cost Total cost 

tare Cr$ Cr$ US$ 

SOWING (400m•) 

Seeds (4) kg 050 2000 1000 20 

Preparation of sowing-land HT 2.00 550 llOO 22 

Organic fertilizer (5) m 4.00 700 2800 55 

Chemical fertilizer 10:10:10 (1) kg 20.00 12.96 200 5 

Labour (control of hetbs, sowing, irrigati- DH 25 204 5100 100 

on) (5) 

Irrigation (6) m 

PLANTING 

Ploughing (2) HT 3 550 1650 32 

Harrowing (2) HT 2 550 HOO 22 

Furrowing (2) HT 2 550 1100 22 

Distribution of organic material (5) DH 12 204 2448 48 

Distibution of chemical material (5) DH 10 204 2040 40 

Fertilizer magnesiumsulfate + borax (1) kg 600 30 18000 353 

Chemical fertilizer NPK 4:14:8 (1) kg 1000 12.96 12960 254 

Organic fertilizer (1) m 60 700 42000 824 

Transplantation of the seedlings (5) DH 27 204 5508 108 

Control of vermin (5) DH 7 204 1428 28 

Control of diseases (5) DH 6 204 1224 24 

Control of weeds (5) DH 80 204 16320 320 

Fungicides (3) kg 2 558 1116 22 

Formicides (3) kg 4 1166 664 13 

Insecticides (3) lit 6 883 5298 104 

Labour (irrigation) (5) DH 15 204 3060 60 

Cleaning of the plants (5) DH 4 204 816 16 

Fertilizer for covering 10:10:10 (!) kg 300 13.46 4038 79 

Irrigation 

HARVESTING 

Curtailment (S) DH 4 204 816 16 

Preparing the heaps of sand (5) DH 20 204 4080 80 

Labour (irrigation) (5) DH 10 204 2040 40 

Harvest ( + /- 15 days) (5) DH 160 204 32640 640 

Remuneration of 20% of total 34119 61'/J 

TOTAL 204816 4016 

AFfER THE HARVEST 

Remove the heaps of sand Dll 10 204 2040 40 



Organic fertilizer m 60 700 42000 824 

Chemical fertilizer 10:10:10 kg 480 13.46 6461 127 

Concrol of vermin DH 7 204 1428 28 

Control of diseases DH 6 204 1224 24 

Control of weeds DH 80 204 16320 320 

Fonnicides kg 4 166 664 13 

Fungicides kg 2 558 1116 22 

Insecticides Iii 4 883 3532 (f} 

Distribution of organic material DH 12 204 2448 48 

Distribution of chemical fertilizer DH 10 204 2040 40 

Irrigation m 

Cleaning of the plants DH 4 204 816 16 

Urea (2) kg SOO 17.12 8560 168 

Potassiumchlorine (2) kg SOO 13.96 @80 137 

Magenesiumsulfate + borax (2) kg 600 30 18000 353 

HARVEST 

Curtailment DH 4 204 816 16 

Preparing of the heaps DH 20 204 4080 80 

Labour (irrigation) DH 10 204 2040 40 

Harvest ( + / • 45 days) DH 160 204 32640 640 

Remuneration of 20o/o 30651 601 

Total 183906 3606 

Obs. DH = "Dia homens" (Man-day . 
HT = "Horas trator" (Hours tractor). 
(1) Nutrisolo, Compania de Comercializa~iio de Insumos Agropecuaria, Belo Horizonte. 
(2) Cooperativa de produtores rurais de Janauba, Minas Gerais. 
(3) Fertiminas, Montes Claros. 
( 4) Agroflora, Sao Paulo. 
(5) Calciolandia Agropecuaria LTDA. 
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(6) Quantities for irrigation water were not available. In the calculations no price is inserted. In 
the total production costs, costs for irrigation is a small percentage. 
Foreign exchange US$ = Cr$ 51. 
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Table 5.4.3 shows that from the first sowing till the first harvest total production costs 
amounts US$ 4016/ha. Divided by the yield during the first harvest gives the 
costs/ton. 

Production costs for the second harvest are US$ 3606/ha., and these costs are the 
same for the harvests hereafter. 

If we take the production figures of table 5.4.2 we can compute the price per ton of 
asparagus (production costs). 
For example, in year 2 the month of June shows 0.5 ton/ha. 
The production cost for this harvest was US$ 4016/ha. In December the yield is 4 ton 
with a corresponding production cost of US$ 3606 so the price per ton is US$ 902. 
We can do the same for all figures from table 5.4.2 and the results are shown in table 
5.4.4. 

From table 8.3.1 chapter 8.3. we know the production capacity for every month of the 
factory. Multiplying these figures with a faktor 2 (economic efficiency was 50% see 
8.3) we get the necessary production figures of asparagus. 
With these figures we can compute the price of the raw material paid to the planters 
as input for the factory. 

Table 5.4.4 Purchasing price of the raw material for spears only. 

Year 1 (*) Year 2 till 10 

Month Needed as Price Total Needed as Price Total 
input US$/ton US$ input US$/ton US$ 
ton ton 

January -- -- -- 376 902 339,152 

February -- -- -- 376 902 " 

March -- -- -- 376 902 " 

April -- -- -- 376 902 " 

May -- -- -- 188 1804 " 

June 48 4016 192,768 376 902 " 

July 48 4016 192,768 376 902 II 

August 48 4016 192,768 376 902 II 

September 96 4016 385,536 658 515 II 

October 96 4016 385,536 658 515 II 

November 96 4016 385,536 658 515 II 

December 384 902 346,368 658 515 II 

I Total I I I 2,081,280 11 I I 4,069,8241 
Obs. (*) Year l 1s the hrst year for the cannery, and corresponds with the second year m table 5.4.2. 
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Table 5.4.4 shows the price for the raw material for each year. These prices are on 
the bases of production of asparagus spears only with an industrial efficiency of 50%. 
When producing asparagus spears and pieces the industrial efficiency reaches 65% 
(see 8.3), this means less area needed to be cultivated so also a lower purchasing 
price for raw material. 
Table 5.4.5 shows the purchasing price for the option of asparagus spears and pieces. 

Table 5.4.5 Purchasing price wizen producing asparagus spears and pieces. 

Year 1 (*) I Year 2 till 10 I 
Month Needed as Price Total Needed as Price Total 

input US$/ton US$ input US$/ton US$ 
ton ton 

January -- -- -- 289 902 260,678 

February -- -- -- 289 902 " 

March -- -- -- 289 902 " 

April -- -- -- 289 902 " 

May -- -- -- 145 1804 " 

June 37 4016 148,592 289 902 " 

July 37 4016 148,592 289 902 " 

August 37 4016 148,592 289 902 " 

September 74 4016 297,184 506 515 " 

October 74 4016 297,184 506 515 " 

November 74 4016 297,184 506 515 " 

December 295 902 266,090 506 515 " 

Total 1,603,418 3,128,136 11 

Obs. (*) Year 1 is the first year for the cannery, and corresponds with the second year m table 5.4.2. 
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6. 

Market. 

6.1 Export and import by different countries. 

In our research for potential exportmarkets we focussed on the European market. 
The reason for this is twofold. First, it appears that consumption of white asparagus 
in Europe is higher than that of the green variety [15]. Second, we were not able to 
gather important information about major importers of asparagus in countries outside 
Europe. 
In the following we give a description of the European market for canned asparagus. 

Total imports of asparagus-preserves in the European Community in 1988 reached 
nearly 68,000 tons. Within this Community, West-Germany is the main market, with a 
total import of 36,766 tons, almost 54% of total imports by the European Community. 
France takes a second place with 12,087 tons in 1988. Holland ranks fourth after 
Denmark [17]. See table 6.1.1. 
Within the European Community Spain and Holland are the main suppliers. Almost 
three-quaters of total imports comes from third countries. 

China and Taiwan are the main suppliers on the European markets. In all European 
countries there is a tendency that China is taken a leading position due to their low 
prices. Through this price-policy of China this country has taken away a part of the 
share of Taiwan in recent years [17]. 

Table 6.1.1 Imports of asparagus preserves by different European countries. 
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Besides the competitionstruggle between China and Taiwan also Peru and Chili 
entered the market in recent years. Untill recently Peru was explicitly concentrated on 
the North-American market, but now export is mainly focussed on Western-Europe. 
Since 1985 export of preserves only has more than doubled. Denmark has strong ties 
with Peru. Eighty percent of imports of asparagus-preserves by this country comes 
from Peru. In Holland imports from Peru has fallen to 645 tons in 1988 (18%). In 
1988, 51 % of total asparagus-preserves in the European Community came from China 
and Taiwan (17]. 
The West-German market for asparagus at this moment is being controlled by 
imports of China. In eight years time China has become the greatest supplier on the 
German market. The share of Chinese imports, which counted 2% in 1981, increased 
to 62% in 1988. Untill 1986 Taiwan was market leader in Germany. The share in that 
year amounted to 55% while it dropped to 4% in 1989. With the increases of cheap 
Chinese imports, for the other countries remained a share of about 5 till 10% [17]. 
See table 6.1.2. 

Table 6.1.2 Asparagus import by West-Gennany. * Till 1985 without Spain, from 1986 including Spain. 

Canned asparagus import by West-Germany in tons. 

Country of origin 1984 1985 1986 1987 1988 1989 

Denmark 151 48 - 19 3 10 

France 14 - - 143 200 376 

Belgium/Luxemburg 15 - 25 45 64 49 

Netherlands 2608 2262 2735 2588 2213 2842 

Italy 1 - 19 3 - -

Spain* 2584 3138 2523 3094 2698 2086 

Other EC 6 - 59 - - -
countries 

(EC total) (2795) (2310) (5361) (5892) (5178) (5363) 

Peru 677 492 1269 1225 1498 1330 

Taiwan 16877 13555 21636 12020 4747 1627 

Mexico 991 355 801 161 25 15 

Brazil 177 144 71 59 45 35 

South Africa/Namibia- 1606 1776 1346 1575 1792 1185 
/Lesotho 

Hong Kong 41 - - 120 361 35 

China 4095 7249 8989 18077 22981 29777 

Other countries 233 345 255 612 139 122 

I 30076 29364 39728 39741 36766 39489 
Source: Rtckertsen Markenkonserven Vertneh Hambur g West-German . y 
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Research executed in West-Germany shows that in 1988 31% of the households at 
least bought once asparagus, bottled or canned. This percentage is increasing 
gradually for some years. In 1984 less than a quarter (24.2%) of the households at 
least once bought asparagus-preserves [17]. 

Asparagus is only a small item in the total assortment of preserves in Germany. 
However its share increases in recent years. In 1983 the volume of asparagus
preserves was 4.5% of the total amount of preserves, whereas in 1988 this share has 
increased to 6.3%. An impuls for the rise of total households that bought canned 
asparagus was the price. In recent years the average price has dropped, caused by 
cheap imports from China [17]. 

Exports from Brazil are given in table 6.1.3. These data are from January till 
November 1988. It shows that West-Germany is the most important outlet. 
Table 6.1.2 shows however that imports by West-Germany from 
Brazil diminished considerably. 

Table 6.1.3 Canned exports from Brazil, data from January till November 1988. 

I Canned asparagus exports by Brazil I 
Country of destination Weight in kg % 

Federal Republic of Germany 45,000 88,9 

Angola 161 0,3 

Bolivia 161 0,3 

Paraguai 5,273 10,5 

I Total I 50,595 I 100 I 
Source: Banc ot Braz11. 

According to German comments this drop in Brazilian imports is due to the quality of 
the Brazilian cans. They have been improperly produced and finished, giving a very 
strong tin taste, or even worse, flaking paint/laquer into the contents [18]. 

However on the other hand, importers interviewed in Germany cited the following 
factors in favour of the marketability of Brazilian asparagus [18]: 

* 
* 
* 

Good quality of Brazilian asparagus (if canning procedures are corrected). 
Acceptable delivery times from Brazil (4 weeks). 
Almost comparable shipping cost to the one from Taiwan or Brazil. 

The recommendations they made are: 

* Improving the quality of the cans. 
* Investigating trade arrangements similar to TACEC (see 6.2). 
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Consumer targeting packaging for "good quality" market (whole asparagus 
spears). 

Increase credibility as a reliable supplier by: 
-Establishing closer relations between packers and importers. 
-Developing standard contractual arrangements. 

Due to the interest of a group of Germans (see chapter 2.) who wanted to import a 
total quantity of 40,000 tons of asparagus, and to the above information of future 
prognoses we have made the assumption that the whole production will be exported 
to Germany. In the near future when the enterprise is already in production other 
markets could be exploited. 

Of course we must take into account that there will be a strong competition with the 
Chinese because they are the current leaders at the German market. Therefore prices 
of the Chinese cans must be taken into consideration when pricing Brazilian cans. 
This shall be dealt with in chapter 8.2. 

6.2 Marketing of products. 

In chapter 6.1 we mentioned the recommendations of German importers regarding 
exports of Brazilian asparagus. The first recommendation was that Brazilian canners 
should improve the quality of their cans. 
According to a document called ''Food exports to the Federal Republic of Germany -
Requirements concerning Quality, Packaging and Labelling", the German importers 
advises to use only impeccable material for cans. Even in the case of long storage and 
"aggresive contents" (tomatoes, morello cheries, asparagus, beans etc) there should be 
no danger of tin or any other heavy metal leaching the can and spoiling the contents 
(19]. 

Preferably only cans with enamel coating should be used. The tin content at present 
permitted in Germany is 250 milligrams of tin per kilogram of food. The importer 
however will not allow more than 100 or 120 mg/kg, since he does not know how 
much time will elapse until the product is consumed and to what extent tin will pass 
from the can into the contents during storage on his own premises and at subsequent 
stages in the distribution process. The enamel coating on cans must adhere to the 
metal so well that it does not flake off and the flakes become mixed with the contents 
[19]. 

With regard to labelling, labelling means providing detailed information on the 
package of the nature of the product, contents, weight, composition and producer. In 
order to be allowed to import into Germany the following details have to be shown 
[19]. 
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Name and head office of the producer or the person who sells the goods in 
Germany in his own name. 
Name or description of the contents according to the nomenclature custo
mary in trade. 
Quantity of the contents in German weights and measures. 
The weight of the vegetables at the time of packing (without the liquid 
added). 

The second important recommendation of German importers was to investigate trade 
arrangements similar to T ACEC. In the following a brief description is given of these 
arrangements so that it can serve as an example of how future trade arrangements 
with Germany could be dealt with [18]. 

Agents play an important role in the import of tinned asparagus. Approximately 95% 
of the asparagus imports are negotiated through agents. This dominant position has 
resulted from the more highly developed relationship with Taiwan. 

The asparagus packagers in Taiwan have been formed into a company, TACEC1
• All 

asparagus exports from Taiwan are negotiated through this company, which has 
developed contractual relations with 20 German agents to distribute their production 
in Germany. The agents are contractually bound to take shares proportionate to each 
harvest, dependent upon the size of the harvest and their own distribution capacities. 
The agents and manufactures re-negotiate these contracts two or three times each 
year with prices being on c + f basis. 
The agents receive exactly the same product, but packed with their own brand names 
and labels. The negotiated prices between the agent and the TACEC include a 2 to 
3% commission for the agent, who performs a normal role, establishing contacts with 
importers and buying groups, etc., but who is also expected to supply TACEC with 
market information on price developments and consumer acceptance of the products. 

The marketing methods of TACEC have met great success in the West German 
market. In years with a high market share of Taiwan - almost 93% - this was credited 
to this marketing organization. 

A German importer, Standard Obersee Handelsgesellschaft mbH, Hamburg, has been 
trying to develop a similar system for importing asparagus from Brazil. Standard 
Obersee Handelsgesellschaft has made contacts with the Brazilian farmers for their 
asparagus crops. It has then arranged with packers in Brazil to can the asparagus and 
ship them to Germany. It has been able to sell tinned asparagus at a relatively high 
price on the German market, because it has carefully controlled the quality as well as 
the packaging specifications [18]. 

Other companies have also imported asparagus from Brazil, but with less success. 
They encountered poor local market acceptance because of poor quality cans, either 
giving a tinny taste to the asparagus or having flacked paint inside the can. 

1 Taiwan Asparagus Canners Export Corporation. 
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Figure 12. shows approximately the various channels through which tinned asparagus 
from Brazil reaches the end-consumers in Germany [18]. 

Figure 12. EXPORT CHANNELS. 
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Sales promotion and advertising by packers are relatively unimportant for tinned 
asparagus. In general, tinned asparagus are promoted by retail outlets in Germany as 
part of their weekly specials. Advertisements appear in the daily newspapers as part 
of their general product offers. In our calculations we therefore do not include 
promotion costs. 
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7. 

Location and site. 

7.1 General information. 

Asparagus, although originally cultivated in countries with a temperate climate, have 
a great adaptation capacity by which they can be cultivated in areas with a tropical 
and sub-tropical climate as well. The temperature is the principal factor in the 
development of the plant. The stems possesses an excellent quality when the tempera
ture lies between 18 °C and 25 °C. The maximum temperature may reach 31 °C. 
Higher temperatures provokes undesirable characteristics for industrialization, such as 
a hard skin and open ends of the stems [1 ]. 

Strong winds can delay the growth and may result in twisted stems. Besides, winds 
carry soil particles which may damage the stems and uncover the seedlings. To 
facilitate the harvest and getting excellent presentation of white stems, the cultivation 
of asparagus is limited exclusively for profound, fertile sandy soils rich in potasium, 
calcium, phosphate and nitrogin. 
The soil must be light in weight and easy to treat with a ph-value between 6 and 7. 
The fiber contents in the stems augments when the soil is alkaline and is disadvanta
geous to the quality [2]. 

In the following we discuss the characteristics of the district of J afba concerning the 
features above stated. 

7.2 Climate. 

The climate in the district of Jafba is predominantly hot and dry. The temperatures 
shows little variation during a year with an average of 26 °C. During the winter 
months from May till August the monthly average temperature reach its lowest point 
at 24 °C while during summertime the average annual variation reaches a peak at 27 
°C which generally occurs in October.The wind velocity measured in Mocambinho 
which lies in the Jafba district, shows an accentuated variation during day and night. 
During the day the velocities reaches 4-6m/s while at night calmness predominates 
[7]. 

In average terms the monthly velocities varies from 1.8m/s in March till 2.7m/s in 
September, which gives in ten months time per year an average wind velocity aqual to 
or above 2m/s. During the months March till October wind directions predominates 
between SE and E whereas from November till February a direction predominates 
between NE and E [7]. 
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The monthly variation of the total rainfall shows that annually this region is subjected 
to a period of extreem dryness in which the average precipitation is almost zero. The 
most critical period corresponds with the months June, July and August. 
The rainy season occurs from November till March with a concentration in Novem
ber, December and January. 
The climatological station of Mocambinho registered in the past 20 years an average 
annual rainfall of 800 mm, but from May till September only 3% of this total 
precipitates which means that irrigation is inevitable. 

The predominant soils in the district of Jafba are quart-zozas distroficas, latossolo 
distrofico and cambissolo eutrofica. The fertility and natural acidity of these areas are 
considered satisfactory with ph-values of 4.8-6.8 [10]. 

7.3 Transport facilities. 

The nearest urban centre close to the district of Jafba with basic infrastructure is the 
city of Janauba (see figure 13.). 
The distance from Janauba to the district of Jafba is about 120 km of which 60 km is 
asphalted. 
From J anauba access to the principal urban centres and regions of Brazil is possible 
by road and railway. See figure 13. 
Table 7.3.1 shows the distances. 

Table 7.3.1 Distances by road and railway to the principal urban centres. 

Distances in km from Janauba By road By railway 

Belo Horizonte 538 690 

Sao Paolo 1124 1563 

Rio de Janeiro 988 1317 

Vitoria 1079 1407 

Salvador 1030 969 
Source: INDI. 

For exportation of the finished products the port of Salvador (in the State of Bahia) 
is considered as best option because of its distance (nearer to Janauba) and relatively 
nearer to Germany. This port possesses nine depots and three penthouses which 
includes 20,416 m 2 • It has covered patios for containers. The port possesses the 
following specific equipment for the movement of containers [20]. 

* Two transtainers with a capacity of 30 ton each. 
* One forklift for containers with a capacity of 30 ton. 
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Table 7.3.2 shows the transportation costs by road and railway to the port of Salvador 
in prices per ton. 

Table 7.3.2 Tariffs for transport of asparagus August/1990. In prices per ton. 
Already included !CMS -Tax 011 Circulation of Goods- 5.93% for transport 
by railway and 5.6% for transport by road. 

From - To by road 1030 km by railway 969 km 
Tariff Tariff 
US$ US$ 

Janauba-MG/ 105.27 23.93 
Salvador-BA 

Source: Federal Railwa y Com an and Umon of Tran ort Entre nses o p y p p Minas Gerais. 

7.4 Water supply. 

It is estimated that the consumption of water, needed for the production of one ton of 
asparagus preserves, is about 60 cubicmeter [16]. With a production of 3374 ton/year 
this means a total water consumption of 202,440 cubicmeter in a normal year. We 
assume here that this total consumption can be supplied by the irrigation system in 
the J afba district. 

At the end of the production process the water used for washing, blanching, steriliza
tion and cooling will be contaminated. By means of a sewage system this water can be 
drained. The costs for water and sewage per cubicmeter are listed in table 7.4.1 for 
each year. 

Table 7.4.1 Tariffs for water and sewage, per cubicmeter. 

Consumption Water tariff Sewage tariff 
US$ US$ 

Till 30 cubicmeter /month 0.58 0.48 
Above 30 cubicmeter /month 0.69 0.56 

Source: lNUl. 

7.5 Power supply and communication services. 

CEMIG, the Energy Company of Minas Gerais, has power connenctions in the 
district of Jafba. The main transmission line has a tension of 138 KV (Kilovolt). A 
sub-station transforms this to 13,8 KV and a distribution network supplies the areas 
A,B,C3 and C2 with this tension (see figure 7). 
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All the villages in and around the district of Jafba are reached by Telecommunicati
ons of Minas Gerais S.A. TELEMIG. 
TELEMIG is connected with the national telephone system. 
Figure 14. shows which villages are connected with DDI automatic (International 
Direct Call), some with DDD automatic (Domestic Direct Call) and some DDD 
manual connections with auxiliation of a telephonist. The same figure shows which 
villages have telex services offered by EMBRATEL, Brazilian Telecommunications 
Company. 

The Brazilian Post and Telegram Company EBCT, has agencies in all the villages 
around the district. It is served by regional postal transport with daily services 
between Belo Horizonte and Montes Claros [21]. 

7.6 Manpower. 

As "workforce" one considers that part of the population of age being economically 
active. In Brazil the workforce consists of people between the age of 15 - 59 years, 
who are physically capable to work. 

In 1980 the northern region of Minas Gerais had a working population of 556, 101 
persons which represented 7,4% of the states total population. In the same year the 
economically active population in this region consisted of 360,049 persons, represen
ting 7,6% of the population economically active in Minas Gerais. 
The primairy sector with 60% had the major part of this total, and the secondary 
sector had 12% and the tertiairy sector totalled 28% [7]. 

Montes Claros is the only city in the northern region of Minas Gerais with an 
educational system at university level [21]. All the other municipals though offer all 
kinds of professional technical courses such as in the field of; 
- agriculture and live-stock farming 
- electronics 
- mecanics 
- accounting 
- chemistry etc. 

Table 7.6.1 shows the composition of the workforce divided by sex and age. 
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Meaning 

• DDI - International dial direct call 

0 DDD - Dial direct call 

• DDD - Dial direcl call helped by an aper 

• DDD - Telephone service 

Telex regular service 

Figure 14. TELEPHONE AND TELEX SYSTEM. 
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Table 7.6.1 Composition of the workforce divided by sex and age. 

Minas Gerais and northern region of Minas. 
Comnosilion of the workforce divided by sex and a2e (1980). 

Northern region of Minas Minas Gerais Participation 

Total Male Female Total Male Female A/B' 100% 
A B 

15-19 years 131,332 65,291 66,041 1,604,013 796,248 807,765 8,2 

20-24 . 96,456 47,405 49,051 1,329,206 661,903 667,303 7,2 

25-29 . 73,993 36,293 37,473 1.032,051 510,904 521,147 7,2 

30-34 . 60,891 30,418 30,473 819,914 406,120 413,794 7,4 

35-39 . 54,381 26,855 27,526 fB9,502 343,365 356,137 7,8 
40-49 . 85,009 42,651 42,358 1,170,1@ 582,817 587,352 7,3 
50-59 . 54,039 27,354 26,685 805,474 399,874 405,600 6,7 

workforce 556,101 276,267 279,834 7,460,329 3,701,231 3,759,098 7,4 

Source: Foundation Institute ot Geograty and Statistics ot Brazll (FIBGE) 
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8. 

Plant capacity. 

8.1 Determination of the plantcapacity. 

In this report we examine two production possibilities. The first one is the establish
ment of a small enterprise within which nearly all production stages are executed 
mainly by hand. The main part of the process is the peeling of the asparagus. This is 
very labour consuming. From information obtained from a cannery in Pelotas, Rio 
Grande do Sul, we know that for the production of 1 ton/hour about 175 labourers 
are needed in the total production process. 

The second option is, that in stead of peeling by hand we take a peeling machine to 
do this job. In this option 98 labourers1 are needed in the whole production process. 
So we have two possibilities, one labour intensive and the other one more capital in
tensive. These two options will be examined in the final calculations. 

According to canneries in Pelotas a small production capacity of 1000 kg/hour to 
begin with would be appropriate. The succes of the whole operation depends on 
consumer preferences in Germany. Potential consumers must get accustomed to the 
new product and normally this takes time. So it is better to start small and when sales 
are promessing in future time, the production can be increased. 

Again we shall consider two possibilities. The first one is the production of only 
asparagus spears in cans of 550 ml2

• This means a drained weight of 330 g. The other 
possibility is the production of asparagus spears in cans of 550 ml and asparagus 
pieces and tips in cans of 850 ml with a drained weight of 550 g. 

In chapter 5.4 we have seen that the yields of asparagus differs during a year. We will 
take field production of the months May, June, July and August as basis, with other 
words a normal working day of 8 hours is based on this production yield. During the 
months September till April yields per months are about 60% higher than during the 
other months. This means that during these months the production will be expanded 
with 60% by working 5 hours more every day, so a working day of 13 hours. 

In the following we calculate based on a production capacity of 1 ton/hour. During 
the months May till August a working day of 9 hours a day, with effective production 
of 8 hours and one hour for maintenance and cleaning of the machines. During the 

1 Data obtained from a Spanish manufacturer of machinery for canning asparagus, Peladoras Esparragos Navarra SA. 

2 Dimensions of the can obtained from a German importer, Rickertsen Markenkonserven Vertrieb in Hamburg, and a 
manufacturer of cans, Matalurgica Matarazzo S.A., Sao Paolo. 
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months September till April working days of 14 hours inclusive one hour for mainte
nance and cleaning. The cannery shall operate 25 days/months, in which the month of 
February only 23 days, and 12 months a year. The cannery shall not be closed for 
collective holidays this because of continuous supply of raw material throughout a 
year. 

An effective production of 8 hours/day during the months May till August results in a 
production of 100 days x 8 hours x 1 ton/hour = 800 ton (200 ton/month). 
An effective production of 13 hours/ day during the months September till April 
results in a production of 198 days x 13 hours/day x 1 ton/hour = 2574 ton (325 
ton/month). 
Total production in a normal year will be 800 + 2574 ton = 3374 ton. 

A production of 3374 ton/year means 8,5% of the total German imports of 1989. 
Perhaps this amount is rather large, but taken into consideration that it takes three 
years to reach full production, we think it is a reasonable production and we use this 
amount for our calculations. 

Producing 3374 ton/year and only asparagus spears with a drained weight of 330 g 
per can, means that a total of 10,224,242 cans will be produced in a normal year. 
When packed in cardboard boxes, 12 cans a box, this means 852,020 boxes a year. 

Because asparagus spears are prefered rather than pieces and tips we shall produce in 
the second option, 65% of total production asparagus spears and 35% of total 
production will be asparagus pieces and tips. 
This means, 65% of 3374 ton/year is 2193 ton/year of asparagus spears. With a 
drained weight of 330 g this will be 6,645,454 cans, packed in 553, 788 cardboard boxes. 

Thirty-five percent of 3374 ton/year is 1181 ton/year of asparagus pieces and tips. 
With a drained weight of 550 g this will be 2,147,273 cans. Packed in cardboard boxes 
with 24 cans this results in 89,470 boxes during a normal year. 

The efficiency of the cannery when processing whole spears only depends upon the 
length at which the asparagus are cut in the field, the height of the cans and other 
factors. Experiments executed by the National Centre of Research of Fruit-culture in 
Temperate Climates, with selectioned spears of three calibres, harvested with 17 cm 
length and cut in the process at 13 cm for being canned in cans with 137 mm of 
altitude, resulted in the following data in table 8.1.1. 
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Table 8.1.1 Industrial efficiency of asparagus. 

Industrial efficiency in % 

Medium diameter of raw material Total g Choppings Skin Spears 
mm 

19,1 100 22,1 23,3 54,6 

16,1 100 23,2 26,0 50,8 

12,6 100 19,0 30,7 50,3 

I ource: EMBRAPA. lndustnahza ao do As ar o. Uocumento numero 21 • \ p g 

This table shows that of 100 g of asparagus about only 50% can be used for being 
canned. It shows as well that choppings take about a quarter of the total weight. This 
means that when cutting the asparagus in the fields at a smaller length the efficiency 
would be higher, but this would mean that the yield from one hectare would drop 
with 25%. 
According to the same research, when producing asparagus pieces and tips next to 
spears the industrial efficiency reaches 65%. 
In our production of only asparagus spears we take as industrial efficiency 50%. 
When producing asparagus spears and pieces and tips an industrial efficiency of 65%. 

We saw in chapter 5.4. that when planted one hectare every month from January till 
June in a normal year this will yield 72 ton. Divided by 6 hectare this gives 12 
ton/ha/year as an average. 
With a production capacity of 3374 ton/year and an industrial efficiency of 50% a 
total of + /- 562 hectare planted with asparagus are needed. 
With an industrial efficiency of 65% a total area of 433 ha is needed. 

We considered buying the asparagus from third-parties, the small farmers. With them 
agreements must be made about whom and when they must start sowing in which 
month. The cannery is very dependent from a constant supply of raw material so the 
distribution of the so-called sowing time among the small farmers must be very well 
organised. Therefore the small farmers will be advised by people from the cannery. 

Summarizing the above leads to the following figures. 

Option 1. 

Option 2. 

Peeling by hand + only asparagus spears, 
10,224,242 cans and 852,020 boxes/year, 
562 hectare planted. 

Peeling by hand + spears and pieces and tips 
6,645,454 cans (spears), 553,788 boxes/year, 
2,147,273 cans (pieces and tips), 89,470 
boxes/year and 433 hectare planted. 



Option 3. 

Option 4. 

Mechanical peeling + only asparagus spears, 
see option 1. 

Mechanical peeling + spears and pieces and tips, see option 2. 

8.2 Determination of sales-prices. 
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The fact that China is conquering the German market in recent years is due to the 
good quality and low prices of their asparagus. 

If a market share of the German market for asparagus is wanted, the product must 
be, or of a better quality, or must be lower in price and with a quality at least equal 
to that of the Chinese. Of course there are more important factors which influences 
acquiring a market share, but this report is restricted to these two here above 
mentioned. 

We assume that the quality of the asparagus cultivated in the Jafba district is at least 
the same as that of the Chinese asparagus. So the price will be the determining 
factor. In our calculations we take as a unit price of asparagus, the same as that of 
the Chinese. 

Unit prices of asparagus are expressed per 1000 g. From a well known German 
importer3 we know that the official price of a box with 12 cans of asparagus spears 
from China, with a total drained weight of 5940 g, is US$ 17,=. However many 
companies are selling via Hong Kong at lower prices, like US$ 14, = for the same 
weight. It is not sure that this trend will continue in the future because these sellings 
are prohibited. In our sensitivity analysis we will compute with this price to assess the 
effects on profits. 

In our calculation of the sales-price we take this price of US$ 17, = as a basis. This 
means a price of US$ 2.86/kg. With this unit price the selling prices for the cans can 
be calculated. 

A 550 ml can for asparagus spears only, with a drained weight of 330 g will be sold 
for: 

US$ 2.86/kg x 330 = US$ 0.94 

A 850 ml can for asparagus pieces and tips, with a drained weight of 550 g will be 
sold for: 

US$ 2.86/kg x 550 = US$ 1.57 

3 Rickertsen Markenkonserven Vertrieb, Hamburg. 
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The prices of Chinese asparagus are all on c + f basis. This means that China has to 
pay transportation costs for the goods up to the port of destination. 
We also shall compute based on c+f prices. This means that in the calculations we 
must include the transportation costs from a harbour in Brazil to the port of destinati
on in Germany. Insurance for transportation shall be for account of the buyer (see 
8.3). 

8.3 Production program. 

In chapter 5.4. figure 11 shows that yields during a year are not steady. There are 
months with high yields and months with low asparagus production, due to climatic 
circumstances. This also means that there will not be a steady flow of raw material to 
the cannery. So there will be months with high production and months with low 
production of cans. 

We saw that full capacity of the factory is estimated at 3374 ton/year. This capacity 
will be reached in year 4, see table 5.4.2 chapter 5.4. 
This corresponds with maximum yield of asparagus harvested in the fields. 
This same table shows that year 4 with 72 ton harvested on 6 hectares corresponds 
with 100%. Year 2 and 3 corresponds with 12% and 80% respectively of maximum 
production. 
These figures can be applied in the cannery as well. This means that in year 2 (year 1 
of production of the cannery) total output of the factory will be 12%, and 12% of 
3374 = 405 ton4

• 

In year 3 a total production of 80% is possible, which means 80% of 3374 = 2699 
ton5

• 

These production figures will be met gradually in time. This means that there will be 
enough time to get accustomed with the whole production process. 

The following table shows the monthly production for years 2 and 3 whereas table 
8.3.2 represents the production program for the whole lifetime of the project, 10 
years. 

4 In table 8.3.1 this figure is 408 ton rounded off. 

5 In table 8.3.1 this figure is 2726 ton rounded off. 
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Table 8.3.1 Monthly production for start up year* and year 2 of the canning factory. 

I Start up year 1 Year 2 I 
Month Ton Cumm % Ton Cumm % 

January -- -- -- 188 188 6 

February -- -- -- 188 376 11 

March -- -- -- 188 564 17 

April -- -- -- 188 752 22 

May -- -- -- 94 846 25 

June 24 24 0.7 188 1034 31 

July 24 48 1.4 188 1222 36 

August 24 72 2 188 1410 42 

September 48 120 3 329 1739 51 

October 48 168 5 329 2068 61 

November 48 216 6 329 2397 71 

December 192 408 12 329 2726 81 
Obs. * Start u PY ear for the canner means y ear 2 for the y 1lanters. p 

Table 8.3.2 Production program. 

Start up year 1 Year 2 Year 3 till 10 

Total quantity in ton Total quantity in ton Total quantity in ton 

408 (12%) 2726 (80%) 3374 (100%) 

The selling price for a can with asparagus spears is determined at US$ 0.94. At full 
capacity total of 10,224,242 cans will be produced. In the start up year with 12% of 
total capacity this will be 1,226,909 cans whereas in year 3 with a production capacity 
of 80% this results in 8, 179,394 cans. 

Table 8.3.3 shows the sales revenues for the different years according to the producti
on figures above. 
Because prices of the cans are calculated on the bases of 1000 g, table 8.3.3 shows the 
sales revenues for all four options. 

Table 8.3.3 Annual sales revenues. 

Start up year 1 Year 2 Year 3 till 10 
US$ US$ US$ 

1,166,880 7,796,360 9,649,640 
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The sales and distribution costs exists of transportation costs from the plantsite to the 
harbour, harbour taxes, and transport by boat from the harbour to the port of 
destination. 
As export harbour we have chosen the harbour of Salvador in the State of Bahia, 
because this harbour is closer to the Jafba district. Transport from the plantsite to 
the port is possible by railway or by road. Transportation costs are calculated from 
Janauba in Minas Gerais. Table 7.3.2 in chapter 7.3 shows the great differences 
between the two transport possibilities. 

For our calculations we include transportation by railway and this will cost US$ 
24/ton. 

Harbour tax includes custom duties and demurrage charges. According to a commer
cial export agency6 -who dispatches all administrative and fiscal matters between 
exporters and CACEX7 

- the price for custum duties will be, about US$ 45/container 
of 20 ton. This means US$ 2.25/ton. 
Costs for demurrage charges are unknown. These costs depends upon how long the 
container will stay in the harbour. We charge here 0.1 % of the sales value for this 
tax. The fee that an expedition agency charges for their activities is about US$ 
30/container of 20 ton, equals US$ 1.5/ton. 

Because export prices have to be calculated on the bases of c + f we must include 
costs for shipping the asparagus from Salvador to Germany, in this case the harbour 
of Hamburg. 
Freight costs from Salvador to Hamburg are US$ 204/ton. 
Insurance are 9.5% of this value. But since these insurances are for account of the 
importer they can be left out of consideration. 
Also the container must be paid for, a container of 20 ton (30 cubicmeter), costs US$ 
155. This is US$ 8/ton. 
Now we can complete the total sales and distribution costs and they are shown in 
table 8.3.4. 

Table 8.3.4 Sales and distriblltion costs. 

Sales and distribution Start up year 1 Year 2 Year 3 till 10 
costs US$ US$ US$ 

transportation costs 24 * 405 = 9,717 24 * 2699 = 64,781 24 * 3374 = 80,976 

harbour tax (3.75 * 405) + (3.75 * 2699) + (3.75 * 3374) + 
0.1 %(956,989) = 2476 0.1%(6,379,927) = 0.1 %(7,974,909) = 

16501 20627 

freight costs 212 * 405 = 85,860 212 * 2699 = 572,188 212 * 3374 = 715,288 

Total costs 98,053 653,470 816,891 

6 H. Picchioni S.A. Comercio Exterior. Belo Horizonte. 

7 Carteira de Commercio Exterior of the Banc of Brazil. 
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9. 

Materials and inputs. 

9.1 Auxiliary materials. 

In this report for a canning industry we distinguish the following auxiliary materials 
for the production of asparagus cans. 

- Tin cans for canning asparagus. 
- Cardboard boxes as packaging material for transport. 

The cans needed in the production proces are of two types. The first one, meant for 
asparagus spears only, has the following dimensions1

; 

Height: 
Diameter: 

137mm 
73mm 

The second type, for asparagus pieces and tips measures, 

Height: 
Diameter: 

118mm 
99mm 

The technical data of these cans are as follows: 

-Inside coating, aluminum epo'X)'. 
-Outside coating, finishing varnish. 
-Flanders plate, electrolyzed tin. 
-Body, bottom, lid D 5.6/2.8 
-Thickness 73 * 137 mm 99 * 118 mm 
Body 0.23 0.24 
Lid /bottom 0.22/0.23 0.24 

According to a quotation of a manufacturer of cans in Sao Paolo the prices for these 
cans are; 

Prices per thousand. 73 * 137 mm 99*118 mm 

US$ 142,- US$ 178,-

ICM: 12 % included. (Tax on the circulation of goods). 

1 Metalurgica Matarazzo S.A., Siio Paolo. 
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These cans must be transported from Sao Paolo to the canning factory in the J afba 
district. We were not able to get information about these transportationcosts. The 
costs in table 9.1.1 thus does not include these costs, only the costs of the purchase of 
the cans are listed. 

Table 9.1.1 Purchasing costs for cans. 

Production Start up Year 2 Year 3-10 Start up Year 2 Year 3-10 
year 1 US$ US$ year 1 US$ US$ 
US$ US$ 

Spears only 1,226,909 8,179,394 10,224,242 
cans x 0.142 cans x 0.142 cans x 0.142 

Spears and 797,454 5,316,363 6,645,454 
pieces cans x 0.142 cans x 0.142 cans x 

257,673 1,717,818 0.142 
cans x 0.178 cans x 0.178 2,147,273 

cans x 
0.178 

Total 174,220 1,161,474 1,451,842 159,104 1,060,695 1,325,869 

When the cans are ready to be exported they are packed in cardboard boxes. 
Boxes for 12 cans of 73 x 137 mm have as dimensions2

; 

Height: 
Length: 
Width: 

160mm 
340mm 
255mm 

The price for this box is US$ 0.42 

Boxes for 24 cans of 99 x 118 mm have as dimensions; 

Height: 
Length: 
Width: 

118 mm 
477mm 
318mm 

The price for this box is US$ 0.59 

The total costs per year for these cardboard boxes are summarized in table 9.1.2. 

2 Manufacturer of cardboard, Paraibuna Papeis S.A., Juiz de Fora. 



67 

Table 9.1.2 Purchasing costs for cardboard boxes. 

Start up Year 2 Year 3-10 Start up Year 2 Year 3-10 
year 1 US$ US$ year 1 US$ US$ 
US$ US$ 

Boxes for 102,242 681,616 852,020 
cans 73 x boxes x 0.42 boxes x 0.42 boxes x 0.42 
137mm 

Boxes for 66,455 443,030 553,788 
cans 73 x boxes x 0.42 boxes x 0.42 boxes x 
137mm + + 0.42 + 
and 99 x 10,736 71,576 89,470 
118 mm boxes x 0.59 boxes x boxes x 

0.59 0.59 

Total 42,942 286,279 357,848 34,245 228,303 285,378 

9.2 Utilities. 

In this chapter we put together all the costs for water, sewage, electricity, fuel, 
cleaning material, maintenance costs, etc. In chapter 7.4 we already mentioned the 
costs for a cubicmeter of water and sewage. For one ton of asparagus 60 cubicmeter 
water is needed. With a production of 3374 ton/year this means a water consumption 
of 202,440 cubicmeter. For the start up year and year 2 this will be 24,480 and 
163,560 cubicmeter respectively. Here we assume that the total amount of sewage 
that must be discharged will be the same as the total water consumption. 

The total costs for all these necessities are summarized in table 9.2.1. 

Table 9.2.1 Utility costs. 

Item Start up year 1 Year 2 Year 3-10 
US$ US$ US$ 

Water 16,891 112,856 139,684 

Sewage 13,709 91,594 113,366 

Electricity (1) 16,170 86,240 107,800 

Fuel (1) 8,400 56,000 70,000 

Cleaning materials (1) 13,284 88,560 110,700 

Maintenance costs (2) 44,300 44,300 44,300 

I Total I 112,7541 479,550 I 585,850 I 
Obs. 1. Source: INDI. 

2. 2% of machines and equipment (option 4), auxiliary equipment and civil contruction per year. 
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10. 

Project Engineering. 

10.1 General. 

In our design for a canning industry we consider four production possibilities (options 
1 to 4). In chapter 10.2 first a general description is given of the overal production 
process of asparagus from the entrance of the raw material till storage of the finished 
pack. Next to that the necessary production equipment and machines are described 
necessary in the four different production options. 
In chapter 10.3 and 10.4 the auxiliary equipment and civil engineering are dealt with 
respectively. 

10.2 Production process. 

Asparagus is a vegetal produce with a very high respiration level. Due to this, its 
alterations occurs very rapidly after it has been harvested, especially in environments 
with high temperatures. The fiber content accelerates after its harvest, the heads 
beginning to open, the stems becoming longer and smaller. The shorter the period 
between harvest and industrial proces the better, with higher yield and excellent 
quality. 
The ideal period between harvest and processing is estimated at 6 hours. It is 
recommended that this period not exceeds 12 hours. The industrial plant should 
therefore be situated as near as possible by the plantations. 

The dimensions of the asparagus suited for canning are: 
* diameter > 8 mm 
* length 130 - 170 mm with 5% tolerance. 

However, a length of 170 mm is considered as ideal for the industrialization and the 
asparagus planters are advised to cut the stems at this length. 
Due to the fact that asparagus looses weigth after it has been harvested, because of 
dehydration, they must not be exposed to sunlight. They must be packed in clean and 
dry boxes and best transported to the industry immediately. Attention must be paid to 
tranport while asparagus may not be tranported in a horizontal position. Asparagus 
tends to grow after the harvest and due to negative geotropism, transported horizon
tally the stems becomes twisted. 
When the asparagus arrives at the industry they are submitted to the following 
industrial process. 
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Reception - Storage - Cleansing - Peeling - Cutting and classification - Blanching -
Canning - Addition of brine - Exhaustion - Sealing - Sterilization - Cooling - Storage. 

In the following we give a brief description of all these productionsteps. 

* Reception and storage. 

During the reception of the asparagus the straightness is examined and verified if the 
length and diameter are in accordance with the pattern. Asparagus are refused when 
they are rotten, rusty, without tips, with open tips, twisted and green (more than one 
cm green collar of the tips). About 2% will be refused from every planter (see 5.2.). 
After reception the asparagus are stored in cold-chambers with a temperature off 
about + /- 4 °C, not colder this to avoid fading of the tips. Cold-cambers are equipped 
with showers or pipelines with holes to keep the asparagus damp and to avoid in this 
way dehydration. 

* Cleansing. 

The asparagus received from the fields are put in watertanks and thoroughly washed 
to remove debris sticked to the stems and principally sand and dirt encrusted in the 
tips of the stems. The asparagus remain in these tanks till they are peeled, which 
auxiliates the removel of debris and supports the hydration proces. Water in sufficient 
quantities and of good quality must be available for the industrialization of asparagus. 
Water needed for cleansing the stems can be "non potable" water. 

* Peeling and classification. 

The next step in the proces is the peeling of the stems. An easy way to verify if the 
stems are ready to be peeled is trying to break them. If they break easily and if the 
spot were they are broken appears to be that of a knife-cut, the stems are well 
hydrated and can be peeled. 
On the contrary, if the stems feel like 'rubber' when trying to break them they must 
remain in these watertanks for some more time. 
The stems are layed down on a specially made inclined wooden bearer and cut with a 
special knife. The workers in the peeling proces must be well trained and supervised. 
Peeling the skin in excess means a weightloss and peeling only superficially results in 
the remaining of fibres which means a quality loss. After peeling the stems are put in 
special boxes with a height of 165 mm. These boxes have a cut-away at a height of 
125 mm from the bottom. The stems of 170 mm are cut equal to the height of the 
box at 165 mm. The cut-off part of 5 mm normally remains dirty and broken caused 
by cutting during the harvest and is for this reason not suited. The next cut is at a 
length of 125 mm. Here a tolerance is excepted between 12.2 - 12. 7 mm. The 
remaining parts of about 40 mm can be used as well and canned as only asparagus 
pieces. The following classification will be used. 



Small 
Medium 8 
Large 13 
Extra Large 17 

Bmm 
13mm 
17mm 
20mm 

The classification can be executed with the use of the following tool. 

"---------------·------
Figure 15. TOOL FOR CLASSIFICATION OF ASPARAGUS. 

* Blanching. 
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This process is a most important operation in the preparation of asparagus. It consists 
of heating the raw material in steam or hot water for a relatively short period of time. 
The advantages gained by this process are as follows: 

* 
* 

* 

* 

The raw material is cleaned and bacterial infection is, the ref ore, reduced. 
Enzymes are destroyed and undesirable changes, such as browning, are 
retarded. 
The gases present in many products are expelled and excessive internal 
pressure in the cans during processing is therefore avoided. 
In some cases the flavour and colour of the product are improved. 

There is, however, one serious disadvantage, particularly with hot water blanching, 
and that is the loss of nutriments which occurs due to leaching by the blanching 
water. 
Steam blanching is a possible solution to this problem but nevertheless hot water 
blanching is still the method most used. 
In this productionphase the asparagus are put in baskets of stainless steel with their 
heads up and blanched in potable water with a temperature between 95 - 100 °C. The 
baskets are perforated to facilitate the entrance of water. The time the stems must 
remain submerged depends of the thickness of these stems. 
The following time-shedule should be used. 

Small Bmm : 2.5 min 
Medium 8 13mm . 3 min 
Large 13 17mm : 3.5 min 
Extra Large 17 20mm 4 min 

The tips of the stems are very sensitive which means that the blanching time should 
be shorter. Thirty seconds is recommended for these tips. Asparagus pieces are 
blanched in accordance with their diameter. 
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After blanching the asparagus are cooled in cold potable water. 

*Canning. 

The next step in the industrialization process 1s canning of the stems. Cans for 
asparagus spears have the following dimensions. 

Height: 
Diameter: 

137mm 
73mm 

Cans for asparagus pieces and tips. 

Height: 
Diameter: 

118mm 
99mm 

The small cans are filled with an asparagus weight between 340 - 343 gram and the 
larger cans with a weight between 560 - 563 gram. During the following production 
steps asparagus looses weight by which at the end of the production process they will 
have a drained weight of 330 gram and 550 gram respectively. 

*Addition of brine. 

The addition of brine, meant to conservate the asparagus, must take place with a 
brine temperature of 80 - 90 °C. Using this temperature it facilitates the escapement 
of oxigen during exhaustion of the asparagus. 
The content of salt and sometimes also sugar in the brine depends totally on consu
mer preference. Normally a salt content of 2 - 3% is used in 100 liter of brine and 1 -
3% sugar. Sometimes the salt and sugar content of the brine is stipulated by impor
ters. A laboratory is essential in this industrial plant for the analysis of the salt 
content of the finished products as well the analysis of the tin content in the aspa
ragus. 

* D-L-.~L:..A.TJUU.nutg. 

The object of the exhausting process is to remove air from the can and its contents, 
and thereby create a partial vacuum when the can is closed. 
A vacuum is necessary for the following reasons: 

* 
* 
* 

To keep the can ends flat or concave. 
To reduce strains on the can during processing. 
To reduce the oxygen content of the filled can, and thus limit the corrosion 
of the metal container. 

Cans with bulged or convex ends are usually regarded as unfit for consumption, as the 
bulging may be due to a number of causes, such as microbiological decomposition of 
the contents, hydrogen, produced by corrosion of the container, overfilling, or the 
effects of high temperatures. 
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The temperature of closing is a factor of paramount importance in determining the 
final vacuum. At the time of closing the pressure in the can is in equilibrium with the 
atmospheric pressure. When the can is closed and heated the pressure rises due to 
the increase in vapor pressure of the contents in the can, the expension of the solid 
and liquid contents, and the partial pressures of the air and liberated gases in the 
headspace. It will be seen, therefore, that the higher the temperature of closing the 
greater will be the final vacuum after processing and cooling. 

The increase in pressure which takes place in the closed can on heating may result in 
permanent distorsion of the can and production of leaky seams. Cans which are 
closed at higher temperatures shows less pressure when heated. The closing tempera
ture is, therefore, also a vital factor in relation to the strain to which the can will be 
subjected during processing. 

The third reason for a vacuum is to reduce the oxygen content of the container, 
because oxygen act as an accelerator of corrosion of the can, and its removal will, 
therefore, tend to reduce the rate of corrosion. 

In the exhausting process the cans passes a tunnel in which the temperature is about 
100 °C. This temperature can be reached with injection of vapor. The time involved 
between entering and leaving this tunnel must be between 3 - 5 min. 
After exhausting a vacuum of 2.54 cm may be regarded as a good index. 

*Sealing. 

After exhausting the cans automatically passes a sealing machine. Unless the can is 
hermetically sealed before processing all the care taken in preparation and sterilizati
on will be wasted and the contents of the can spoiled. The efficient performance of 
the closing operation is therefore a matter of vital importance. Regular and frequent 
checking of can seams during production cannot be over-emphasised. A bad seam 
may result in the leakage of air into the can and the introduction of spoilage orga
nisms. It may also permit the ingress of cooling water which may be contaminated 
with spoilage organisms. 

* Sterilization 

Together with can seaming, processing is the most important operation in canning. 
The two main objects of the process are: 

* 

* 

The destruction of spoilage organisms which may be present in the hermeti
cally sealed container. 
The working of the food in the container to render it palatable and attrac
tive in appearance and texture. 

Of these, the first is the most important. However processing in excess of the time 
required for the destruction of the spoilage organisms will, in most cases, results in a 
deterioration in quality and palatability of the can contents. 
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For sterilization of the canned asparagus they are put in baskets and lowered in a 
autoclave with a temperature of 116 °C. This high temperature is necessary because 
asparagus proceeds from sandy soils which is the habitat of many thermo-resistant 
micro-organisms which can survive lower temperatures. 
The temperature within the autoclave can be reached by means of direct injection 
with vapor. 
The cans must remain for a distinct time period in this autoclave and one must start 
counting time when the temperature reaches exactly 116 °C. 
The following time-shedule is recommended for sterilization of the cans. 

Small 
Medium 8 

8mm 
13mm 
17mm 
20mm 

: 22 min 
: 24 min 
: 26 min 
: 26 min 

Large 13 
Extra large 17 

*Cooling. 

The rapid cooling of cans after processing is an important factor in determining the 
final quality of the finished product. Insufficient or too slow a rate of cooling may 
affect the quality of the pack in one or more of the following ways: 

* 
* 
* 
* 

Deterioration of the co/or and/or flavour. 
Breakdown in texture. 
Growth of thennophilic organisms is encouraged. 
Reactions leading to co"osion are accelerated. 

Immediately after sterilization the cans must be cooled off until they reach a tempe
rature of 35 - 37 °C. After sterilization the sealing of the cans weakens which makes 
possible the entrance of micro-organisms. To avoid this, cooling in chlorinated 
potable water is essential with a chlore content of 0.5 p.p.m. 

*Storage. 

At the end of the production process the cans are transported to the storehouse were 
they are stacked according to the contents and packing. The cans never are labelled 
immediately after processing. The cans are kept in observation at least for 28 days to 
be able to detect possible defects. 

In addition to the main operations in the canning process which have been described 
here above, there are a number of subsidiary operations which all play an important 
part in the production of the finished pack. These operations which are carried out at 
various stages in the canning process are dealt with in the following. 



74 

* Coding of cans. 

The positive identification of a can is often necessary, when for any reason the canner 
wishes to check back on his output, and coding provides a means of doing this. 
The codes in use consist of a series of letters or numerals, stamped or printed on the 
end of the can. 
The two most used methods are embossing and printing. One disadvantage of the 
embossed code is that if the embossing is too deep the tin coating may be fractured, 
thus increasing the possibility of corrosion of the steel base. The printed code does 
not damage the tin coating and is, therefore, to be preferred, but care must be taken 
in the case of the printed code to see that there is no possibility of the ink contamina
ting the can contents. 

* Can washing. 

It is important that the exterior of the cans should be bright and clean, otherwise the 
can will present an unattractive appearance to the consumer, and futhermore the 
presence of particals of food and other materials on the outside of the can may 
encourage corrosion. 
Ideally, washing should be carried out both before and after processing. 

* Labelling. 

Labelling should be done carefully, and the choice of a bright and attractive design is 
important as it can be an important selling feature. Labelling means providing 
detailed information on the package on the nature of the product, contents, weight, 
composition and producer. 

* Examination of the finished pack. 

Laboratory examination of the finished pack represents the last link in the chain of 
controls which commenced with the examination of raw materials. The examination 
may be conveniently divided into two groups: 

* 
* 

Bacteriological examination. 
Physical and chemical examination. 

Bacteriological examination of the finished pack is carried out in order to test the 
efficacy of the heat processing and also to determine whether any viable organisms 
remaining in the can are likely to produce spoilage or shorten the shelf life of the 
product. An important factor in bacteriological examinations of this type is to ensure 
that the samples examined are representative of the condition of the whole pack. 
The results of the bacteriological examination should provide information of the 
following: 

* 

* 

The possibility of spoilage occurring within the normal shelf life of the 
product. 
If viable organisms are found, whether they are of a type liable to have 
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swvived processing and whether they are present in sufficient numbers to 
indicate insufficient processing, or an abnormally heavy initial contaminati
on. 
If non-heat resistant organisms are found, whether they have entered the 
can after processing and are viable or whether they were present in the can 
before processing, and were destroyed by the sterilising process. 

The physical and chemical examination will provide information on the quality of the 
finished pack and also on the efficiency of the canning technique. The physical and 
chemical examination should provide information on the following points: 

* 
* 
* 

External appearance of the pack. 
Mechanical soundness of the can. 
Presence of any deleterious substances such as salts of metals. 

The examination of the external appearance of the pack is usually the first stage in 
the laboratory examination. 
Careful note should be made of the condition of the ends, body, and of any sign of 
denting or rough handling, or other obvious defects. 
The mechanical soundness of the can is largely a function of the effectiveness of the 
end and side seams in forming an hermetic seal. 

Above we gave a description of the production process from the entrance of the raw 
material up to and including storage of the final pack. 
Next we give an enumeration of the machines and equipment1 needed in this 
process. A distinction is made between the four options. For each option their 
corresponds a table summarizing the necessary machines and equipment. 

1 Data from a Spanish manufacturer of machinery for canning asparagus, Peladoras Esparragos Navarra, S.A. 
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Table 10.2.1 Option 1. Processing the asparagus by hand, only whole spears. 

Machines and equipment. Unit price Total US$ 
US$ 

Two peel tables for 40 peelers each, equiped with a conveyor belt for transport of the 
peeled asparagus and an other belt for conveyance of peeled skin, with two motors of 0.5 
HP each of stainless steel. 
Length: 16m 14,320 28,640 
Width :800mm 

Adjustable cutting-machine for cutting the asparagus at different length, provided with a 
special knife-system for the cutting of cuts, with a motor of O.SHP for the conveyor belt 
and an electro-motor of lHP for the knifes. 
Length: Sm 8,275 
Width : 600mm 

A blancher/cooler with a thermostat for the control of the temperature and a motor of 
O.SHP 
Length: 8m 18,455 
Width : 600mm 

A conveyor belt for the selection and canning of asparagus, supplied with tables on both 
sides of the belt, and standards for the supply of the empty cans, with a seperation over 
the whole length of the conveyor belt for transport of filled cans to the weighing-zone 
and a motor of IHP. 
Length: 8m 8,348 
Width : IOOOmm 

One conveyor belt with a stainless steel hinge chain, constructed with on both sides 
adjustable guides, with a motor of O.SHP 
Length: 5 m 4,472 
Width : 190mm 

A pouring-machine with exhauster suited for six different can dimensions and a deposit 
with steamspiral and thermostat for the control of the temperature, one waterpump of 
O.SHP and 3 motors of O.SHP 
Length: IOm 16,549 
Width: Im 

One deposit of 500 liters with stirring device and a steamspiral. A deposit of 800 liters 
with a steamspiral and thermostat, with a polyester cover and a platform for the instal-
lation of this deposit, a stainless steel waterpump of O.SHP and a complete set of taps 5,409 
and pipes. 

A sealing machine Angelus 40 P for round cans. Capacity max. 250 cans per minute. 
67,955 

Two autoclaves, inside diameter 0 1300mm, 
heigth 750mm, for baskets with outside diameter 0 1200mm and heigth 700mm. 
Cover with bayonet lock, supplied with an air cylinder for opening and closing of the lid, 
in stainless steel with savety valves, gauged at 2 ATU 12,500 25,000 

Two electronic programmers, regulators, registrators for temperature, counter-pressure 
and time control of processing, scale 70 - 130 °C degrees celcius, with modulated air 7,637 15,273 
valves. 

Six stainless steel baskets, diameter 1200 mm heigth 700 mm 
945.5 1,891 

Total 2 

ource: Peladoras Es p arra os Navarra S.A., S g p am. 
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Table 10.2.2 Option 2. Processing of asparagus by hand, 
65% spears and 35% tips and cuts. 

I Machines and equipment. I Total US$ I 
See number 1 in option 1 28,640 

See number 2 in option 1 8,275 

See number 3 in option 1 18,455 

See number 4 in option 1 8,348 

See number 5 in option 1 4,472 

See number 6 in option 1 16,549 

See number 7 in option 1 5,409 

See number 8 in option 1 67,955 

See number 9 in option 1 25,000 

See number 10 in option 1 15,273 

See number 11 in option 1 5,673 

A conveyor belt with a funnel for the supply of the tips 
and cuts to the selection belt, with a motor of 0.5HP 
Length: 3m 
Width : 310mm 2,914 

A conveyor belt for the selection of tips and cuts with 
tables on both sides of the belt, with a motor of lHP. 
Length: Sm 
Width : 600mm 6,982 

A conveyor belt for the end control after blanching of 
the tips and cuts, with a motor of O.SHP 
Length: 3m 
Width : 600mm 3,450 

A stainless steel table. 
Length : 1800mm 
Width : 820mm 1,215 

A pouring-machine with exhauster suited for two diffe-
rent can dimensions and a deposit with steamspiral and 
thermostat for control of the temperature, with a water-
pump of 0.5HP and a motor of O.SHP 
Length: 7m 
Width : lm 7,546 

Total 244,609 

. ource: Peladoras Es p arra os Navarra S.A. g Sam . ' p 
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Table 10.2.3 Option 3. Mechanical processing of asparagus, only whole spears. 

Machines and equipment. Unit price US$ Total 
US$ 

See number 1 in option 1 28,640 

See number 2 in option 1 8,275 

See number 3 in option 1 18,455 

See number 4 in option 1 8,348 

See number 5 in option 1 4,472 

See number 6 in option 1 16,549 

See number 7 in option 1 5,409 

See number 8 in option 1 67,955 

See number 9 in option 1 25,000 

See number 10 in option 1 15,273 

See number 11 in option 1 5,673 

A deposit for soaking of earth stuck to the stems and for 
washing of the asparagus. 
Length: 3m 
Width : 800mm 1,909 

A stainless steel conveyor belt with showers for the washing of 
asparagus with a deposit, provided with a filter, a waterpump of 
3HP, a motor of O.SHP and 0.25HP for the driving of the filter. 
Length: 4m 
Width : 900mm 

10,000 

A conveyor belt for the selection of asparagus for diameter and 
quality, supplied with tables on both sides of the conveyor belt 
and 16 supports for the boxes, with a motor of lHP. 
Length: 8m 
Width : lm 

7,500 

Eight pneumatic asparagus peelers model F.18, supplied with 18 
peeling stations and a special system for changing the number 
of peelings and the automatic washing of the peeling knifes, 
with a motor of 1/6HP. 
Length:4m 
Width : 1850mm 
Height: 2m 48,398 387,184 

Two conveyor belts for transport of the peeled asparagus to the 
cutting machine, with a motor of lHP. 
Length : 16.lm 
Width : 310mm 7,302 14,604 

Two conveyor belts for discharge of the peeled skins, with a 
motor of lHP. 
Length : 19.Sm 
Width : 250mm 8,128 16,255 

An aircompressor, Atlas Copco 6A 45-60HP 
An airdryer F.D. 160 Atlas Copco 
A deposit of 1000 liter, pressure 10kg/cm2 39,341 

Total 680,842 

Source: Peladoras Es p arra os Navarra SA., S am. g p 
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Table 10.2.4 Option 4. Mechanical processing of asparagus, 
65% spears and 35% tips and cuts. 

I Machines and equipment. I Total I US$ 

See number 1 in option 1 28,640 

See number 2 in option 1 8,275 

See number 3 in option 1 18,455 

See number 4 in option 1 8,348 

See number 5 in option 1 4,472 

See number 6 in option 1 16,549 

See number 7 in option 1 5,409 

See number 8 in option 1 67,955 

See number 9 in option 1 25,000 

See number 10 in option 1 15,273 

See number 11 in option 1 5,673 

See number 7 in option 2 2,914 

See number 8 in option 2 6,982 

See number 9 in option 2 18,455 

See number 10 in option 2 3,450 

See number 11 in option 2 1,215 

See number 12 in option 2 7,546 

See number 7 in option 3 1,909 

See number 8 in option 3 10,000 

See number 9 in option 3 7,500 

See number 10 in option 3 387,184 

See number 11 in option 3 14,604 

See number 12 in option 3 16,255 

See number 13 in option 3 39,341 

TOTAL 721,402 

ource: Peiadoras Es p arra g os Navarra S.A. S am. , p 
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10.3 Auxiliary equipment. 

Next to the machines in the foregoing chapter we need auxiliary equipment such as a 
pair of scales for the weighing of the filled cans, laboratory equipment in order to be 
able to execute the bacteriological, physical and chemical examinations. 
Pallets are needed for stacking up the cardboard boxes. A forklift truck for transport 
of the finished boxes inside and outside the factory. Trucks are needed for the 
collection of the raw material from the small planters and transport of the finished 
pack to the railway station. 

Besides the above equipment all departments in the factory need to be furnished and 
installed with miscellaneous equipment. 
In table 10.3.1 an enumeration is given off all these necessary items. 

Table 10.3.1 Auxiliary equipment. 

I 
Item 

I 
Quantity 

I 
Unit Price 

I 
Total 

I US$ US$ 

Pair of scales 2 3,450 6,900 

Forklift trucks 2 42,000 84,000 

System for the chlori- 1 4,300 4,300 
nation of water 

Pallets 750 28 21,000 

Laboratory equipment 5,000 

Trucks 6 77,835 467,000 

Motor cars 3 8,335 25,000 

I Furniture and util;tks 
for: I I I I 
Laboratory 2,500 

Office 10,200 

Maintenance work- 500 
shop 

Kitchen/ canteen 6,600 

Clockroom 1,200 

Main entrance/porter 4,000 

Cummunications 25,000 

Miscellaneous 3,000 

I Total I I I 666,200 I 
Source: IND I 



81 

10.4 Civil engineering. 

The project concept is, as mentioned, a canning industry in the agro-industrial district 
of Jaiba, as near as possible to the source of the raw material (also located in this 
district). 
The features of this area have already been described in chapter 4.4 and in chapter 7. 

At the end of chapter 4.4 we gave a description of two models of occupation possibili
ties in this district. However we were not able to get more information about costs of 
land and other financial details. It may be possible that with the take-over of the new 
government, in March 1990, things have changed, however we could not trace this. 
So in table 10.4.1 all costs for civil engineering concerning industrial area and site 
preparation are estimated against normal market prices which means that all kinds of 
potential benefits (see 4.4) are not taken into consideration. 

Table 10.4.1 Civil Engineering. 

I 
Items 

I 
Total 

I US$ 

Industrial area: 10.000m 6,000 

Site preparation: leveling, electrical energy, sewa- 130,000 
ge, waterworks. 

Buildings: 5.350m 464,000 

-Office, porters lodge, factory hall, storeroom, 
cloakroom, kitchen/ canteen, depot, electrical 
installations. 

Complementary services: 402,000 

Installation for steam, pavement, garden. 

Total 1,002,000 

Source: IND I. 
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11. 

Manpower planning. 

Now that the capacity and the technical processes are determined we can easily 
estimate the number of people that is needed to start and maintain production. 
Here again we must make a distinction between the two production opportunities, the 
first one more labour intensive (option 1 and 2, peeling by hand) and the second one 
(option 3 and 4, mechanical peeling) more capital intensive. 

The estimations of the total numbers of labourers needed in the production process 
we got from canners in Pelotas, in Rio Grande do Sul and from a supplier of canning 
equipment in Spain. 

According to these data, a total of 175 labourers are needed in the production 
process directly, when peeling by hand and producing 8 hours a day. These labourers 
are divided over the different production phases as reception, storage, cleansing, 
peeling, cutting and classification etc., whereby the peeling department takes the main 
part. 

A total of 98 persons are needed in the production process directly when peeling 
mechanically. 
In chapter 8.1 we described that during the months May, June, July and August 
working days of 8 hours are taken as bases because of the production yield in the 
fields during these months. During the remaining months, September till April 
effective working days of 13 hours are considered, because of higher yields of 
asparagus from the fields. 

Table 11.1 shows a complete enumeration of the necessity of manpower. In the start 
up year a production capacity of about 12% is possible during seven months and in 
the second year and third year, 80% and 100% respectively. 

The numbers in table 11.1 shown with an asterisk are based on a normal production 
capacity of 8 hours/day. However from year 2 onwards we start production in two 
shifts. This means that during four months a year the requirements for manpower will 
be according the numbers in table 11.1. During the remaining eight months, when 
producing 13 hours this number must be multiplied with 1.55 to get the necessary 
number of labourers during this period. It goes without saying that the salary figures 
are in accordance with these extra increase of manpower. 
We shall give an example to clearify the above. 

Example: In year two we need 78 workers in the productionline for 4 months with 
a monthly salary of US$ 80, = per person. This gives; 78 x 4 x 80 = US$ 
24,960 
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For the remaining eight months we need 1.55 x 78 = 121 workers daily. 
Their total salary costs will be 121 x 8 x 80 = US$ 77,440. This totals; 
US$ 102,400. 

Table 11.1. Perso1111el req11ireme11ts a11d total salaries for optio11 3 + 4 (mecha11ical peeling). 

Year 1 Year 2 Year 3- Monthly Year 1 Year 2 Year 3-10 
(1) (2) 10 (3) per person Total Total Total 

US$ US$ US$ US$ 

General Manager 1 1 1 1,500 10,500 18,000 18,000 

Manager Agriculture 1 1 1 1,000 7,000 12,000 12,000 

Production Manager 1 1 1 1,000 7,000 12,000 12,000 

Administration Mana- 1 1 1 1,000 7,000 12,000 12,000 
ger 

Head of maintenance 1 1 1 1,000 7,000 12,000 12,000 

Head of laboratory 1 1 1 1,000 7,000 12,000 12,000 

Consulting agricultu- 1 1 1 520 3,640 6,240 6,240 
rist 

Supervisor 1 1* 1* 520 3,640 8,528 8,528 

Auxiliary administra- 2 3 3 520 7,280 18,720 18,720 
tion 

Auxiliary maintenance 2 3* 3* 520 7,280 25,584 25,584 

Driver 2 5 5 170 2,380 10,200 10,200 

Forklift driver 1 2* 2* 170 1,190 5,576 5,576 

Porter and guard 2 2* 2* 170 2,380 5,576 5,576 

Auxiliary production 12 78* 98* 80 6,720 102,336 128,576 
line 

Personal laboratory 2 3* 3* 260 3,640 12,792 12,792 

Subtotal 1 83,650 273,552 299,792 

Social charges (98%) 81,977 268,081 293,796 

Subtotal 2 165,627 541,633 593,588 

Manpower training (4) 49,688 108,327 -

II Total 30 109 129 215,315 649,960 593,588 

Source: Estimates ot INDI. 
Obs. * Based on a production of 8 hours a day. For year 2 and 3-10 a reajustment must be made. The 

figures with an asterisk must be multiplied with 1.55 because of a double shift in these years (see 
also text). 
(1) 12% of nominal capacity - 1 shift- 8 hours/day (seven months). 
(2) 80% of nominal capacity - 2 shifts- 13 hours/day. 
(3) 100% of nominal capacity - 2shifts- 13 hours/day. 
( 4) Considered 30% in the first year, and 20% in the second year, calculated over subtotal 2. 
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When peeling by hand in option 1 and 2 we get more or less the same table as table 
11.1. Only the total number of "auxiliary production line" will be different. Table 11.2 
shows the total salary costs for these two options. 

Table 11.2. Personnel requirements and total salaries for options 1 + 2 (peeling by hand). 

Year 1 Year 2 Year 3-10 Monthly per Year 1 total Year 2 total Year 3-10 
person US$ US$ total 

US$ US$ 

Auxiliary 21 140* 175* 80 11,760 183,680 229,600 
production 
line 

For other 
items see ta-
ble 11.1 

Subtotal 1 88,690 354,896 400,816 

Social char- 86,916 347,798 392,800 
ges (98%) 

Subtotal 2 175,606 702,694 793,616 

Manpower 52,682 140,539 -
training 

11 Total 39 171 206 228,288 843,233 793,616 

See for observations table 11.1 
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12. 

Financial calculation. 

12.1. General. 

In this chapter we will look closer into the feasibility of the project with regard to its 
financial aspects. All items discussed in previous chapters will be aggregated. The 
main groups will be: production costs, investment costs and sales revenue. The project 
financing will be discussed, and we will make a financial evaluation by means of 
several commercial profitability criteria. 

12.2 Project financing. 

The policy of INDI, Institute for the Industrial Development of Minas Gerais regar
ding financial calculations of feasibility-studies is 100 % private capital. The main 
reason for this is the unsteady financial market, which means that interest rates 
fluctuates and calculating this in a feasibility-study would mean that the calculations 
made today would have to be adjusted tomorrow. So in this report we shall not 
include financial costs, the whole investment will be private. 

12.3 Production costs. 

A calculation of the total production costs is necessary to determine the viability of 
the project. The results also give information that can be used to compute the 
required working capital. 
First we compute the total fixed investment costs for all four options, followed by the 
production costs for all four options. It will be clear that those options with the lowest 
production will be considered for further examination. The working capital and 
required cash balance shall be computed only for those two options with the lowest 
production costs. 

The total production costs consists of four major categories: 
-Factory costs, -Administrative costs, -Sales & distribution costs and -Financial costs 
(not here) and depreciation. All these cost items have been calculated in the prece
ding chapters. 



Table 12.3.1 Fixed investments. Option 1. Peeling by hand, only spears. 

I Items I From I Total US$ I 
Machines and equipment (1) 10.2.1 280,374 

Transport and assembly (2) 33,645 

Auxiliary utilities (3) 31,402 

Civil engineering, including 10.4.1 1,002,000 
industrial area, site prepara-
tion, buildings, complemen-
tary services. 

Auxiliary equipment 10.3.1 666,200 

Eventualities (4) 201,362 

I Total I I 2,214,983 I 
Source: INDI, l'eladoras Es arra os Navarra SA. p g 
Obs. (1) The costs FOB are multiplied with a factor 1.4 to get Brazilian prices. 

(2) 12% of machines and equipment. 
(3) 10% of machines and equipment + transport and assembly. 
(4) 10% of total investment costs (includes pre-production costs). 

Table 12.3.2 Production costs. Option 1. Peeling by hand, only spears. 

Production costs From Start up Year 2 Year 3-10 
year 80% 100% 
12% 

Raw materials 5.4.4 2,081,280 4,069,824 4,069,824 
Labour 11.2 228,288 843,233 793,616 
Aux. mat. 9.1.1 + 9.1.2 217,162 1,447,753 1,809,690 
Insurance of plant (1) 22,150 22,150 22,150 
Utilities (incl. maint.) 9.2.1 112,754 479,550 585,850 

Factory costs 2,661,634 6,862,510 7,281,130 

Administrative over- 133,082 343,126 364,057 
head costs (2) 
Sales & distribution 8.3.4 98,053 653,470 816,891 
costs 

Operating costs 2,892,769 7,859,106 8,462,078 

Financial costs 
Depreciation 
Machinery (3) 12.3.1 28,037 28,037 28,037 
Buildings (3) 10.4.1 99,600 99,600 99,600 
Auxiliary equip. (3) 10.3.1 66,620 66,620 66,620 

I Total I I 3,087,0261 8,053,3631 8,656,335 

Jbs. (1) 1% of ttxed mvestment 
(2) 5% of factory costs 
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(3) 10% p.y. for machinery and equipment, 10% p.y. for buildings, 10% p.y. for aux. equipment 
(incl. vehicles) 



Table 12.3.3 Fixed investments. Option 2. Peeling by hand, spears and pieces. 

I Items I From I Total US$ I 
Machines and equipment (1) 10.2.2 342,453 

Transport and assembly (2) 41,094 

Auxiliary utilities (3) 38,355 

Civil engineering, including 10.4.1 1,002,000 
industrial area, site prepara-
tion, buildings, complementa-
ry services. 

Auxiliary equipment 10.3.1 666,200 

Eventualities ( 4) 209,010 

Total 2,299,112 

,,ource: INUI, Peladoras J::s arra os Navarra SA. p g 
Ohs. (1) The costs FOB are multiplied with a factor 1.4 to get Brazilian prices. 

(2) 12% of machines and equipment. 
(3) 10% of machines and equipment + transport and assembly. 
(4) 10% of total investment costs (includes pre-production costs). 

Table 12.3.4 Production costs. Option 2. Peeling by hand, spears and pieces. 

Production costs From Start up Year 2 Year 3-10 
year 
12% 

Raw materials 5.4.5 1,603,418 
Labour 11.2 228,288 
Aux. mat. 9.1.1 + 9.1.2 193,349 
Insurance of plant (1) 22,991 
Utilities (incl. maint.) 9.2.1 112,754 

Factory costs 2,160,800 

Administrative over- 108,040 
head costs (2) 
Sales & distribution 98,053 
costs 

Operating costs 2,366,893 

Financial costs -
Depreciation 
Machinery (3) 12.3.3 34,245 
Buildings (3) 10.4.1 99,600 
Auxiliary equip. (3) 10.3.1 66,620 

Total 2,567,358 

Obs. (1) 1 % of fixed mvestment 
(2) 5% of factory costs 
(3) 10% p.y.for machinery and equipment 

10% p.y. for buildings 
10% p.y. for aux. equipment (incl. vehicles) 

80% 100% 

3,128,136 3,128,136 
843,233 793,616 

1,288,998 1,611,247 
22,991 22,991 

479,550 585,850 

5,762,908 6,141,840 

288,145 307,092 

653,470 816,891 

6,704,523 7,265,823 

- -

34,245 34,245 
99,600 99,600 
66,620 66,620 

6,904,988 7,466,288 
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Table 12.3.5 Fixed investment. Option 3. Mechanical peeling, spears only. 

Items From Total US$ I 
Machines and equipment (1) 10.2.3 

Transport and assembly (2) 

Auxiliary utilities (3) 

Civil engineering, including 
industrial area, site prepara
tion, buildings, complemen
tary services. 

Auxiliary equipment 

Eventualities ( 4) 

I Total 

10.4.1 

10.3.1 

953,179 

114,381 

106,756 

1,002,000 

666,200 

284,252 

3,126,7681 

Source: I, Pe a oras Esparragos avarra A. 
Ohs. (1) The costs FOB are multiplied with a factor 1.4 to get Brazilian prices. 

(2) 12% of machines and equipment. 
(3) 10% of machines and equipment + transport and assembly. 
(4) 10% of total investment costs (includes pre-production costs). 

Table 12.3.6 Production costs. Option 3. Mechanical peeling, spears only. 

Production costs From Start up Year 2 Year 3-10 
year 12% 

Raw materials 5.4.4 2,081,280 
Labour 11.1 215,315 
Awe. mat. 9.1.1 + 9.2.1 217,162 
Insurance of plant (1) 31,268 
Utilities (incl. maint.) 112,754 

Factory costs 2,657,779 

Administrative over- 132,889 
heads costs (2) 
Sales & distribution 98,053 
costs 

Operating costs 2,888,721 

Financial costs -
Depreciation 95,318 
Machinery (3) 12.3.5 99,600 
Buildings (3) 10.4.1 66,620 
Auxiliary equip. (3) 10.3.1 

I Total I I 3,150,2591 

Obs. (1) 1% of fixed investment 
(2) 5% of factory costs 
(3) 10% p.y. for machinery and equipment 

10% p.y. for buildings 
10% p.y. for awe. equipment (incl. vehicles) 

80% 100% 

4,069,824 4,069,824 
649,960 593,588 

1,447,753 1,809,690 
31,268 31,268 

479,550 585,850 

6,678,355 7,090,220 

333,918 354,511 

653,470 816,891 

7,665,743 8,261,622 

- -
95,318 95,318 
99,600 99,600 
66,620 66,620 

7,927,281 I 8,523,160 I 
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Table 12.3.7 Fixed investment. Option 4. Mechanical peeling, spears and pieces. 

I Items I From I Total US$ I 
Machines and equipment (1) 10.2.4 1,009,963 

Transport and assembly (2) 121,196 

Auxiliary utilities (3) 113,116 

Civil engineering, including 10.4.1 1,002,000 
industrial area, site prepara-
tion, buildings, complemen-
tary services. 

Auxiliary equipment 10.3.1 666,200 

Eventualities ( 4) 291,248 

I Total I I 3,203,723 I 
Source: INLJI, Peladoras Es arra os Navarra SA. p g 
Ohs. (1) The costs FOB are multiplied with a factor 1.4 to get Brazilian prices. 

(2) 12% of machines and equipment. 
(3) 10% of machines and equipment + transport and assembly. 
(4) 10% of total investment costs (includes pre-production costs). 

Table 12.3.8 Production costs. Option 4. Mechanical peeling, spears and pieces. 

Production costs From Start up 
year 12% 

Raw materials 5.4.5 1,603,418 
Labour 11.1 215,315 
Awe. mat. 9.1.1 + 9.2.1 193,349 
Insurance of plant (1) 32,037 
Utilities (incl. maint.) 112,754 

Factory costs 2,156,873 

Administrative over- 107,844 
head costs (2) 
Sales & distribution 98,053 
costs 

Operating costs 2,362,770 

Financial costs -
Depreciation 
Machinery (3) 12.3.7 100,996 
Buildings (3) 10.4.1 99,600 
Auxiliary equip. (3) 10.3.1 66,620 

I Total I I 2,629,9861 

Obs. (1) 1% of hxed mvestment 
(2) 5% of factory costs 
(3) 10% p.y. for machinery and equipment 

10% p.y. for buildings 
10% p.y. for awe. equipment (incl. vehicles) 

Year 2 Year 3-10 
80% 100% 

3,128,136 3,128,136 
649,960 593,588 

1,288,998 1,611,247 
32,037 32,037 

479,550 585,850 

5,578,681 5,950,858 

278,934 297,543 

653,470 816,891 

6,511,085 7,065,292 

- -

100,996 100,996 
99,600 99,600 
66,620 66,620 

6,778,301 I 7,332,5081 
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From these four options it shows that the production costs for options 2 and 4 are the 
lowest. In the remaining part of the financial calculations we shall elaborate further 
with these two options. 

12.4 Working capital. 

The next step consists of the calculation of the required net working capital. The net 
working capital indicates the financial means that are necessary to operate the project 
according to its production program. It is calculated by deducting the current 
liabilities from the current assets. 
The current assets comprise: accounts receivable, inventories (e.g. stock of raw 
materials, spare parts), work in progress and finished products and inputs such as 
water, cardboard boxes, cans, energy, fuel and finally cash in hand. 
The current liabilities consist mainly of accounts payable. 

The accounts receivable are calculated at production costs minus depreciation and 
interest. The minimum number of days of coverage ( d.o.c.) is 30. The inventory 
consists of raw material (asparagus) with a d.o.c. of 1 day, work in progress at factory 
costs (d.o.c.: 1), finished products at factory costs (d.o.c.: 30). 

The cash in hand is calculated as a contingency reserve on working capital. It is based 
on the total production costs and a minimum days of coverage of 30 days. 
In the following tables the required cash balance and working capital are shown for 
options 2 and 4. 

Table 12.4.1 Required cash balance. Option 2. Peeling by hand, spears and pieces. 

Required From x y Start up Year 2 Year 3-10 
cash balance mm turno- year 

cover ver 

Total prod. 12.3.4 2,567,358 6,904,988 7,466,288 
costs 

Less: 12.3.4 
Raw mat. 1,603,418 3,128,136 3,128,136 
Awe. mat. 193,349 1,288,998 1,611,247 

Depreciation 200,465 200,465 200,465 

Total yearly 30 12 570,126 2,287,389 2,526,440 
cash 

Required 47,511 190,616 210,537 
cash US$ 



Table 12.4.2 Working capital. Option 2. Peeling by hand, spears and pieces. 

Working capital From Min Coe ff. 
days turno-
cover ver 

1. Current assets 
Accounts receiv. 8.3.3 30 12 
Inventory 
-raw materials 5.4.5 1 360 
-work in progress (1) 12.3.4 1 360 
-finished prod. (2) 12.3.4 30 12 

Cash in hand 12.4.1 30 12 

Total curr. assets 

2. Current liabil. (3) 5.4.5 
Accounts payable 9.1.1 15 24 

9.1.2 

Net working capital 
US$ 

Obs. ( 1) at factory costs 
(2) at factory costs + administrative overheads 
(3) raw mat. + awe materials 

Start up Year 2 
year 

97,240 649,697 

4,454 8,689 
6,002 16,008 

189,070 504,254 
47,511 190,616 

344,277 1,369,264 

74,865 184,047 

269,412 1,185,217 
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Year 3-10 

804,137 

8,689 
17,061 

537,411 
210,537 

1,577,835 

197,474 

1,380,361 

The coefficient of turnover is calculated on basis of the minimum requirements for 
current assets and liabilities. 
Coefficient of turnover = 360 days / n days of min. requirement. 

Table 12.4.3 Required cash balance. Option 4. Mechanical peeling, spears and pieces. 

Required From x y Start up Year 2 Year 3-10 
cash mm turno- year 

balance cover ver 

Total prod. 12.3.8 2,629,986 6,778,301 7,332,508 
costs 

Less: 12.3.8 
Raw. mat. 1,603,418 3,128,136 3,128,136 
Awe mat. 193,349 1,288,998 1,611,247 
Depreciati- 267,216 267,216 267,216 

on 

Total yearly 30 12 566,003 2,093,951 2,325,909 
cash 

Required 47,167 174,496 193,826 
cash US$ 



Table 12.4.4 Working capital. Option 4. Mechanical peeling, spears and pieces. 

Working capital From Min days Coe ff. 
cover turno-

ver 

1. Current assets 
Accounts receiv. 8.3.3 30 12 
Inventory 
-raw materials 5.4.5 1 360 
-work in progress (1) 12.3.8 1 360 
-finished prod. (2) 12.3.8 30 12 

Cash in hand 12.4.3 30 12 

Total curr. assets 

2. Current liabil. (3) 5.4.5 
Accounts payable 9.1.1 15 24 

9.1.2 

Net working capital 
US$ 

Ubs. ( 1) at factory costs 
(2) at factory costs + administrative overheads 
(3) raw mat. + awe. materials 

Start up Year 2 
year 

97,240 649,697 

4,454 8,689 
5,991 15,496 

188,726 488,135 
47,167 174,496 

343,578 1,336,513 

74,865 184,047 

268,713 1,152,466 
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Year 3-10 

804,137 

8,689 
16,530 

520,700 
193,826 

1,543,882 

197,474 

1,346,408 

The total investment costs consists of the fixed capital (fixed investment plus pre
production costs) and the net working capital. Fixed capital is determined by resour
ces required for construction and equiping an investment project. The working capital 
is needed to operate the project. 
Table 12.4.5 and 12.4.6 shows the total initial investment costs for the two options. 

Table 12.4.5 Total initial investment for option 2. 

I Total init. investment I From I Total US$ I 
Init. fix. inv. costs 12.3.3 2,299,112 

Working cap. at full 12.4.2 1,380,361 
capac. 

I Total I I 3,679,473 I 
Table 12.4.6 Total initial investment for option 4. 

Total init. investment From Total US$ 1 

Init. fix. inv. costs 12.3.7 3,203,723 

Working cap. at full 12.4.4 1,346,408 
capac. 

Total 4,550,131 
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12.5 Taxes. 

Local and foreign investors are generally treated equally regarding investment incenti
ves and tax concessions. There do not exist special federal tax incentives to attract 
foreign investors, but many state and local governments offer investment incentives 
and incentives exists for the promotion of exports. These export incentives includes 
that an exporting company is exempted from federal excise tax (IPI) and state value
added sales and services tax (ICMS). 

The northern region of Minas Gerais wherein our canning factory is located, falls 
under the supervision of SUDENE1 

• This federal government agency promotes 
regional development in the poorer north-east of Brazil. It gives incentives to local 
and foreign investors. With regard to tax incentives must be mentioned that compa
nies are exempted for all or part of federal taxes and exempted from income tax for a 
period of 10 to 15 years for all new industrial investments [6,21,22]. 

The above means that in this rapport the canning factory is exempted for all taxes, so 
in the following calculations no taxes are included. 

12.6 Cash flow table. 

In the cash flow table the financial flows for the first 10 years are indicated. The cash 
inflow consists of the sales revenues. The cash outflow comprises the initial invest
ments, the working capital and the operating costs. Table 12.6.1 shows the cash flow 
table for option 2. 

1 Superintendency for Development of the Northeast. 



Table 12.5.1 Cash flow. Option 2. 

I I Start up I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I Rest* I From I 1 

A. Cash inflow 1,166,880 7,796,360 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 8.3.3 
1. Sales rev. 

B. Cash outflow -4,935,417 -7,620,328 -7,460,967 -7,265,823 -7,265,823 -7,265,823 -7,265,823 -7,265,823 -7,265,823 -7,265,823 11,386,361 
1. Total inv. -2,299,112 6,000 12.3.3 
2. Working cap. -269,412 -915,805 -195,144 1,380,361 12.4.2 
3. Operat. costs -2,366,893 -6,704,523 -7,265,823 -7,265,823 -7,265,823 -7,265,823 -7,265,823 -7,265,823 -7,265,823 -7,265,823 12.3.4 

C. Net cash flow -3,768,537 176,032 2,188,673 2,383,817 2,383,817 2,383,817 2,383,817 2,383,817 2,383,817 2,383,817 1,386,361 
(A-B) 

D. Present value -3,276,989 133,105 1,439,088 1,362,955 1,185,178 1,030,590 8%,165 779,274 677,630 589,243 342,687 
(15%) 

E. Cumulated -3,276,989 -3,143,884 -1,704,796 -341,841 843,337 1,873,927 2,770,092 3,549,366 4,226,996 4,816,239 5,158,926 
net cash flow. 

Obs. * Rest value consists of and and workin ea ita. g p 
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Table 12.5.2 Cash flow. Option 4. 

I I Start up I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I Rest• I From I 1 

A. Cash inflow 
1. Sales rev. 1,166,880 7,796,'360 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 8.3.3 

B. Cash outflow -5,835,206 -7,394,838 -7,259,234 -7,065,292 -7,065,292 -7,065,292 -7,065,292 -7,065,292 -7,065,292 -7,065,292 1,352,408 
1. Total inv. -3,203,723 6,000 12.3.7 
2. Working cap. -268,713 -883,753 -193,942 1,346,408 12.4.4 
3. Opera!. costs -2,362,770 -6,511,085 -7,065,292 -7,065,292 -7,065,292 -7,065,292 -7,065,292 -7,065,292 -7,065,292 -7,065,292 12.3.8 

C. Net cash flow -4,668,326 401,522 2.390,406 2,584,348 2,584,348 2,584,348 2,584,348 2,584,348 2,584,348 2,584,348 1,352,408 
(A-B) 

D. Present value -4,059,414 303,608 1,571,731 1,477,609 1,284,878 1,117,285 971,552 844,828 734,633 638,811 334,295 
(15%) 

E. Cumulated -4,059,414 -3,755,806 -2,184,075 -706,466 578,412 1,695,697 2,667,249 3,512,077 4,246,710 4,885,521 5,219,816 
net cash flow 

Obs. * Rest value consists ol land and work.in ea 1tal. g p 
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12.7 Commercial profitability. 

In this chapter we will make use of four different methods to assess the investment 
profitability of this project, for each of the two options. 

1. The simple rate of return. 
2. The pay-back period. 
3. The net-present value. 
4. The internal rate of return. 

Simple rate of return. 

The simple rate of return is the ratio of the net profit in a normal year to the initial 
investment (fixed, working- and pre-production capital). 

R=(F+ Y)/I 

R = Simple rate of return. 
F= Net profit in a normal year (5), making provisions for depreciation. 
Y = Annual interest charges on loans in a normal year (here not applicable). 
I= Total investment. 

Worked out for Option 2 this gives, 

I= (fixed investment + working capital at full capacity) US$ 3,679,473 
F= US$ 2,383,817 - US$ 200,465 = US$ 2,183,352 
Y= 0 
R= 2,183,352 I 3,679,473 = 59,3% 

Worked out for Option 4 this gives, 

I= US$ 4,550, 131 
F= US$ 2,584,348 - US$ 267,216 = US$ 2,317,132 
Y= 0 
R= 2,317,132 I 4,550,131 = 51% 

Pay-back period. 

The period required to recuperate the original investment outlay through the profits 
earned by the project is called the pay-back period. 
Profit = net profit after tax + financial costs and depreciation. 



Worked out for Option 2 this gives, 

Year 1 Year 2 Year 3-10 

Net profit -1,400,478 891,372 2,183,352 
Depreciation 200,465 200,465 200,465 
Total -1,200,013 1,091,837 2,383,817 

Total investment minus profit year 1,2,3 ... must be zero. 
Pay-back period for this option is 3 years and 7 months. 

Worked out for Option 4 this gives, 

Year 1 Year 2 Year 3-10 

Net profit -1,463,106 1,018,059 2,317,508 
Depreciation 267,216 267,216 267,216 
Total -1,195,890 1,285,275 2,584,724 

Total investment minus profit year 1,2,3 ... must be zero. 
Pay-back period for this option is 3 years and 9 months. 

Net present value. 
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The net present value is defined as the value obtained by discounting, separately for 
each year, the difference of all cash outflows and inflows accruing throughout the life 
of a project at a fixed, pre-determined interest rate. In the cash flow tables here 
above the net present value is calculated for the two options against an interest rate 
of 15% (source; INDI). It shows that the net present value of the project is positive 
which means that the project is viable. 

Internal rate of return. 

The internal rate of return is the discount rate at which the present value of cash 
inflows is equal to the present value of cash outflows. It is the rate at which the 
present value of the receipts from the project are equal to the present value of the 
investments. 



98 

Table 12.7.1 Optio11 2. /11temal rate of retum. 

Year Net cash flow 35% Net pres. value 55% Net pres. value 

1 -3,768,537 0.741 -2,792,486 0.645 -2,430,706 
2 176,032 0.549 96,642 0.416 73,229 
3 2,188,673 0.406 888,601 0.269 588,753 
4 2,383,817 0.301 717,529 0.173 412,400 
5 2,383,817 0.223 531,591 0.112 266,988 
6 2,383,817 0.165 393,330 0.072 171,635 
7 2,383,817 0.122 290,826 0.047 112,039 
8 2,383,817 0.091 216,927 0.030 71,515 
9 2,383,817 0.067 159,716 0.019 45,293 
10 2,383,817 0.050 119,191 0.013 30,990 

rest 1,386,361 0.050 69,318 0.013 18,023 

Total 691,185 -639,841 

From this shedule one can read that the IRR should lie between 35% and 55%. 

IRR = 35 + [691,185(55-35)]/[691,185 + 639,841] = 45,39% 

Table 12.7.2 Optio11 4. Intemal rate of retum. 

Year Net cash flow 35% Net pres. value 50% Net pres. value 

1 -4,668,326 0.741 -3,459,230 0.667 -3,113,773 
2 401,522 0.549 220,436 0.444 178,276 
3 2,390,406 0.406 970,505 0.296 707,560 
4 2,584,348 0.301 777,889 0.198 511,701 
5 2,584,348 0.223 576,310 0.132 341,134 
6 2,584,348 0.165 426,417 0.088 227,423 
7 2,584,348 0.122 315,290 0.059 152,477 
8 2,584,348 0.091 235,176 0.039 100,790 
9 2,584,348 0.067 173,151 0.026 67,193 
10 2,584,348 0.050 129,217 0.017 43,934 

rest 1,352,408 0.050 67,620 0.017 22,991 

Total 432,781 -760,294 

IRR = 35 + [432,781(50-35)]/[432,781 + 760,294] = 40,44% 

12.8 Financial evaluation under uncertainty. 

This evaluation should always be carried out because estimates made on forecasts of 
demand, production and sales may not be correct because of uncertainty about the 
future. Here we will look closer into the break-even analysis and the sensitivity 
analysis. 
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Break-even analysis. 

The break-even point (BEP) is the point at which the sales revenues equals the 
production costs. 

The following equations hold: 

Sales value = production costs 
Sales value = (sales volume) x (unit sales price) 
Production costs = (fixed costs) + (variable unit costs) x (sales volume) 

Rewritten in algebraic form this is: 

X= production (sales) volume at break-even point 
Y = sales value 
F = fixed costs 
P = unit sales price 
V = variable unit price 

Y =PX 
Y = VX + F PX= VX + F X = F/(P-V) 

Worked out for Option 2 this gives, 

Fixed costs: 
- administrative overhead costs 
- depreciation 
- insurance of plant 

US$ 530,548 
US$ 307,092 
US$ 200,465 
US$ 22,991 

Unit sales price: US$ 2.86/kilo 
Variable unit price: US$ 1.91/kilo 
(raw. mat. + aux. mat. + utilit+ sales and distrib. costs + admin. overh. costs) 

With the data above the break-even point will be: 

BEP = 530,548 / (2,86 - 1,91) = 558.5 ton. This is about 17% of the full capacity of 
3374 ton. 

Worked out for Option 4 this gives, 

Fixed costs: 
- administrative overhead cost 
- depreciation 
- insurance of plant 

US$ 596,796 
US$ 297,543 
US$ 267,216 
US$ 32,037 



Unit sales price : 
Variabel unit price: 

US$ 2.86/kilo 
US$ 1.91/kilo 

BEP = 596,796 / (2,86 - 1,91) = 628.2 ton. This is about 19% of the full capacity. 

Sensitivity analysis. 
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Here we will make calculations of the IRR and pay-back period assuming that the 
unit sales price will be US$ 2.35 /kilo, in accordance with shippings from China via 
Hong Kong (see chapter 8.2). We shall consider three posibilities, first with no 
remuneration to the farmers, second with 10% remuneration and third with 20% 
remuneration to the farmers. 
Next to this we will consider an increase of the fixed investments with US$ 500,000 
(official sales price and 20% remuneration), and an increase of the minimum wages 
of 75%2

• 

The calculations shall not be exposed in detail. We only considered option 2 because 
the difference between the two options are not that great. 
Table 12.8.1 shows an enumeration of the results. 

Table 12.8.1 Sensitivity analysis, for Option 2. 

IRR Pay-back period 

1. Unit sales price US$ 2.35/kilo, no remuneration. 17,27% 6 years, 11 months 
2. Unit sales price US$ 2.35/kilo, 10% remuneration. 12,48% 7 years, 2 months 
3. Unit sales price US$ 2.35/kilo, 20% remuneration. -- 9 years, 11 months 
4. Increase fixed investment US$ 500,000 34,8% 4 years 
5. Increase of minimum wages with 75%. 23,32% 5 years, 2 months 

2 See the journal Folha de Siio Paolo, 22.11.'91. Some Brazilian states wants to augment the minimum wage with 
147.06%, the Government only 54.6%. 
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13. 

National profitability. 

Next to the commercial profitability there is the important aspect of the national 
benefit that can be derived from an industrial project. In the following we will 
consider some main aspects of the national profitability of the project [5]. 

13.1 Net national value added. 

The value added is the basic criterion for the overall effect of a project on the 
economy. It represents the difference between the output value and the value of the 
inputs. 
Regarding the total project period the following must hold. 

NNV A = 0 - (MI + I + RP) 

The net national value added (NNVA) equals the output (0) minus the material 
inputs (MI), the investments (I) and the repatriated payments (RP). 

As mentioned in chapter 3 the value added consists of wages and social surplus. 
Wages and salaries express the level of employment and the average wages of the 
people employed. The social surplus expresses the earning capacity of a project. 
According to the absolute efficiency test [5], the present worth of the value added 
must be positive. This is an indication of the positive contribution of a project to the 
national income. 
However, merely passing this test, although very important, is still not a sufficient 
condition for accepting a project. The second stage of the absolute efficiency test says 
that if the sum total of discounted value added for the whole life of a project is larger 
than the sum total of discounted wages, the project is efficient from the national point 
of view. 
The value added produced by this project not only recovers the wages needed for its 
operation but also generates a social surplus which is a source for increasing present 
consumption and for further expansion of the economy: payment of taxes to the 
treasury, interest on loan, net profits etc. 

In the following tables on page 105 and 106 this calculation is executed for both 
options, two and four. Repatriated payments form no part of this project so are not 
included in the calculations beneath. 
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13.2 Employment effect. 

An investment project should be evaluated from an employment point of view. This 
means that the impact on both unskilled and skilled labour should be taken into 
account. Direct employment refers to the new employment opportunities created 
within the project whereas indirect employment concerns job opportunities created in 
other projects linked with the project which is being evaluated. 
From a national point of view considering development objectives, the creation of the 
largest number of new jobs whith a given amount of capital is very important. In 
other words from a national point of view it is favourable to invest as little capital as 
possible to provide for each single new job. 

In this project we consider the small farmers as indirect employment, because they 
are the suppliers to the cannery. The total number of hectares planted with asparagus 
can be considered as the total number of indirect employment, because each small 
farmer has one hectare planted. 

For option 2 and 4 we need 433 hectare planted with asparagus (see 8.1), so this 
means 433 farmers. The number of jobs created within the factory we know from 
chapter 11. 

The total employment effect for option 2 is: 303 direct new job opportunities and 433 
indirect new job opportunities, totals 736 new jobs. 

The total employment effect for option 4 is: 184 direct new job opportunities and 433 
indirect new job opportunities, totals 617 new jobs. 

The investment per employee in the factory can be calculated as follows: 

For option 2. 

total new job opportunities 303 
= 

total investment US$ 3,679,473 

This means an investment per employee of US$ 12,143. = 

For option 4. 

total new job opportunities 184 
= 

total investment US$ 4,550, 131 

This means an investment per employee of US$ 24,729.= 
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13.3 Distribution effect. 

The value added as computed in chapter 13.1 can be distributed differently among 
social groups. One part of the value added concerns wages and salaries. The percen
tage of the wage earners of the total net national value added generated in a normal 
year (year 6) is: 

V A(w) = the expected nominal value of wages and fringe benefits paid out by the 
project in a normal year ( 6). 
VA= the expected nominal net national value added created by a project in the same 
year. 

This is for option 2: 

VA(w) = 793,616 
x 100 = 21.2% 

VA 3, 750,275 

This is for option 4: 

VA(w) = 593,588 
x 100 = 15.8% 

VA 3,759,824 

As already discussed no taxes are levied on this project, so of the total value added 
the Government is to receive nothing. The project will not be financed with outside 
funds. Of the value added nothing will flow away as dividends or interest payments on 
borrowed capital. 
This means that 78.8% of the value added, for option 2, in this case the whole social 
surplus will not be distributed. For option 4 this percentage is 84.2%. 
This amount of money will remain in the firm. It can be used for expansion funds, 
reserve funds as well as social welfare funds of the firm. The wage earners will 
undoubtfully benefit from it through the social welfare funds as well as through the 
expansion funds. 

13.4 Net foreign-exchange effect. 

The computation of the net foreign-exchange effect of a project deals with the 
assessment of the effects of its implementation on the foreign-exchange contribution 
to a country. 
The assessment of the balance of payments effects of a project entails an analysis of 
the total inflows and outflows of the project in foreign currency for its whole econo-
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mic life. All inflows and outflows are expressed in foreign-exchange. A positive 
foreign-exchange in any given year indicates that a project contributes to the availabi
lity of foreign-exchange in the country in that year. A negative sign represents the 
amount by which the country's foreign-exchange availability is reduced by this project. 
Tables 13.4.1 and 13.4.2 (page 107 and 108) shows the foreign-exchange effects for 
option 2 and option 4 respectively. 

For both options it shows that the project will contribute positively to the availability 
of foreign currency in Brazil, by which option 2 contributes US$ 580,443 more than 
option 4. 

13.5 Implications for infrastructure. 

The plant location was assumed to be in the J afba district. This district is provided 
with the necessary infrastructural facilities, see chapter 7 (Location and Site). It was 
assumed in this chapter that the future plant can make use of these facilities so no 
expensions for extra infrastructural facilities are necessary. 
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Table 13.1.1 Option 2. Net National Value Added. 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year8 Year 9 Year 10 

1. Value of output. 1,166,880 7,796,360 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 

2. Value of material inputs. 

- investments -2,568,524 -915,805 -195,144 
- material + setvices (1). -2,225,019 -5,288,448 -5,899,365 -5,899,365 -5,899,365 -5,899,365 -5,899,365 -5,899,365 -5,899,365 -5,899,365 

3. NNVA. -3,626,663 1,592,107 3,555,131 3,750,275 3,750,275 3,750,275 3,750,275 3,750,275 3,750,275 3,750,275 

- Wages 228,288 843,233 793,616 793,616 793,616 793,616 793,616 793,616 793,616 793,616 
- Social surplus -3,398,375 748,874 2,761,515 2,956,659 2,956,659 2,956,659 2,956,659 2,956,659 2,956,659 2,956,659 

4. Present value of NNV A -3,153,620 1,203,862 2,337,556 2,144,232 1,864,550 1,621,347 1,409,867 1,225,972 1,066,062 927,011 
(15%). 

- Wages 198,511 637,605 521,815 453,753 394,567 343,102 298,350 259,434 225,595 196,170 

- Social surplus -2,955,109 566,256 1,815,741 1,690,479 1,469,982 1,278,245 1,111,518 966,537 840,467 730,841 

5. Cumulated value NNV A. -3,153,620 -1,949,758 387,798 2,532,030 4,396,580 6,017,927 7,427,794 8,653,766 9,719,828 10,646,839 

- Wages -198,511 439,094 960,909 1,414,662 1,809,229 2,152,331 2,450,681 2,710,115 2,935,710 3,131,880 
- Social surplus -2,955,109 -2,388,853 -573,112 1,117,367 2,587,349 3,865,594 4,977,112 5,943,649 6,784,116 7,514,957 

Ubs. (1) Raw matenals, aux. matenals, utilities, adm1mstrative costs, sa es costs. 
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Table 13.1.2 Option 4. Net National Value Added. 

Year 1 Year 2 Year 3 Year4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

1. Value of output. 1,166,880 7,796,360 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 

2. Value of material inputs. 

- investments. -3,472,436 -883,753 -193,942 
- materials + services (1). -2,224,822 -5,279,237 -5,889,816 -5,889,816 -5,889,816 -5,889,816 -5,889,816 -5,889,816 -5,889,816 -5,889,816 

3. NNVA. -4,530,378 1,633,370 3,565,882 3,759,824 3,759,824 3,759,824 3,759,824 3,759,824 3,759,824 3,759,824 

- Wages -215,315 649,960 593,588 593,588 593,588 593,588 593,588 593,588 593,588 593,588 
- Social surplus -4,315,063 983,410 2,972,294 3,166,236 3,166,236 3,166,236 3,166,236 3,166,236 3,166,236 3,166,236 

4. Present value of NNV A -3,939,459 1,235,062 2,344,625 2,149,692 1,869,297 1,625,476 1,413,457 1,229,093 1,068,777 929,371 
(15%). 

- Wages -187,230 491,463 390,294 339,386 295,118 256,624 223,152 194,045 168,735 146,726 
- Social surplus -3,752,229 743,599 1,954,331 1,810,306 1,574,179 1,368,852 1,190,305 1,035,048 900,042 782,645 

5. Cumulated value NNV A. -3,939,459 -2,704,397 -359,772 1,789,920 3,659,217 5,284,693 6,698,150 7,927,243 8,996,020 9,925,391 

- Wages -187,230 304,233 694,527 1,033,913 1,329,031 1,585,655 1,808,807 2,002,852 2,171,587 2,318,313 
- Social surplus -3,752,229 -3,008,630 -1,054,299 756,007 2,330,186 3,699,038 4,889,343 5,924,391 6,824,433 7,607,078 

Ubs. (1) Raw materials, awe. materials, utilities, admm1strative costs, sa es costs. 
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Table 13.4.1 Option 2. Net foreign-exchange effect. 

Year 1 Year 2 Year 3 Year4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

1. F.E. inflow. 

- Sales revenues. 1,166,880 7,796,360 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 

2. F.E. outflow. 

- Investment. -342,453(1) 

3. Net foreign exchange 824,427 7,796,360 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 
flow (1-2). 

4. Discounted net foreign 716,893 5,895,168 6,344,795 5,517,213 4,797,577 4,171,806 3,627,657 3,154,484 2,743,030 2,385,243 
exchange flow (15%). 

5. Cumulated net foreign 716,893 6,612,061 12,956,856 18,474,069 23,271,646 27,443,452 31,071,109 34,225,593 36,968,623 39,353,866 
exchange flow. 

Obs. 1 ( ) Onl1 im orte< y p machmes and e m ment. See table 12.3.3 cha ter 12.3. q p p 

107 



Table 13.4.2 Option 4. Net foreign-exchange effect. 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

1. F.E. inflow. 

- Sales revenues. 1,166,880 7,796,360 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 

2. F.E. outflow. 

- Investment. -1,009,963(1) 

3. Net foreign-exchange 156,917 7,796,360 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 9,649,640 
flow (1-2). 

4. Discounted net foreign- 136,450 5,895,168 6,344,795 5,517,213 4,797,577 4,171,806 3,627,657 3,154,484 2,743,030 2,385,243 
exchange flow (15%). 

5. Cumulated net foreign- 136,450 6,031,618 12,376,413 17,893,626 22,691,203 26,863,009 30,490,666 33,645,150 36,388,180 38,773,423 
exchange flow. 

Obs. (1) Only imported machmes and eqmpment. See table 12.3.7 chapter 12.3. 
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14. 

Conclusions. 

Asparagus were subject of investigation in this report. The objective was to calculate 
the viability of implementing a canning factory for asparagus, in the so-called "Agro
industrial district of Jafba". This region in the north-east of Minas Gerais has many 
advantages for the cultivation of asparagus. Some of these advantages are; good 
climatic circumstances, sandy soils, an irrigation system in elaboration, and a high 
productivity per ha which reaches 12 ton/ha/year. 

The main advantage however is, that a whole year round harvest is possible. This 
creates excellent possibilities for this produce to be industrially processed. 

The Agro-industrial district of Jafba is located in a typical region of agriculture and 
life-stock farming. This region just recently started industrial development and has 
already the basic infrastructure of which a great irrigation system is a main topic. 

The canning factory will get its input, fresh asparagus, from small farmers who will be 
the future settlers in this region. The cultivation of asparagus as part of the cannery is 
considered but this would force up the total production costs to much. 

A relative small production capacity of 1 ton/hour is decided on. The main reasons 
are that already for the production of 1 ton/hour the input of asparagus must come 
from 433 farmers which demands logistics planning, and that total production is ment 
for exportation to Germany. This production output equals 8.5% of the total German 
imports of 1989. This amount is rather large but it takes three years to reach this full 
capacity. 

The German market is chosen because German importers have shown more than 
average interest in Brazilian asparagus over the years and because the German 
market is the greatest market in Europe for canned asparagus. 

In this report four options are distinguished and computed. Two options with a labour 
intensive production method and two options with a more capital intensive production 
method. The objective was to see which option is more efficient with regard to scarce 
resources. 

The sales price of the cans are based upon shippings of asparagus preserves from 
China to Germany. 

Here beneath we give a brief description of the results of this research. First we look 
into the results of the commercial profitability, this is mainly of concern from the 
point of view of the future investor/proprietor. Next, the results of this research from 
the point of view of the country, in this case Minas Gerais, are summarized and 
commented. 
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We conclude this report with a remark about the interpretation to feasibility studies 
executed by INDI in comparison with the Manual of the UNIDO. 

For the two options, two and four (see page 60), the results of the commercial 
profitability are shown in the following tables. 

Table 14.1 Option 2. Results commercial profitability. 

1. Simple rate of return. 
2. Pay-back period. 
3. Net present value. 

4. Internal rate of return. 
5. Uncertainty analysis; 

break-even point. 

: 59.3% 
: 3 years and 7 months. 
: from year 2 onwards every year a positive result, 

cumulated for 10 years US$ 5,158,926. 
: 45.39% 

: at 17% of full production capacity BEP is reached. 

Table 14.2 Option 4. Results commercial profitability. 

1. Simple rate of return. 
2. Pay-back period. 
3. Net present value. 

4. Internal rate of return. 
5. Uncertainty analysis; 

break-even point. 

: 51% 
: 3 years and 9 months. 
: from year 2 onwards every year a positive result, 

cumulated for 10 years US$ 5,219,816. 
: 40.44% 

: at 19% of full production capacity BEP is reached. 

From these two tables it shows that the project is more than exeptable from the point 
of view of commercial profitability. The differences between the indices for both 
options are not considerable. Option 2, peeling by hand + asparagus spears, pieces 
and tips shows in comparison the best results except with regard to the net present 
value options 4 generates US$ 60,890 more. 

The results of the national profitability analysis for both options are summurized in 
table 14.3 and table 14.4 respectively. 

Table 14.3 Option 2. Results national profitability. 

1. Net national value added. 
2. Investment per employee. 
3. Employment creation. 
4. Distribution effect of value 

added. 

5. Net foreign-exchange effect. 

: cumulated value for 10 years US$ 10,646,839 
: US$ 12,143 
: 303 persons direct, 433 indirect. 

: to wages US$ 3,131,880 
undistributed social surplus US$ 7,514,957 

: cumulated for 10 years US$ 39,353,866 



Table 14.4 Options 4. Results national profitability. 

1. Net national value added. 
2. Investment per employee. 
3. Employment creation. 
4. Distribution effect of value 

added. 

5. Net foreign-exchange effect. 

: cumulated value for 10 years US$ 9,925,391 
: US$ 24,729 
: 184 persons direct, 433 indirect. 

: to wages US$ 2,318,313 
undistributed social surplus US$ 7,607,078 

: cumulated for 10 years US$ 38,773,423 
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Again it shows that option 2 has better results than option 4. With regard to two 
variables which may be considered of main importance to the Brazilian economy, 
employment and foreign-exchange, option 2 creates 119 more job opportunities than 
option 4 with more than half of the investment of option 4. Option 2 generates in 10 
years time US$ 580,443 more foreign-exchange than option 4. 

Because the future canning factory must compete against shippings from China we 
considered in the sensitivity analysis a lower sales price of US$ 2.35 /kilo. There is 
namely a trend of shipping via Hong Kong with such low prices. If this trend is going 
to last in future it may be possible that the canning factory considered in this report 
will have to lower their sales prices, to be able to stay competetive. 
The results show ( for option 2) that the pay-back period will be 9 years and 11 
months, when paid 20% remuneration to the farmers on top off their production 
costs. Considering no remuneration to these farmers still the pay-back period will be 
6 years and 11 months and the internal rate of return drops to 17.27%. 
If fixed investment costs would seem to be US$ 500,000 more than calculated the pay
back period will be 4 years and the IRR 34.8%. This is more than acceptable. 
If minimum wages would increase with 75%, still the project would be acceptable 
with a pay-back period of 5 years and 2 months and an IRR of 23.32%. 

The sensitivity analysis shows that the project is very much sensitive to sales price 
influences. If the quality of the asparagus and the quality of the cans will meet 
consumers demands it may be possible that these lower priced cans via Hong Kong 
will not effect the project negatively. 

The Manual of the UNIDO used as a basis for this research, has as aim to provide 
the developing countries with a tool to facilitate the preparation of projects that are 
technically, financially and economically sound. 
The way the Manual is written and the sequencial steps that must be taken which 
leads to the ultimate final calculations makes this Manual relatively easy to work 
with. However in a country as Brazil which faces high inflation rates the Manual 
offers no direct solutions concerning how to insert these inflation rates when for 
example investment costs need to be financed. Fluctuating inflation rates makes it 
very difficult to insert these in the calculations, because interest payments need to be 
adapted every months. 
To avoid complications in the final calculations INDl's interpretation is not to 
calculate with financed capital but instead of this one hundred percent private capital 
is assumed. 
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INDI's interpretation is applied in this report. It has as advantage that the final 
calculations are a little less cumbersome. It has as disadvantage that it goes beyond 
reality, because high investments normally are financed due to the simple fact that 
there are not many investors who wants to start a project and have many private 
capital at their disposal. 
In the comparison of the Manual with INDI's interpretation we discovered some 
deficiencies in INDI's interpretation to feasibility studies. According to the Manual in 
the calculation of the working capital, work in progress should be inserted against 
factory costs. INDI calculates these costs against production costs this means a higher 
amount then necessary. With regard to the cash in hand the Manual inserts here, 
labour costs, repair expences, maintenance costs, factory overhead costs, administrati
ve overhead costs, sales and distribution costs and financial costs. INDI only takes 
salaries as the cash in hand. 
There exists many ways in determining the working capital but if the working capital 
is not covered with sufficient cash in hand it may be possible that the estimation of 
the working capital will not be sufficient in practice. That is why the cash in hand 
should contain items such as mentioned in the Manual to be sure that in onforeseen 
circumstances one is able to pay possible costs. In the case of only inserting wages 
and salaries the working capital will probably be estimated too low. 

With regard to the calculations of the fixed investments INDI considers the labour 
costs and maintenance costs as fixed as well. According to the Manual the fixed costs 
remain unchanged regardless in the level of activity and include mainly overhead and 
depreciation charges. We think that the method of the UNIDO in this case is better 
because when increasing or decreasing the production capacity this changes the 
number of production labour, maintenance and repair costs. 
The same holds for the variabel costs, here should be inserted labour and maintenan
ce costs according to the Manual. As mentioned INDI sees these costs as being fixed. 

Being a governmental organ it is odd that INDI does not carry out national profitabi
lity analysis. The main activities of INDI are, industrial promotion, assistance to 
investors, industrial location studies, market and sectorial analyses, export promotion. 
If INDI would perform national profitability studies next to commercial profitability 
analyses it would have a more profound insight in how rational use of limited 
resources such as labour, capital, foreign-exchange ect. would yield the best economic 
results. We can say that this report may be seen as evidence of this. 

Finally special attention should be given to the suppliers of the raw material, the 
small farmers. It is very important for the canning factory that there will be a secured 
supply of asparagus. Both parties, the cannery and the farmers should fulfil their 
obligations, mutually agreed. Perhaps an establishment of a cooperation who attends 
to the interests of the farmers is advisable because maintaining relations with so many 
farmers is perhaps impracticable. 

Summarizing the main issues shows that option 2, peeling by hand, has better results 
with regard to the commercial profitability analysis than option 4, mechanical peeling, 
although the differences are not striking. 
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The value of working out a national profitability analysis in feasibility studies is 
pointed out by this research. Namely the results of these analysis shows that option 2 
is much more convincing than option 4. 

We can conclude by saying that in the present case the labour intensive production 
method for this cannery serves best the efficient allocation of scarce resources, seen 
as an objective of development planning. 
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