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- This case study should be examined in
e s;femnfi-rs: part .rhould‘ be given to
“ude;;:e b:effc;ﬁ(; h;a;‘:ri;:;ﬁ;’?: handed out
durin%::erf‘?‘; J;;‘::‘o:'nd conclusion should
be distributed at the final session.
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CASE STUDY

This case study, which is to be carried out in two stages, is intended
to illustrate first the methods of forccasting demand, and then the calculation
of discounted Prospective yields, from the enterprise point of view, for a
number of Possible alternative solutions, which differ either in the technique
used (vertical or Totatory kilns) or in the location in which they are set up.

A number of methods of estimating future demand will be tried out,
each based on a variety of statistical data about the market for the product.
The solution Proposed involves using two of these methods. The results
they give may seem to be on the Jow side. The production target finally
decided on may also seem to be on the low side, but it must be remembered
that the problem is being looked at from the point of view of a private
enterprise which ig embarking on what is, for it, a new line of production.
Prudence is, therefore, essential, even though it may prove costly at a
future date,

Once the production target is defined, the various acceptable technical
solutions will be compared by means of the discounted returns method, the

calculations being made from the point of view of the enterprise, irrespective
of methods of financing,
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INTRODUCTION

A civil engineering firm in a developing country uses large quantities
of cement, much of which it has to import since indigenous supplies are
insufficient. To eliminate, or at Jeast reduce, its dependence on imports it

The firm, which we shall call Company S, has been prospecting for two
years and has located two limestone deposits with what are estimated to be
Very considerable reserves. There are clay seams in the vicinity of both of
these sites, so that it is technically possible to exploit them with a view to
cement production.

To find out whether the project was worth considering, Company §
began by bringing together certain statistical information about the local
cement market, which enabled it to make a survey of that market, forecast

technical alternatives for the purposes of comparison.

The present case study follows the procedure adopted by Company §,
and is, therefore, divided into three parts

country concerned,

— The second part sets out the findings of the market survey carried
out by Company S, and describes the technical alternatives envisaged
by the latter in the light of the production targets envisaged after
the survey.

— The third part compares these alternatives from Company S’s point
of view. We shall also consider the possible effects these alternat-

justifying the Company’s projected request for finance from a foreign
development assistance body.

This case study can therefore be used for training purposes in three
stages : the first part can be given to the students to study ; a first discussion
period is held on the market survey findings, and the technical information
(second part) is handed out to the students to study ; a second discussion
period is held covering the material given in the third part.
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1. INFORMATION ABOUT THE LOCAL CEMENT MARKET

1.1. GENERAL ECONOMIC POSITION

i i kilometres.
The country in question has an area of some 100,000 square ki >
(A sketch mapr!i"s pr?)vided at the end of Chapter 1.) It is adlmlmstrauvel‘y
divided into nine provinces (numbered from 1 to 9) of varying economic
importance. .
pOThe population is increasing steadily at somcll.ung like 2.5 per cent per
annum. [ts trend over the last few years is shown in Table 2.1 :

TasLe 2.1. POPULATION (THOUSANDS)

AT Ist JANUARY

YEAR POPULATION YEAR POPULATION
e 17,600
B0 Gy 5 5 ST - e e IGA00 962 ;o5 wvoicii b & wnst .
:963 ......... o 16800 963 ... ..uwwvsuseen :gt}gg
L[ ‘e 17,150 (1964 . ... .......... .

P b-
Assuming that the population increases at the same rate (3 %) over su
sequent yv.:ars.g it shouldp:umber 20.000,009 by the beginning of 1967.
The country’s economic growth rate is about 4.5 per cent per aunt;lga.
During the period 1959-1964, the trend of gross domestic product (GDP),
expressed in constant 1962 prices, was as shown in Table 2.2 below.

TasLe 2.2. GDP (MILLION 1962 DOLLARS)

YEAR GDP YEAR GDP

. 2,280
I G e mie e e & 2,040 1ML o vt e e v e 3

:gsg ............. 2,120 L %;:g
196) . v i s iowie s s a 2,180 1964 . ... ... ... .. :

For 1965 (final figures not yet published), GDP should be about $2,580
million in 1962 prices. )
10" is thoug}?t that, allowing for the projected development pla}ns,_the
economic growth rate observed over the last few years should be maintained
at more or less the same level during the years to come.

1.2.  INFORMATION ABOUT THE CEMENT MARKET

1.2.1. Demand conditions

i i i 660,000 tons,

In 1965, total consumption of cement was in the region of ¥
or 35nkg per capita, which is very much below the figures for developed
coun!lr"laelfxie 2.3 below shows the trend of total cement consumption during the
period 1959-1964. The rate of growth during the period was 25 per cent

per annum.
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TABLE 2.3. CEMENT CONSUMPTION (THOUSAND TONS)

CONS. CONS.
YEAR UMPTION YEAR UMPTION
o [ T 200 I962 ot i 0 n s e o 354
960 . . T 229 IS o 35 250 571
1961 . ... . 320 1964 . 0 602

It should be noted that these statistics are based on two different sour-
ces: a breakdown of consumption by sector (the main headings being the
Private sector, the public sector and usage for military purposes) and statistics
of local production and imports.

Finally, there is an interesting series of annual figures on housebuilding

(published in a recent Ministry of Construction report), as shown in Table
2.4 below .

TABLE 2.4. NUMBER OF DWELLINGS BUILT PER ANNUM

MBER O
YEAR %ELEI?JGE YEAR B“%'E'ff&gg
L 21,000 L L T T D, 70,000
1960 . . 26,000 1963 .. .. 86,000
L T D 56,000 1964 ., . . . ... 95,000

In spite of the progress made since 1961, there are still on average 8
people per dwelling. The Development Plan coming into operation in 1966

therefore provides for a special housing drive, the target for 1968 being
160,000 houses.

1.2.2. Supply conditions

In 1964, there was only one cement works in operation in the country.
It belongs to Company A, is located in province 9 (site a’ on the attached
map) and in 1964 produced 9] ,000 tons of cement.

In 1965, Company B opened a cement works in province 4 (site b’ on
the attached map) with a production capacity in the neighbourhood of
200,000 tons of cement per annum.

It is intended to enlarge these two works during 1966 and 1967, which
will raise local production capacity to 650,000 tons of cement per annum
from 1968, 290,000 tons for Works a’ and 360,000 tons for Works b’

For local production, the selling price to consumers is fixed by the

public authorities at $23 per ton, the cost of transport being paid by the
producer.
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1.3. CoNcLusION

Company S intends to forecast the future demand for cement on the
basis of the above data and, by comparing it with local supply, work out its
own production target for 1968.

Total cement consumption in 1968 may be forecast by proceeding as
follows :

— Estimate GDP in 1968 based on the trend as shown by available
data for the period 1959-1964.

— Establish a correlation between cement consumption and GDP. On
the basis of this correlation and the projected value of GDP in 1968,
estimate provisionally cement consumption in 1968.

— Find a correlation between cement consumption and the number
of dwellings built during the year, and use it to make a second
estimate of cement consumption in 1968 for comparison with the
one obtained above.

— Look for supporting information by making comparisons with per
capita cemént consumption in other low-income countries.

2. RESULTS OF THE MARKET SURVEY AND DESCRIPTION OF
THE TECHNICAL ALTERNATIVES CHOSEN FOR CONSIDERATION

2.1. RESULTS OF THE MARKET SURVEY
2.1.1. Forecast of total cement consumption in 1968
2.1.1.1. Estimate of GDP in 1968

Plotted on a graph over time (Graph 2.1), the values of the GDP show
a rising, substantially linear trend for the period 1959-1964.
The following regression equation is obtained by the least squares
method :
P =9486t + 1,924.66

P being the GDP expressed in $ million at 1962 prices and t the number
of the year (taking t = 1 for 1959).

The corresponding coefficient of correlation is 0.994, which shows that
the degree of correlation is very high'.

In 1968 (i.e. for t = 10), GDP would therefore amount to $2,873
million (at 1962 prices).

2.1.1.2. Estimate of cement consumption on the basis of
GDP

Graph 2.2 compares cement consumption each year with the corres-
ponding GDP. The graph shows that the trend of the annual consumption of
cement as a function of the corresponding GDP is substantially linear.

1. The method used here is a first approximation. It should be remembered that
the association of an economic phenomenon (in this case the GDP) with time implies
the basic assumption that all the factors which have contributed towards the past
evolution of the GDP will continue to do so in future. This must be a simplification
of reality.
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SKETCH MAP OF THE COUNTRY UNDER STUDY

KEY :

a %
b } Sites of the limestone deposits located by Company §

a’ Site of Company A's cement works
b" Site of Company B's cement works

The corresponding regression equation is :
C=0934P—1,7284

C being cement consumption in thousand to d P bei in milli
of dollars at 1962 prices. ST R TR it
. The coefficient of correlati
is significant.

Using the figure of $2,873 million for the GDP in 1968,

;&;tgls of 954,982 tons as a preliminary estimate of cement c

on is 0.979, which means that the correlation

we arrive at a
onsumption in
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Graph 2.1. TREND OF GDP

GDP.
(Millisns of dollars ot 1962 srices)
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1959 190 1%1 1%2 1363 19%4 1%5 1965 19%7 Yeors

2.1.1.3. Estimate of cement consumption on the basis of the
number of dwellings to be built in the year

The linear correlation of cement consumption with the number of dwell-
ings built each year (see Graph 2.3) is indicated by a regression line giving
the followisg equation :

C = 5304.x + 67.04

C being cement consumption in thousand tons and x the thousands of dwell-
ings built in the year. The coefficient of correlation is 0.953. o

On the basis of a programme for 160,000 dwellings to be built in 1968,
we arrive at a second estimate of cement consumption in 1968, i.e. 915,037
tons.
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Graph 2.2. CEMENT CONSUMPTION AS A FUNCTION 0F Gpp

Cement consumption
(thoveand rons)

I

O %5 (Estimate)

0 L——;ﬁ_*_._li 1 L - J
2000 2100 2700 2300 2400 2500 2600
G.D P (million 1962 §)

2.1.1.4. Conclusion

The two estimates of cement consumption in 1968 obtained above are
fairly consistent, since they only differ by 4.18 % (if the calculation is made
for 954,982 tons), or by 4.36 % (if the ratio is established with 915,037 tons).
The estimate obtained on the basis of GDP is no doubt optimistic as it impli-
citly supposes that GDP will continue to grow during the next few years at
the same rate as in the last few years, itself an optimistic assumption.

In short, it may very reasonably be estimzted that cement consumption
will be at least 900,000 1ons in 1968, and this is the figure which will be
used in what follows. Other methods could le used to project the future
consumption of cement.

For example, one could try to establish correlations by using exponen-
tial formulae that relate consumption of cement to the national product, that
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Graph 2.3. CEMENT CONSUMPTION AS A FUNCTION OF THE NUMBER
OF DWELLINGS BUILT

Cement consumption
(thoutrand tons)
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i ay formulae which assume that the growth of the national product is
:fotoasliﬁear but an exponential function of time. If the use of exponlcr:::::
formulae can be justified as a result of an inspection of the. c;rre ad i
coefficients which they give between _the -depcndem and in ep:.n eof
variables, it will result in more optimistic estimates of the consum]c)i |ﬁn of
cement. Thus, since we have decided to be cautious, we have used line

forml.l]!zz. likelihood of achieving this figure can be checked by comparing it
performance in other countries. Graph 2.4 shows per capita cement (Elg}l‘l-
sumption in the light of per capita GDP for a number of countg;:s. 4 e
figures used in Table 2.5 below refer unless otherwise stated to 19 bankar;;
taken from the 1963 Statistical Year Book and the 1963 Yearbook o
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National Accounts Statistics published by the Statistical Office of the United
Nations Organisation, In the case of the country examined here, the figures
refer to 1968 and result from the above estimates, i.e. per capita GDP of
$138.5 at 1962 prices and per capita cement consumption of 43.5 kg.

Graph 2.4 confirms that the consumplion envisaged is comparable with
that recorded in countries with an equivalent standard of living,

TABLE 2.5. PER CAPITA CEMENT CONSUMPTION AND INCOME
FOR VARIOUS COUNTRIES IN 1962

| PER CAPITA
PER CAPITA ;
COUNTRY ' G.D.P, CO!EJ‘SEL?'AE%ON

(DOLLARS) (KG)
e S — " —
sl EEEE 462 ’ 137.5
EVRHL 5555 o momim g 5 g i BRB 1791 67
DD c < 65 55 5 i g g g : 2031 ‘ 79.5
Ind:a 73 l 19
SO & 5 v oy s g b T ! 731 6.5
BRI o 1 4% § om0 gy o g L E ) 361 90
i SR b el l 861 9
i e L LS LY | 352 126.5
BB MOR ;s s, Ly, o 110 37
SOUD Wietam oo ;i ;g o TR e e v | 95 27
Lo EERTE P b L L L E i 272 80
e FOSRETET L L 1561 65.5
PPEEWOI. , v s § i g ST

1. Estimate for 1961,

2.1.2.  Breakdown of total demand by sector and by province
a) For 1968

The breakdown of total demand for c¢ ment in 1968 by sector and by
Province can be forecast on the basis of the 1ational and provincial develop-
ment plans, and on the actual figures achieved in recent years.

The irrigation, housebuilding and road-building programmes give the
following breakdown of total demand :

— Housebuilding . . ...~ = 215,000 tons

= IERION vy s s e 45,000 tons
TS Ll el ST 100,000 tons
U sl on iR s g 20,000 tons
— Military purposes . ., [0 200,000 tons
— Otherusest, .., . _ [ [ "itto 320,000 tons

umption by province broken down on the basis of consumpt;
1964. Table 2.6 below shows the final breakdown.

1. This is a residual figure. e T -
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TABLE 2.6. CEMENT CONSUMPTION IN 1968 BY PROVINCE
ACCORDING TO END-USE

Tons,
s USE HOUSE l IRRI. ’ G
o BUILDING | GATION | DAMS ROADS | orHER | surar
PROYINGE ———a] SATION S i 8 ]
T P 31000 | . — 142,000 | 173,000
2. .| 23000 | 3000 e — 40,000 | 66000
REHEn v o 5w 16,000 | 2000 | 100,000 1.000 | 46,000 | 165000
Somcnusagn, o 28,000 4,000 i — | '53,000 | 85000
R A i .| 31,000 3,000 — | 10000 | 47,000 | 91000
Brosiiasa & v a ] 30,000 24,000 - e | 33,000 87,000
T conmwmin g g 5 25,000 3,500 = = 44,000 | 72500
B 1 2 oty o 15,000 1,000 | _ e [ 82,000 | 98000
5 e e s 16,000 4,500 — 9,000 ! 33000 | 62500
Total , . 215,000 | 45,000 | 100,000 ,

0,000 | 520,000 | 90,000

b) After 1968

The building of
be spread over three

the dam in province 3 is due to begin in 1968 and will
again estimated to be

years. The corresponding consumption of cement is
100,000 tons in 1969 and 1970.
combined, it is estimate

ppreciably the same rate in

d that demand for cement will
annum per province,

each province, 10,000 tons per

2.1.3. Choice of targets by Company §

Company S believes that total demand for cement in 1968 will
probably be at Jeast 900,000 tons.

Since local productive ca
be 650,000 tons Per annum, there will be

production and consumption.
To be on the safe side, Company § selects a target for its own production
of 200,000 tons in | 968.

The composition of supply in 1968 would then be as follows :
— Works a’

.................... 290,000 tons
— Works b’

very
pacity will then
a gap of 250,000 tons between local

................. 360,000 tons

T EempRYS L L 200,000 tons

Bk o TIFTRN b 50,000 tons
Total

2.2, DEscrirTiON OF ALTERNATIVES

There are five alte

matives which differ the ones from the others either
by the technique of cem

ent production or by the location of the works.
2.2.1. Technical alternatives

Without going into a detailed description of the various methods of
making cement, the general process is briefly as follows :
— quarrying and grinding the raw materials in order to obtain the
raw mix ;
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- «burning » the raw mix in the kiln at 1,450°C in order to obtain
the « clinker » ;

— grinding the clinker mixed with gypsum or other materials (e.g.
blast-furnace slag) ;

— bagging and distribution.

Two types of kiln are at present in use :

— the vertical kiln, and
— the horizontal (rotary) kiln.

The advantages of the vertical kiln are its lower investment cost and
lower fuel consumption. On the other hand, the raw materials used must
meet very precise specifications. Rotary kilns, however, have a larger, more
regular output.

In the particular case we are studying, technical studies indicated that
the characteristics of the raw materials available locally were such that either
type of kiln could be used.

Chemical engineering studies showed that the optimum capacity of a
vertical kiln would be such as to produce about 50,000 tons per annum.

Company S finally decided to consider three technical alternatives for
producing the desired output of 200,000 tons per annum.

Alternative 1: a 200,000-ton works equipped with one rotary kiln ;
Alternative 2: a 200,000-ton works equipped with four vertical kilns
each producing 50,000 tons a year ;

Alternative 3: two 100,000-ton works, each equipped with two ver-

tical kilns producing annually 50,000 tons a piece.

The following paragraphs set out the cost data for each of these alter-
natives.

| . " ’L‘
2.2.2. Choice of location s

As mentioned in the Introduction, Company $ has found two limestone
deposits at a in province 6 and b in province 3 (see map annexed to Chapter
1). Tt is possible to build a cement works with a production capacity of
200,000 tons of cement per annum on each of these sites.

2.23. Alternatives to be compared

By combining technical alternatives with those resulting from location,
Company S has five possible alternatives for comparison, i.e.

Alternative I : a 200,000-ton works equipped with rotary kiln at a ;

Alternative IT : a 200,000-ton works equipped with rotary kiln at b ;

Alternative III: a 200,000-ton works equipped with four vertical
kilns producing 50,000 tons at a;

Alternative IV : a 200,000-ton works equipped with four vertical

kilns producing 50,000 tons at b ;

two 100,000-ton works equipped with two vertical

kilns producing 50,000 tons, one at a and one at b.

In order to compare these alternatives, Company S will calculate for

each of them the present (discounted) value of the prospective yield for the
period of operation envisaged (20 years).

Alternative V :
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Company S has chosen to discount profits at 8
but an"additional calculation will be made :F:t 10 per c::nlln3
to see how this factor affects the results.

T cent per anhum,
Per annum in order

23 INVESTMENT COSTS

In all three cases, the period of construction wi
. will extend
years 1966 and 1967, production beginning early in 1968, PR

Table 2.7 below shows the tota] investment costs for each of the three

technical alternatives It is assumed that this expendi i ivi
i t
equally between the two years 1966 and 1967, PR WL e it

TaBLE 2.7, INVESTMENT COSTS
Millions of dollars.

ALTER-

ALTER.- -
NATIVE | NATIVE IGHIE\'}E
Lall I & 1v vi
o S SR
Purchase of equipment and technical servi ! |
ices . . .,
Infrastructure and installation work . .. " ! ;?3 : :I‘gg , ggg
Ll B SRR
_.__TOEI.___; v ¥— ................ I 6.45 l 5.20 ; 5.80
1. In this Shding : toite 4 Dot wannr i ok

Investment expenditure mus
requirements for working capital :

$300,000 for alternative I and 1|

$200,000 for alternative 111 and 1v

$300,000 for alternative V

Half of t
half in 1968,

Some of these costs must be paid in dollars, the rest in local currency.

t also include the following estimates of

his working capital will be employed in 1967 and the other

23.1.  Investment costs 1o be paid in dollars

This type of expenditure corres irst j i
! : ponds to the first item in Table 2.7
above, i.e. purchase of equipment and foreign technical assistance. Dates
for the renewal of equipment are known approximately.
Table 2.8 gives a breakdown of costs to be paid in dollars.

TaBLE 2.8, INVESTMENT COSTS TO BE PAID IN DOLLARS
Millions of dollars.

| ALTER. | ArtEm
- | ALTER.
| NATIVE | NaTIVE NATIVE
S L v

Renewable equipmeny :
— every 20 years

\
T o et e 18 L e
el i A 0:50 , 0-60 0'70
Teschmcal assistance (not renewable but repayable in . ‘
;c-:rj) .......................... _050 | os0 0.50
BBt v v % 8 5 Bk g 435 | 340 | 380




For tax purposes, depreciation on expensive equipment is calculated
according to the life of such equipment.

2.3.2. Investment costs to be paid in local currency

This type of expenditure corresponds to the second hpading in Table
2.7 above, i.e. infrastructure and installation costs, to which the working
capital is added, as it is also disbursed in local currency.
Infrastructure and installation costs include :
— the purchase of land (no allowance for depreciation) ;
— the construction of buildings (to be depreciated for tax purposes
over 20 years) ; .
—— civil engineering works (to be depreciated for tax purposes over
10 years) ; o )
— expenditure on technical research and training for supervisory staff
and specialised workers (to be depreciated for tax purposes over
five years) ; o o
—- workying capital (no allowance for depreciation), which is recovered
when the faetory is finally closed down.

None of these costs are renewable during the period concerned. The
figures are given in Table 2.9,

Y
A VESTMENT COSTS TO BE PAID IN LOCAL CURRENC
R, Millions of dollars.

' ALTER. ' ALTER- | ALTER.
| NATIVE | NATIVE | NATIVE

Tall Hraiv | Y
e e
= | |
........... [ 025 1 025 | 025
Bl © 1R e s | o ' ox | o
Civil engineering , . . . . SRR R 6§ R e e | é%g ! 8?2 I o
Technical research and IMURINE . . ocovis v v vmni b g |_015 | L L
AL . o oo v v 59 2 3 B 2 BT v e e oo i 10 1 1.80 | 2.00

2.4.  OPERATING COSTS -
Operating costs may be divided into fixed and variable costs.

2.4.1. Fixed costs

These costs are mainly overheads, and are estimated as follows :
— $300,000 per annum for Altcrnat!vc I and IT;

— $350,000 per annum for Alternative IIT and IV ;

— $400,000 per annum for Alternative V.

242, Variable costs

Variable costs may be classified under six main headings : raw materials,
power, productive manpower, maintenance, bagging and transport.

a) Raw materials l

Extraction of the clay and limestone costs $1.38 per ton of cemen
produced (mainly for manpower).
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Gypsum is imported at the CIF price of $10 per ton, to which must be
added 15 per cent State import duty, and about 5 per cent for the cost of
transport, the production of 1 ton of cement Tequiring about 30 kg of
gypsum.

The above figures are the same for all the technical alternatives.
b) Power

The cost of electric power is $1.2 per ton of cement produced in all
cases. This corresponds to a consumption of about 110 kWh per ton of
cement.

The kilns burn anthracite mined locally. In the case of a vertical kiln
Producing 50,000 tons a year, the consumption of anthracite is 209 kg per
ton of cement produced!. In the case of a rotary kiln, the anthracite has to
be mixed with bituminous coal and 80 kg of this coal and 120 kg of anthra-

esto
b, the other being at a on the map at the en of Chapter 1), so that the
anthracite costs $7 per ton delivered to b and $11 per ton delivered to 4.

€) Production workers

The cost of production manpower is $0.8 per ton of cement produced
in the case of Alternative 1 and $1 .2 per ton of cement produced in the case
of Alternative 2.

d) Maintenance

e) Bagging

The cost of bagging is $1.4 Per ton of cement produced, whatever
alternative is chosen.

f) Transpor:

Transport costs depend on the site selected (see paragraph 2.2.2),
Company $ has concluded agreements with Companies A and B, which own
cement works a’ and b’. Under these agreements orders for cement will be
divided between the various producing works so as to reduce total transport
Costs to a minimum, any import being in any case consumed in province |
(it is in this province, which is a heavy consum:r of cement and also the

furthest from the production centres, that the delivery port for cement is
situated),

e ;_——_“*——‘_————1 —— S

I. The high consumption of anthracite is explained by the high ash content of
the coal used,
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Company S has made estimates (Table 2.10 below) of the cost of rail
transport in 1968 for the cement produced. It is assumed that these estim-
ates will still apply after 1968.

TasLE 2.10. COST OF CEMENT TRANSPORT

$ per ton
e |
~ ROVINCE

FROM TN \ 4 2 . # i . ’
works | | 1 B T A R
B & mrsns § b e 70 | 64 | 56 | 68 | 51 | 3.0 | 52 | 53 | 66
B o 5 v 6 S 62 | 60 | 40 | 61 | 61 | 63 | 65 | 68 | 63
L 72 1| 70 | 69 | 68 | 67 | 66 | 58 | 57 | 33
BY oo & i v & | 69 ! 65 | s6 | 54 | 56| 65| 65 | 661 6.8

2.5. TAXATION OF PROFITS

Company S will be setting up a subsidiary company to operate the
cement works, which will qualify for a reduced rate of taxation, i.e. 20 per
cent of net profits (after provision for depreciation).

Any losses during one financial year can be carried forward to succeed-
ing years.

3. COMPARISON OF POSSIBLE ALTERNATIVES

3.1. COMPARISON FROM THE POINT OF VIEW OF COMPANY s

The main criterion behind Company S's choice is maximum present
value of prospective yield.

The prospective yield for a period of T years discounted at i per cent
per annum is given by the equation :

T R, —D,
B,=— (I, + R) + ¥y
p=1 (1 +iy

I, is the present (discounted) cost of initial investment, R, the present
(discounted) cost of renewals, R, earnings in the year p, and D, the operating
expenditure for year P (including taxation of profits, excluding depreciation).

In the present case, the operational life to be discounted is 20 years,
assuming that the residual value of the works at the end of those 20 years
is nil. The calculations are made using two different discount rates. B per
cent and 10 per cent.

In the following paragraphs we examine each of the factors involved
in the calculation of the present (discounted) value of the prospective yield,
585

— initial investment and renewals

— operating expenditure (other than cement transport costs)

— cement transport costs

— taxation of profits

— earnings.
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3.1.1. Schedule of investment and rerewval expenditure

Table 2.11 is based on the figures in .ection 2.3, and shows the schedule

of investment and renewal expenditure f i
r or the period
the alternatives considered. pe PRI

TasLe 2.11. SCHEDULE OF INVESTMENT AND RENEWAL EXPENDITURE
Millions of dollars.

ALTER- .
YEAR I NATIVE ‘ SArrve | AATER:
- . ITORII i IHIOR IV v
S ERSHESIe ,|,_,,._‘__ A
1966 . . . . . i |
BBeD %% Bturi s oo maim g ks v e 4 e 325 | 260 | 290
Theh S YT SR EARRG £ E s h s e 335 . 270 | 3.05
o R R LR TE T IR Y 015 ' 010 | 0.5
Baop £ 7%t mmm e s e s o x e s 050 i 060 ., 0.70
By RN EEERBA L s e wmmnin v g {250 ;200 | 230
........................... | 050 | 060 ; 070

3.1.2. Operating expenditure (excluding cement transport)

. 'fablc 2.12 is based on the figures in section 2.4 and shows the annual
perating expenditure (other than cement transport) for a 200,000-ton
output for each of the alternatives considered. ‘

TasLE 2.12. ANNUAL OPERATING EXPENDITURE
(OTHER THAN TRANSPORT)

Thousands of dollars.

ALTER- | ALTER- | ALTER- LTER- | .
{ NATIVE | NATIVE | NATIVE ! IGA¥I\'§E | lfl“lﬂlisﬁ
i 1 i nr v I v
TS
Overheads . . . | 300 ‘ '
. ks u  # n B ol 300 350
glyag'suar:_l'ud limestone . . ... ... i 276 276 276 1‘ ;;2 ! ;gg
- A | i3 72 72
El:lc':::it]:ower ........... | 240 | 240 240 | zlﬁ & 2:%
gill:imin_ous coal | gg: Zl'lgg g ; g ' =
roduction manpower . . . . . 160 160 ?40 Y 24
: . ! 240 | 4
glaaglgi:nance ............ | 120 i 120 100 ' 100 ' %Og
Eang Boexomnes aisa s | 280 280 280 280 280
jor maintenance . . ... ... 150 i 150 | 100 | 100 - 100
Total . ............ | 2246 | 250

| 2118 1951 | 2,084

3.1.3. Schedule of cement transport costs

In order to work out these schedul i istributi

« es, optimum distribution of local
f:cmchnt production has to be calculated for each year and each alternative,
l.Ct.)_l e c_hstnbutlon whereby total transport costs are lowest (see section 2.4.2,
sub-section f). As an example, Table 2.13 shows the optimum distribution

of cement availabilities in 1968 for Alt i
obisopddiony 0 Iternatives I or IIT (a 200,000-ton
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TasLe 2.13. BREAKDOWN OF CEMENT SUPPLIES IN 1968
FOR ALTERNATIVES | OR M

Thousands of tons,

;;r__\‘\'rz IMPORTS | WORKS o works | rora

i ——

b w06 5 5580 0 b wemvens o) 50 79 44 173

- SEE P i o % 1 1y 66 66

R BE G e s i g 165 165

S B R e e s e © o 85 85

I o v k% e A E n e o 91 91

P e e By LD 87 87

T YT ¢ P 22 50.5 72.5

B B 5 5 55 Buiter w e L 98 98

B Wi < 5 2 ¥ PRIEE S o 62.5 62.5
Total . ... . ... ... . | 50 | 200 290 360 900

Using the cost data set out in Table 2.10, this breakdown gives a total
transport cost for Works a of :
(91X 5.1) + (87 x 300 + 22 x 5.2) = $839,500.

. Table 2.14 on the following page shows for all the alternatives con-
sidered the sched!..lles of cement transport costs over the period concerned.
Transport costs given in this table have been calculated by supposing that

graph 2.1.2).

3.1.4. Schedule of depreciation

It should be noted that the calculation of depreciation is necessary
solely for taxation purposes.  Strictly speaking, it is not required when
calculating the present value of the prospective yield

3.1.5. Earnings

The selling price fixed by the public authorities (see section 1.2.2) is
$23 per ton, so that annual earnings in each case are $4.6 million.

3.1.6. Operating accounts

Tables 2._16, 217, 2,18, 2.19 and 2.20 show for each alternative the
annual operating accounts of the Company running the cement works.
The following terms are used in the tables -

e Gross_tradiug profit, for the difference between earnings and
operating costs (operating expenditure other than transport and
transport costs).

— Net trading profit, for the gross trading profit less depreciation.

— Profit after tax, for the gross trading profit less tax.

Liquidity problems have not been analysed here. A quick check will
show that there should not be any.
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TaeLe 2.14. SCHEDULE OF CEMENT TRANSPORT COSTS!
Thousands of dollars.

YEAR ALTERNATIVE|ALTERNATIVE ALTERNATIVE

I OR HI ITOR IV v
IF6B .o v o 5 5 5 5 5 e e dcnsennin o o 839.5 870 727.3
1969 ... . LT 816.5 850 706.3
1970 50556 5 5 mms vnser v 5 e o 795.3 830 700
UIFN, ooos 5 5 BTG ETRE  o o s S 774.3 1,011.8* 710
IR0 i 3 cugrmns B B R 8BS ot b 753.3 990 700
o R I S sy 7323 970 700
3T o i s i i e e O 711.3 950 700
- SR s 690.3 930 700
1976 . .. .. ... Lol 669.3 910 700
BT e 4 55 5 55 8 5 oompmnans b s 648.3 890 700
£ N o 627.3 870 700
L9794 5 B i e n ke e ] 606.3 850 700
I9807,.. &+ oo 25 2 5 o wvesmmnne e 600 830 700
I08L o eme s h i D 600 810 700
1982 and beyond .. ... . ... 7 """ 600 800 700
_—

1. No allowance Is made for the building of new factories which might alter the distribution
of deliveries and consequently transport costs. Tha effects of such new buildings would be small,
%8 new cement works undoubtedly be built in provinces that so far do not have any. In any case,
changes in supply areas will only take place In  he distant future. and the dlscounting process
used minimises the increase in costs that they mizht entail.

2. This rise in transport costs is due to the fa ] in demand In province 3 (end of dam-building
work), where Works b s located.

TasLE 2.15. SCHEDULE OF DEPRECIATION
Thousands of dollars.

ALTERNATIVE‘ALTERNATIVE ALTERNATIVE
YEAR TOR1I 11 OR IV v
1968 -1972. . .. ... ... .. . {6425 550 610
19731977, . ... .. ol it 420 480

VB 19BYcc « vriparinge o v o v s i ] | 392.5 330 380

3.1.7. Calculation of present (discounted) value of prospective yield.
Effect of forecasting errors and conclusions

By discounting back to 1966 the schedule of investment and renewal
expenditure (Table 2.11) and the schedule of operating profits (Tables 2.16,
2.17, 2.18, 2.19 and 2.20), the difference between the two gives the value
in 1966 of the prospective yield for each of the alternatives considered.
Table 2.21 shows the results discounted respectively at 8 per cent and
10 per cent.

This table shows that, whether the discount rate is 8 or 10 per cent,
the alternatives can be classified in decreasing order of present value of
prospective yield as follows : III, IV, V. 1. 1L

In theory, Company S should therefore choose Alternative I, ie.
build a 200,000-ton cement works equipped with four vertical kilns on the
deposit found in province 6 (site a). However, it will be noted that the
margin is relatively small between this alternative and Alternative I'V, which
only differs from the former in the choice of site for the cement works
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PROFIT
AFTER TAX

TasLE 2.21. PRESENT (DISCOUNTED) VALUES OF PROSPECTIVE YIELDS
© 00 00 60 90 98 90 00 00 00 00 FOR THE ALTERNATIVES CONSIDERED
< REEgEEyIYes

ALTER. | AITER. | ALTER- | ALTER- | ALTER.

Thousands of dollars.

|

| NET TRAD-
| ING PROFIT |

DEPRE-
CIATION

1

ING PROFIT ;

NATIVE | N.TIVE | NATIVE | NATIVE | NATIVE
1 i 11 | v v
i

Thousands of dollars.

At 8%
mandasNNNe " 5
3 O8N — N Discounted investment and rene-

wal expenditure . . ., . 7,900 7,900 | 6,492
Discounted operating profits . . . 12,928 12,334 13,710

Present value of prospective Sy
weld . . oo e 5028 | 4,434 7,218

6,492 7,364
13,631 14,089

]
ot s
l

|

7,139 6,725
At 10 %

Discounted investment and rene-

wal expenditure . , . . 7,572 7,572 6,201 | 6,201 7,027
Ltk e Discounted operating profits . . .| 10,971 10,496

: e N0 4 AL608 | TLA0R | 12006
| Present value of prospective ! \
ield
- 823332833338 .
|
}
!

.............. 3399 | 2924 | 5433 | 5397 | 4979

] (sitte b in province 3 instead of site a). This margin is due almost

entirely to cement transport costs and is only $79,000 at 8 per cent and

~~cocccocos $36,000 at 10 per cent, i.e. 1.1 per cent and 0.7 per cent respectively less
E E 'n present value than the prospective yield on Alternative ITI.

........... On the other hand, the differences between the yields on Alternative I11

| TRANSPORT | GROSS TRAD. |

|

ITURE*

| OPERATING
EXPEND-

TasLe 2.20. ANNUAL OPERATING ACCOUNTS FOR ALTERNATIVE V
|

EARNINGS |
|

(or A.Itcrnative IV) and those of Alternative T and II are such that the
e ordering of these alternatives could not possibly be changed when errors

e in calculation are taken into account. Thus for Alternative [ (200,000-ton
- ~dgoo i i
NRRRB8EE8SS

had to be underestimated by 28 per ce
e E e oo have had to be underestimated by 15 per cent. It seems unlikely that such
TREIREIBRRD errors could have been made on well specified technical projects in an indu-
cleieieicieied el ed el stry with which experts are very familiar.

It will be noted that Alternative V, like Alternatives 111 and IV, assumes
= the use of vertical kilns capable of producing 50,000 tons a year, the only
notable difference being that production in the former case is divided between
B §§§§§§§§§§§ two works. It is thus probable that if an error has been made in estimating
AR R i

cost items for Alternative V, a similar error has also been made in estimating
cost items for Alternatives I1T and TV,

nt, or its operating expenditure would

YEAR

At the discount rate of 8 per cent, the (discounted) prospective yield
on Alternative V is at least 7 per cent less than those on Alternatives IIT
and 1V. Although the prospective yield on it is slightly lower than on the
other two, there might be certain advantages in adopting Alternative V. For
this Alternative, the profit is not distributed equally between the two works
“ aand b. The overall advantage is in favour of b, since even though a has
| lower transport cosis, b has even lower anthracite costs.

3 In the first stage, the construction of a 100,000-ton works might be
envisaged at b. The demand for cement for the dam being built in province

3 would minimise the significance of not having a sales network in the first
few years.

d=a—(b+z¢)

®* QOther than cement transpart.

-
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A few years later, the second works might be erected at a, if the
demand forecast for province 6 comes up to expectations.

Finally, a calculation covering an Alternative V' that differs from V by
the timing of investments will reveal a slightly lower prospective yield than
Alternatives ITI and IV. But this is more or less offset by other advantages,
not all of which are quantifiable :

— flexibility of operation due to production by two works ;

—_ limitation of risks caused by fluctuations in demand ;

— step-by-step establishment of the sales network ;

— lower transport costs ;

— position as an established supplier of the cement market will make
it easier to deal with potential competitors who may set up later on.

Although there is no doubt as to which is the best technical solution
(Alternative 2 — four vertical kilns each with a capacity of 50,000 tons),
it is much harder to decide which is the best site, in view of the inevitable
unreliability of forecasts of demand for cement in each of the provinces
beyond 1968. We assumed (see section 2.1.3) that after 1968 the demand
for cement would increase at the same rate in each province by 10,000 tons
a year. At this stage in the study we must take a closer look at this assumpt-
jon. It is possible, for example, that the construction of a dam in province
3 will induce some businessmen to settle in that province. If this happened,
the demand for cement in province 3 would be greater than what was
forecast, which would favour the adoption of Alternative TV.

Furthermore, to be scrupulously fair in comparing Alternatives IIT and
IV, other factors such as the availability of labour would have to be
considered.

Finally, it should be noted that the profitability of the enterprise is more
or less assured, irrespective of whether Alternative 111 or Alternative IV is
chosen, and notwithstanding possible errors in forecasting prices and costs.
A reduction in net earnings of $1 per ton due to unfavourable selling con-
ditions or increased operating costs would lead, after payment of taxes, to
a fall of $160,000 in profits. And then the present value of the prospective
yield would be $1,347,000 when discounted at a rate of 10 per cent, whatever
alternative is considered.

On the assumption that Alternative ITI, which seems the best one, is
adopted, the cement works will still be profitable if the selling price does not
fall below $17.80 per ton at a discount rate of 8 per cent, and $19.10 per
ton at a discount rate of 10 per cent.

At the same time, this reasoning shows that an average error of $5.20
or $3.90 per ton (depending on the discount rate used) on operating and
transport costs would be necessary before the profitability of the investment
becomes doubtful. This would be a high percentage of error in the costs
forecast, which proves that the risks of the operation envisaged are limited.

In short, Company S can be practically certain that the present value
of the prospective yield on the project will be positive. The final choice
between Alternatives III and 1V involves :

__ a more detailed study of the regional cement market ;

— a more precise study of conditions for working the two deposits
and locating the two works, so that cost estimates may be made
making better allowance for the local characteristics of the two sites.
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It should further be noted that Alternatives III i
IO ol i v and IV are those which

CONCLUSION

The market analysis showed that a works producing 200,000 tons of
tt;:ment per annum has every chance of being able to sell its production over
ft: coming years, since according to the forecasts made at least 50,000 tons
:)heczmem w?(ulc;l stljllllha'ved to be imported, probably at a higher price, after
he new works is built and the extensions at peti
o 4. ey ns at present planned by competing
The plan to build a dam in i
province 3 would moreover help the new
works'to_ get started, and would tide it over the first few years wheel the new
works' distribution network might be defective.

IdThe technical survey showed that the two deposits under consideration
could be used for cement production by two possible methods : vertical kiln
or rotary kiln using the dry process. The necessary clay, water, electric
power and fuel could be provided at both sites on satisfactory terms. The
unskilled manpower needed could be recruited easily in both cases.

The economic survey showed that :

A rotary kiln would be more expensive to use than vertical kilns.
The simultaneous construction and operation of two works with a
production capacity of 100,000 tons per annum would be more
expensive than the construction and operation of a single works
in spite of the saving in transport costs. ‘
The present value of the prospective yield from a works comprising
four vertical kilns each with a production capacity of 50,000 tons
per annum would be practically independent of location under the
assumptions made of the overall and regional trend of the market.
The margin available would be sufficient to absorb any reasonable
errors regarding investment or operating costs and prices or total
demand. (Discounted at 10 per cent, the reduction in the average
annpal gross profit after tax would have to be $685,000 — for the
project to result in a prospective yield with a present value of zero
— or, for example, a fall in the selling price of about 15 per cent
over the whole life of the works).

Of the various solutions considered the choice should be a single works

\&vith_lvenica] kilns, whose location would have to be examined in greater
etail :

— if possible, by. improving regional forecasts of demand ;
— by more precise study of the costs of installation and of operating
the two deposits concerned.

The_ vertical kiln solution is moreover better than the rotary kiln
solution in that it provides a certain flexibility :

in the early stage of operations, by allowing the construction of the
four kilns to be spread out over a period of time ;

— in later operations, by.making it possible to avoid sudden stoppages
in the whole production process at certain times for commercial

315



reasons (e.g. seasonal drop in demand) or technical reasons (kiln
maintenance).

There are confirmed reserves for a period of 20 years at the two
deposits, assuming a production level of 200,000 tons of cement per annum.
In fact, there is a good chance that the reserves are higher, and will permit
exploitation over a longer period or at a faster pace.

Taking all this into account, Company S decides to build the cement
works and therefore :

— Commissions a firm of specialists to carry out an additional survey
of the two deposits, and asks for a contract to be drawn up for the
design work in respect of the future plant.

— Undertakes an additional survey of the regional market and the
commercial network to be set up in order to dispose of any quantities
not absorbed by Company S itself, which is a public works enter-
prise.

— Makes plans for the recruitment and possible training abroad of
future supervisory staff for the works.

— Applies to the Government for approval and tax exemption.

— Contact$ its bank to discuss means of financing the works, and
particularly regarding payments in foreign exchange. Foreign
assistance is envisaged, and the examination of the estimated oper-
ating accounts (see Tables 2.16 to 2.20) together with the tables of
cash reserves deduced from them shows that amortization of a
foreign loan could easily be provided for.
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