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Data uncertainty in the evaluation 
of export industry projects 
by Momciio V. Pejovi¿* 

*¥%: aim of every investment is to produce economic 
I benefits in some form. The type and volume of these 

benefits are set and are detailed in documents that serve 
as a basis for making investment decisions. This docu- 
mentation is intended to be a realistic presentation of the 
benefits the investor should expect from the investment. 

Sometimes the investor has a wish to invest but no 
definite investment project in mind. In such cases the 
documentation is used not only for the appraisal of the 
type md volume of the expected benefits, but also for 
the selection of the most favourable project. 

The actual benefits achieved by a project can be 
appraised only after the project is finished and production 
is yielding concrete results. Experience has shown that 
substantial differences exist frequently between the 
expected and the actual benefits. Unfortunately, the 
differences have usually been in the direction of lower 
returns than anticipated. There AïC several reasons for 
these discrepancies, some being purely subjective in 
nature. Hoth the investor and those who have helped 
him in making his decision (designing ami consulting 
engineers, economists, financial analysts and other 
experts) may have inaccurately appraised the benefits 
(effects) to be obtained from the investment. In other 
cases tin- poor result* are outside the direct influence of 
the investor himself. 

Errors of' any kind may reduce anticipated benefits. 
Suable errors may jeopardize the very existence of the 
project, wiping out the expected benefits or even making 
the project show losses. Errors occur frequently. Their 
effects, however, are particularly serious for export- 
oriented industry. Export-oriented industry is established 
on the assumption that the whole or the greater part 
of the output will be exported. This means that the sale 
ot tl'. products in foreign markets will depend exclu- 

* Oircitor.  YU¡»I«1JV  Invitinoli   Hank,  Heigratk,  Yugo- 
slavia. 

sively on the competitiveness of the product with respect 
to prie« and quality. Errors relating to price and quality, 
as well as errors made in the course of construction in 
respect of other factors, create great difficulties in the 
operation of new projects and in some serious cases 
paralyse production altogether. The situation is all the 
more critical in developing countries, where the effect 
of errors may retard the entire planned economic 
development. 

The object of this article is therefore : 
(a) To explore the difficulties that arise in evaluating 

industrial projects, and in particular export- 
orient«! projects, mainly as a result of the 
inaccuracy of data on which the evaluation is 
bised; 
To point out possible errors in the assessment of 
individual faeton that arc necessary to provide a 
clear picture o( the project, as well as to appraise 
die significance of individual errors and their 
order of magnitude ; 
To indicate the consequences of inaccurate data; 
To suggest measures for overcoming defects in 
projects and for eliminating errors. 

f» 

BASIC CONSIDERATIONS ON TUR RELIABILITY OF DATA 

NEEDED FOR EVALUATION OF INDUSTRIAL PROJECTS 

Everyone concerned with evaluating industrial pro- 
jects (investors, financiers or government bodies) should 
have at his disposal sufficient economic and technical 
documentation to obtain a clear picture of the project 
under consi 'oration. In this respect it is necessary first 
to consider the available data on some basic factors 
without which a project cannot be carried out. These 
data relate mainly to the raw material basis and to power, 
water, transport and labour. 

Other factors that must be analysed are those that help 
to establish the economic justification and feasibility of 
the project ; these are the factors determining the volume 
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of benefits tli.it the new project should bruiti. Here, 
project cv.ilu.mon involve* .in examination ot tltc cost 
estimate of the project, ai raw material prices, ot the 
sale price, market possibilities, financial analysis etc. 

The economic ami technical documentation that 
serves as a basis tor the evaluation of an industrial project 
is referred to by different names in each country. Hut 
irrespective of its nomenclature, the documentation 
should proviile as realistic a picture of the industrial 
project as possible. In this article the term investment 
programme will be used to denote this type ot documen- 
tation. It is preceded by feasibility studies and is followed 
by engineers' designs. 

Kiiii» iihtnriitl lums 

Special attention should be paid in the investment 
programme to the raw material basis; detailed explana- 
tions and proofs must be provided as to the sources ot 
raw materials for the project. On the one hand, it is 
necessary to check the statements on raw materials made 
in the investment programme and. on the other hand, 
to establish independently of these statements whether 
the required quantities ai raw materials are actually 

available and for what period of time. 
To ensure that the raw material basis has been secured. 

it is necessary to establish precisely what kinds of raw 
materials and what annual quantities ire required tor the 
planned production priHcss. For this purpose it is neces- 

sary to ascertain the exact productive capacity ot the 
future project and the number of shifts planned. It must 
be determined whether the raw materials can be acquired 
on the domestic market or will have to be imported. In 
addition, one should carefully investigate whether 
domestically producili materials will meet the require- 
ments of envisaged production. 

Raw material for manufacturing industries, including 
machine-building, metal working, shipbuilding an 1 the 
production of electrical equipment and accessories, are 
mainly the products of iron and steel and non-ferrous 
metallurgy. If the investment programme is one"ted 
towards the use of domestic metallurgy products, it is 
important to cheek whether the domestic sources ot 

supply (both existing works and works under construc- 
tion) have surpluses over and above the requirements ot 

the existing manufacturing industries. 
For food processing and other branches ot the process- 

ing industry, the sources of raw material supply should 
be determined with a high degree ot precision. Only 
surpluses of agricultural produce available with a 
considerable margin of safety may be accepted as the 
raw material basis for this industry. Hie determination 
of surpluses for industrial processing is very complicated. 

and utmost caution must be exercised. 
If the raw material is to be supplied from abroad, 

this should be stated in the investment programme, with 
the country from which it is to be importili specified. 

if possible. If because ot the toicioii-c\i hange situation 
or the desire to develop cionomii ic'atious with a 
particular countn the import of law matcnais ot in- 
terior quality is proposed, it should be established in 
advance whether the processing ot sm h intciioi i.iw 
materials m the plant will be possible. 

It is riskv to build a tactorv reiving on imponed raw 
materials it the possibilities of obtaining these raw mate- 
rials from abroad have not been accuralclx appraised 01 
it the supply has not been assured tor an extended pei nul. 
It i!ue care is not taken, such a factory m.i\ have to \\ ork 
at reduced capacitv or .ven to cease to operale. Pidu ul- 
ties may arise tor many reasons. I he raw materials in 
question mav be in short supply in the world market 
owing to increased demand. I bus. the fust obiettive ot 
an analysis of the possibilities of importing raw niatcii.ils 
should be to estimate the movement of demand and 
supply of the raw materials in question lor a Inline 
period. 

The foreign-cscliange situation must also be i.iielnlK 
investigated. It can happen that even though a raw 
material is actually available in the world ni.ukits, it 
cannot be purchased because of a shortage ot tin 

required foreign currency. 
Development of an export-oriented industrx on the 

basis of importili raw materials is a rational undertaking 
only when well-qualified, cheap labour is available, 01 
when there are close integration.il relationships between 
firms in the primary producing c<>iintr\ and tirios m 

the country importing the raw material 

/•««HIT. M'iifcr. ir,vi<pori ,niil liib<>tir 

Sources of energy sometimes plax an important ioli 

in the selection of location. It is unissais to determine 
what kind of energy is to be used .uni w hether .1 sutli* nut 
supply can be mule available. Im l.irgc-siali pn>|<«is 
consuming great quantities ot lei tin power (fur 
example, electrolytic plains tor prodtution ol 1I11111«- 
iiium). it may be necessary to build new hydroel« 1 liu 
stations. In such cases. 11 should be xeiitml that tin 
necessary resources are available tor this put puse, t »in 
must also check whether the transmission ot n. i->v lu 
the project has been provided tor (1 1. whetlnt there art 
transmission lines and transformer stations, pipi hues fui 

the transport of natural gas eti.). 
Water is an important tu tor; dc|viidmg un ilu ».»tine 

of the technological prmess, it max even be the di » MVI 

factor in the 1 huu cofa pio|nt's Imaliuii. I lit lollmxuig 

points must be determined: win tint w.ttei is.o .niable in 
sufficient quantities, whether the ih.ir.n •itisi» s ut »In 
water to be used meet the requirements of tin plum, d 
technological proicsscs; and wlutlnt pt»ivisio;i hi> b«. 11 

made tor the disposal of waste vxalii 
Iransport facilities oltc'i plis a tltilsiM ioli 111 tin 

choice of location. I he term "'transport in tins 1 • nit« \t 
covers both  the  inmiiiiiu' 1 oii\ 1 vili" •>! taw mat« nil 
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supplii» .nul the outgoing shipment of finished products. 
I'r.uisport analysis should include an investigation of: (a) 
the category «»t transport (railway, waterway, ro.ul) anil 
fh) adequacy or transport facilities. 

Hu- following points shouKI be checked as regards 
labour: whether the total numbers ami structure of 
labour foreseen are adequate to assure tuli production 
within the plautini framework; what has been under- 
taken to tram labour for the execution ot the planned 
operations; ami what additional training will be needed. 

f Ji/nT imjuntoHt JacUvf 

The estimateli cost of the project must be arrived at 
»m the basis of reliable data and documentation. For 
construction works documentation includes the bill of 
uuantitics ami cost estimates, while for equipment 
complete engineering or other equivalent technological 
information should be provided. In addition, it should 
be evident from the documentation whether all con- 
struction materials and construction labour can be 
obtained m the domestic mirket or must be imported. 
In the latter case, it is important to ascertain whether 
then- imports can be maintained on the basis ot estab- 
lished channels or whether special provision ha* to 
be made in order to assure the supply required. Simi- 
larly, it is necessary to establish whether the equipment 
is to be importili or supplied by domestic producers. 
The etiiciency ot the domestic machine-building indus- 
try presents a special problem; the domestic industry 
often participates in the execution of a project although 
»lure are reasonable doubts whether it can do so satis- 
factorily. 

Special attention should be paid in the preparation of 
the programme to the presentation ot raw material 
prices ami other costs. In view of the variable character 
né prices, it should be clearly indicated for what year 
tlu y have Ken taken and by what safety factor they have 
been adjusted. A similar procedure should be followed 
to obtain selling prues that are as realistic as possible. 

1»ISFS Ot SIISI AM l IATIONS 

Í M Merit/1 tw.«M& rallini.« 

The kind ot Joui mentation required for the evalua- 
tion of a project and the points to tv scrutinized with 
particular care when the validity of proofs and forecast- 
ing is being appraised have been mentioned above. The 
following section considers case, in which the actual 
results tall short ot what was foreseen m the programme 
documentation Such shortcomings nuv become appa- 
rent uniiudi.itelv after the new works hue begun to 
ojvr.itc. or the\ may emerge only later. 

A faulty evaluation ^t the raw uuterial basis may 
cause great disunities fc- the new works. Shortfalls in 
raw materials in.iv iris, tor several reasons, some of 
which are: 

iii) rhe raw material basis has been overestimated, 
i. e. it is impossible to obtain the required 
quantities of raw materials from the source 
foreseen in the prouvt and it is necessary to find 
additional sources; 

(b) The construction ot the works that were to 
provide the raw material has been delayed and 
it has become necessary to find, on a temporary 
basis, another source of raw material supply; 

(e)   R..IW material prices are higher than the level 
foreseen • 

(d)   The quality of raw materials supplied is below 
the standards foreseen. 

All these distortions in the raw material basis cuise a 
considerable increase in production costs in addition to 
interruptions in production. Frequently, additional 
investment outlays are needed to cope with these un- 
foreseen costs. 

One category of miscalculations originates from errors 
in the estimated cost of the project. Any increase in the 
estimated cost of the project means additional invest- 
ment outlays, which, in tum. result in an increase in the 
cost of production. Another grmip of miscalculations is 
connected with downward trends in selling prices, which 
may also introduce substantial distortions of the expected 
results. In fact, all faulty calculations, no matter in which 
field they »Kcur. influence each other. All these errori 
are of a subjective nature; that is to say, they can be 
avoided or at least minimized if care is taken in the 
initial analysis. 

(„',«*•.< in which tin- results fall khw txpctMmis 

All the cases where the results achieved fall below 
cxpccutiewis may be classified according to the subjec- 
tive causes that lie at the root of miscalculations. ( ¡encratly 
speaking, miscalculation are due to unrealistic evalua- 
tions of capital expenditure, input costs and expected 
mirket demand anil growth, and the selling prices of 
produced goods. 

The project must be examined critically. AM state- 
ments ami data that serve as a basis for the calculation 
must be checked. The main task of the" expert to whom 
the evaluation of the project has been entrusted is to 
establish whether the data are realistic. If project evalua- 
tion is reduced to a mere verification of figures, it will 
be worthless and » ill give rise- to undesirable results. 

IitMcutM? t'li/t'if/iifi'ivi.« »»/ i.ipfii/ rxptiiJimre 

The level of investment outlays affects the profitabil- 
ity of a project. The problem ot obtaining additional 
capital, it it is found during rhe construction of the 
project that more funds will be required than had 
originally been estimated, often leads to substantial and 
costly delays in project implementation. Consequently, 
one ot the primary tasks m the évaluât on of industrial 



projects is to establish whether the estimated capital cost 

of the project is realistic. A few characteristic points in 

this field may thus be mentioned. 

The required investment outlay» are often estimated 

lower than would be realistic either because ot a wish 

to show high profitability for the project or because ot 

omissions in the calculations. Yet planning outlays lower 

than those actually necessary impairs the normal course 

of construction and results in losses to the investor and 

to the community as a winde. 

The evaluation of the level of investment in fixed 

assets may be earned out in two ways: 

(a)    By checking whether the value of construction 

works ami oí the domestic equipment has ken 

calculated on the basis of current markei prices 

and whether the value of the imported equip- 

ment 'ias been computed on the basis of world 

market prices; previous experience and docu- 

mentation   for   earlier   projects   (for  example, 

invoices for past purchases of identical or similar 

equipment) may serve as a basis for this purpose; 

(k)    By determining the estimated cost of investment 

per unit of new productive capacity and com- 

paring this figure with the average parameter 

established tor the group of industries to which 

the   investment   project   belongs;   considerable- 

divergences in cither direction indicate that the 

causes for these divergences should be investi- 

gated. 

Besides appraising tin total volume oí needed invest- 

meiit outlays. H is alio necessary to analyse tlieir structure 

and to compare it with the structure of similar projects 

already in operation. Quite often such an analysis reveals 

a lack W surlk lent baiarne among the individual struc- 

turai cléments. 
Evaluation of tin1 Uvei of investment in working 

capital can alvo IH- earned out by two methods: either 

by detailed checking of every phase of the utilization ot 

working capitai or by applying general parameters. In 

the course ot' it» transformation, the working capital 

passes through successive phases (stock of raw materials, 

work in progress, stocks of finished goenls betöre 

marketing, penosi of collection of proceeds tor ginnls 

soki). The day« that the capital stays in each phase may- 

be called the "tied days". A detailed phase-by-phase 

analysis consists «*f the determination of the number of 

tied days tor every individual phase. This can be estab- 

lished on the basis of earlier experience and of data from 

similar enterprises. 
When the total volume of working capital has Inen 

established, the general cin-fficient of circulation is 

calculated (i. e. how many times the working capital 

will circulate in the course of one year). The coefficient 

should be- compared with corresponding coefficients for 

similar enterprises. Substantial divergences m either 

direction indicate that something is wrong and that the 

calculations should be rcchcckcd and possibly ihe basic 

data reviewed. 

The appraisal of the reality of (lit planned prodintivc 

capacity, which is an analysis ot a technological nature, 

consists in checking whether the planned producine 

capacities can be reali/e«! by input ol the estimated 

amount oi capital. This is. m fact, the counterpart ot 

what has been said in the preceding section. It otteu 

happens that even though the capital expenditure ap- 

pears to be realistic, it is actually inadequate in terms ol 

the planned productive capacity, lather the planned 

capacity can yield a higher measure ot output than that 

fore-seen in the project (which means that the productive 

capacity has remained undisclosed) or the planned 

capital investment is not sufficient for the reali/alimi ol 

the planned volume of production. 

It is important to evaluate the reality ot tin planned 

productive capacity not only from the point of view of 

the capital expenditure required, but also from the point 

of view of the raw material basis and market; for it may 

easily happen that raw materials will not be available 

for the surplus productive capacity ami as a result a 

disruption of the production rhythm ot existing enter- 

prises may incur. 1 h. marketing ^i production surpluses 

(over and above the planned level) may also cause 

serious trouble. 
The determination of the date of completion is also 

important. If the project is not completed on time, 

adverse consequences are bound to muir. The prolon- 

gation of the construction period will mean an increase 

in capital expenditure bei ause of the increase in thr 

number of interest payments in the course ot construe- 

tion. The prices of building materials may also rise. 

To evaluate the accuracy of the programmed e «in- 

struction period, the following tai tors musi be consid- 

ered: the degree of completi««! of the technical dotti- 

ineiitatioii ; the tune required tor the e ml engineering 

works; the usual time needed for the manilla« tine ol thr 

equipment; ami the quality of the management. 

There are a number of difficulties inherent in the 

fmdin<> of atliiitiolial capital if the estimate«! cost of the 

project proves to be too low. t «instruí non should 

ordinarily In- started only if all the needed investment 

capital has been assured. 
I he position of the investor will In- very eni'ian.issing 

if the planned finance is •insulfuieiit t«> lomplete the 

projet because the costs were eonsitlcrahly underesti- 

mated. He may be toned to find .ul.lition.il capital 

immediately, and this may V difficult. Usually the 

search for additional iapit.il causes a substantial slow- 

down of construction work, which, in turn, increases 

the costs. 
Some of the factors that cause expenditure t«> rise 

above estimated cost are dcseribcil briefly In low. 

l\>or mutiny of itivi «imut doiumr>iuu;<>n. I he dm IIIIHII- 

tation has been prepared carelessly and dots not   illow 



adequately tor unforeseen circumstances .insiliti in the 
i-nursi- ot construction. Either the bill of quantities data 
(»r tin- prices taken as a basis for the calcul itions were 
unrealistic. Unis the ton-seen limits may be exceeilcil 
tor both fixed assets and working capital. Additionally 
essential elements such as sv-wage-dispos.il units mav not 
have been taken into account in the plans. 

hurease 11/ the <i:e of the phuit. The documentation lias 
been preparili in a satisfactory manner, but in the 
course ot construction the investor decides to increase 
the size ot the plant either because he wants to expand 
the project or to introduce changes in the original 
concept, (for example, he decides to purchase a different 
type of equipment, of better quality than tint foreseen 
in the investment documentation, and tin. is reflected in 
a changed volume ot construction work.) 

Rises in pria. Rases in the price of construction work 
(sei vices) and of equipment frequently occur, caused by 
increases m the price of building materials and com- 
ponents and by rises in wage rates. Thus, it cm happen 
that, in spite ot well-prepared documentation based on 
prices that were realistic at the time the documentation 
w is being prepared, the actual cost will still differ from 
the estimated cost. 1 his is quite usual when construction 
requires a rather long period of tune. As a result tra- 
piantici! amount of workitig capital may prove to be 
insumí lent to cover the needs of current production. 
The amount is estimiteli when the documentation is 
being prepared, but the actual utilization of working 
capital begins just beton- the new industry starts opera- 
tion. Insufficiency of working capital prevents a smooth 
operation of the new industry and docs not permit it to 
work at tuli capacity. This decreases the profitability of 
the industry. 

MisealatlaiUw in the tost of raw materials ami other similar 
expenses 

Production costs comprise the price of the r.vv 
materials, energy, water etc.. transport o»sts for raw 
materials and expenditures for labour. It is not easy to 
estimate in advance the level of production costs, yet a 
miscalculation of these costs may completely distort the 
calculation of the profitability of future production. 

I he occurrence ot higher production costs than those 
estimated in the project documentation is usually caused 
by: 

lai   ¡rrors in the application of the norm for raw 
materials   and   labour,   resulting   either   from 
unrealistic norms or. if the norms are correct. 
troni neglecting to take into account specific 
Uval conditions (for example, the inHueiice o( 
Uval atmospheric conditions on the  working 
capability ot labour). 

I hi   Unrealistic prices of the basic and auxiliary raw 
materials. It is not easy to determine what the 
prices will Iv after the project has gone into 

operation. It must be stressed that if the industry 
is export-oriented, the domestic price of raw 
miterials cannot exceed the level of their price in 
the  world   market;  otherwise'  the  production 
costs ot the new industry will be too high for it to 
compete in foreign markets. 

Id    Increase   in   production costs  owing  to other 
circumstances, it may happen that prices have 
boon  estimated  accurately,   but   an   error   has 
occurred in some other aspect of the evaluation. 
For example, it may prove impossible to obtain 
raw materials from the planned source. Securing 
them from another source m »y cause transport 
costs to rise or the quality of the raw material to 
be below standard. This point is elaborated in a 
later sect urn. 

A miscalculation of the costs of inputs has particularly 
disastrous consequences for export-oriented industries: 
either the profit din*s not reach the planned level or the 
industry becomes incapable of competing in the world 
market. 

DiQiatlties in estimating market »rices 

It is difficult to estimate whether a selling price is 
realistic, that is. whether it will be possible to sell a 
given product at that price by the time the industry 
gm-s into operation. This is especially true for new 
export-oriented industries. 

Two kinds of analysis are needed here. First, it is 
necessary to compare the prices accepted in the project 
documentation with the prices in both the domestic and 
world markets at the time the evaluation of the project 
is being made. Second, an evaluation of the level of 
tuture prices must also be made. 

Such as analysis is absolutely obligatory for export- 
oriented industries. The most important question is how 
to determine the world price. A certain number of 
products are quoted in world commodity exchanges, 
and quotation lists are obtainable without much diffi- 
culty. It is comparatively easy to obtain data about 
goods whim- prices are published in trade journals 
(e. g. aluminium prices in New York and London); 
these quotations may be- taken to represent world prices. 
For many kinds of goods, particularly those that are 
custom made, there are no readily available world prices. 
The prices of such products may be obtained by making 
UH- ot se ne of th.- following: price lists of individual 
world firms; quotations of suppliers at the time when 
the goods were imported; information on prices by 
importing enterprises; And invoiced prices by exporters 
or by the manufacturer (acting as his own exporter). 

It is even more difficult to estimate the prices that will 
prevail in the world mirkct in the future. The trends of 
prico movements must be taken into account. The data 
on the movement of prices in the last few years can be 
used tentatively, but the construction of big production 
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capacities in the world and. in particular, in the area 
where it is intended to market the products, should be 
borne in mind. 

Measures  for  avoiding  deßeiencies   in  project  evaluation 

Attempts should be made to avoid all errors in estimat- 
ing the cost of investment that results from superficial 
and poorly prepared economic and technical documen- 
tation. Thus, the preparation of this documentation 
should be entrusted to qualified personnel. If such 
personnel is not available at home, the documentation 
should be procured from abroad from reliable world 
firms, provided that the firms have a thorough know- 

ledge of the market conditions in the country of the 
investor. 

Changes in the project during the construction period 
should be kept to a minimum. It is better to prolong the 
period of preliminary studies and to make all pertinent 
at ah ses so that the con* .ruction can be tarried out 
speedily according to plan. 

Errors in establishing the cost of the project resulting 
from higher prices and contingencies can be eliminated 
by adding a certain amount as a reserve to the project's 
established cost, computed on the basis of current prices. 
Calculation of the reserve is difficult. Expérience shows 
that the amount of reserves ranges from lit to 30 per cent 

of the estimated cost of the project established on tin- 
basis of prices prevailing at the time of the project 
preparation (assuming that the construction is started 
immediately). Naturally, this amount will depend on 
he type of project, duration of construction, stability 
>f the domestic market, inflatory trends and the like. 

Reserve funds should be provided for both the fixed 
assets and the working capital. Unforeseen circumstances 
may arise. The consumption of raw materials may be 
greater than expected, and production may last longer 
because of low labour productivity and inadequate 
training of manpower, especially in the early periods 
of operation. 

THE IMPACT «>I CHANGES IN ECONOMIC POLICY MEASURES 

In addition to unsatisfactory results caused by miscal- 
culations and subjective weaknesses, errors may also 
result from changes in the economic policy of the 
Government. Although it may be- assumed that the 
Government will not pursue an economic policy that 
will make the position of domestic industry difficult, the 
impact of measures it may take should be understood, 
as they are sometimes caused by external circumstances 
such as a foreign-exchange crisis. Sonv- of the measures 
most frequently adopted are discussed briefly below. 

Clumps in currency exchange rate 

The impact of a fall in the exchange rate, from the date 
of the evaluation of the project until the date when it is 
put into operation, may be manifested as follows: 

(a) Funds needed tor importing equipment increase. 
and for the same equipment a larger amount ot 
local currency musi be spent: thus the proieet 
becomes more expensive; 

(b) If the raw materials are imported, the cost ot 
production rises; 

(c) The proceeds from sales of the export-oriented 
industry increase in terms of local currency. 

Chane e s m Mrij/.v 

Changes in tariffs reflect the economic polity ot a 
country. Increases or decreases of the customs rate bet- 
ween the evaluation of the project and its realization 
will change both production costs and profits. In adtMion 
to its effect on production costs, an increase in the 
customs rate on imported raw materials can make it 
more difficult to secure additional working capital. 

Other chances in the economit system 

When a project is being evaluated, elements of the 
economic system that may affect the profitability ot the 
project shoulil be considered. Although investors cannot 
exert great influence on the economic polity of tin 
government, they can take into account changes that 
are being prepared or are in sight. The reference here is 
to tax policies, the policy of administered prices eli. In 
project evaluation, it is risky to consider only the adinm- 
istered prices, if any, and not take into .mount what the 
price levels would be if tinse administrative barriers did 
not exist. 

SKIII   AN» PHOIISSIONAI   COMP.'-TEN« I   Ol   Kl-Y  PI-RSONM-I 

WHO AUE EXPECTED lo DPI RAI I   I Ml  I ACH'HY 

Preliminary mct.sitrcs neiessary to saure   ule.piatt  >f.#»<' 

Before the factory is put into operation, efforts should 
be made to secure the required personnel, especially the 
executive start. Some employees should be sent for 
training in factories of the same kind, either in the 
country or abroad. I he duration of the training depends 
on the complexity of the 'ecliiiologic.il prut ess and the 
skill of the personnel. When complitated technological 
processes are involved, torcigli spei i.dtsts should he 
engaged for the period required to initiate ami train 
dome.tic personnel. I his problem arises especially in 
industrially developing countries, which do not have at 

their disposal sufficient personnel. 
With insufficiently trained personnel, production 

operates at below the normal rate, «onsuuiptioii of raw 
materials is higher and waste is greater. UIISI.IIIMI 

personne! damage mai limes and installations. | ramini' 
labour is a complex problem and « uiiioi be snlvid 

easily or speedily. 
When e.jinpineiit is promrcd. »art should be taken 

to ensure that the supplier will provide Im the naming 

iS 



t>t personnel, either .it his own factory (it he engages in 
such production) or in other factories to which lie has 
supplied similar equipment. 

One means of transmitting knowledge or the tech- 
nological process is to have the future employees of the 
factory present during the assembly of the equipment, 
ami, if possible, participating in it. They can thereby 
become acquainted with the machines they will be 
using. I his may involve heavy initial expenditure but 
in the long run will create a substantial saving. 

Impact of tb • trial production period on tlw economic efficiency 
of the project 

Trial production covers the activity of the newly built 
factory during the testing of the new production units 
up to the starting of normal production when every- 
thing begins to rin fairly smoothly with respect to both 
the volume and quality of production. 

Regardless of the preliminary measures taken, the 
factory will not operate at full capacity immediately. 
Even in industrialized countries a period of riinning-in 
with an unevenness of production is to be expected. In 
developing countries, which have little or no technical 
experience, at least in certain branches of industry this 
running-m period will usually last longer. 

In connexion with trial production, the following 
should be pointed out : in the investment programme, 
account must be taken of the trial production and the 
losses that are associateli with it; when the project is 
evaluated the actual duration of tic trial production 
must be established, bearing in mind the considerations 
|H»intid out above; and the losses must be estimated 
realistically so that sufficient investment will be provided 
in the intitial plans. 

Hrrors in this respect may be twofold. First, the period 
of trial production may last longer than expected, in 
winch case the benefits counted upon from the new 
investment will be delayed. More serious consequences 
may arise if firm commitments have been made for the 
saie of tuitmit. Second, the loss may lu- higher than 
anticipated. This creates difficulties, for additional funds 
must be found to covtr the loss. 

IslllUIIIIN (II IHMOHS IN DOMISIK   ANO I XI'OKT MAHKF.I 

ANAI VSIS 

A project has a value only when the products that 
are to be fabricated have an assured market. For tins 
reason, the project must contain a detailed analysis of the 
market in which the products are to be sold. It should 
be clearlv indicated in the analysis whether the sale is 
intended for the domestic market or tor export. 

How wirket analysis should be carried out 

The depth of a particular analysis of the market will 
depend to a large extent on the kind of product and on 

the consumption area. One type of analysis will be called 
for when bakery products are to be sold and another 
when the products of a great aluminium factory are to 
be sold. Market research covering a wide area, that is, 
demind over a large region, is a complex undertaking, 
often beyond the means of the individual investor. 

For many important products, special institutions 
should be entrusted with market research (domestic and 
world markets), and the results of such research should 
be made avail ible to all who are interested, both the 
investors and those who evaluate the project. Unfortu- 
nately, in developing countries such institutions either do 
not exist or are inadequate for the purpose. One solution 
is to ask for advice from a foreign engineering firm or 
from specialized research institutes, but this can be 
extremely costly. Nevertheless, it is very important to 
appraise the sales element in a project to the fullest 
possible extent, since in essence this will be the major 
factor determining the profitability of the project. 

An analysis of the domestic market usually begins 
with a survey of the trends in consumption of corres- 
ponding products over a period of years and how this 
consumption was met ; that is. how much in this period 
was covered by domestic products and how much by 
imports. Other points to be considered are discussed 
below. 

The utilization of existing capacities may be one of 
the indicators of the sale potential of the articles that the 
new factory will manufacture. I'oor utilization of 
existing capacities is generally an indicator that the new 
products will have no sale. Full utilization of capacities, 
especially if the total demand cannot be satisfied, 
indicates that sales prospects are good. 

Caution should be exercised »n establishing the 
existing requirements (production and imports), because 
it may not be possible to satisfy the residual demand 
entirely through imports. Imports may be limited by the 
foreign exchange available; they would be far larger if 
more foreign exchange were available. To determine 
whether existing capacities are sufficient to meet domes- 
tic requirements, account must be taken of the assort- 
ment that domestic capacities can provide. Often the 
range of domestic production is limited, so tb it not all 
varieties of demand can be met. 

A permanent shortage of some products in the 
domestic market is proof of unsatisfied requirements, 
but it is not easy to estimile the extent of additional 
needs. When unsatisfied requirements are evaluated, 
account must be taken of factories being constructed 
w hose products, as substitutes, will be able to meet the 
ascertained needs. For example, prefabricated elements 
miv replace full bricks; cardboard may replace wooden 
packing cases; and plastic mitcri.ils may replace both 
wood and metal. 

In some branches of industry, for example, the 
chemical  industry  (plastic  materials,  artificial   fibres), 



technical progress ¡s very grcat.nnvMitions follow one 
another with such rapiditv that uW^tcst invention can 
make the preceding > nes obsolete. Technological 
obsolescence must be taken into account in an evaluation 
of the future market. 

An analysis of foreign markets is more complicated. 
On the basis of a knowledge o( the world market as a 
whole and of its various branches, it must be deter- 
mined whether it is possible to export the articles one 
wishes to export and where to export them. Since the 
evaluation of export possibilities is complicated, one 
should be conservative in evaluating sales through 
exports (tin this point see the section on prices), especially 
if the bulk of the production, owing to a favourable raw 
material basis, is directed towards export. Account should 
be taken of all large factories under construction over 
the world that will contribute to an increase in supply 
of the products iti question in the world market. 

General approdili to the problem of sellino abroad 

The best means of ensuring foreign sales is to have the 
sales secured by long-term contracts. Reliable foreign 
partners are needed for such contracts. The only question 
that arises is at what prices deliveries will be made. Two 
approaches to this question are possible: to fix in advance 
the selling prices that will be valid for the duration of tin- 
contract; or to make deliveries at world prices. Both 
methods involve risks. As there is little probability that 
prices will remain the same over a long period, stipu- 
lations at fixed prices are seldom used. 

When the construction of the project is carried out 
with foreign credit, it is often stipulated that the repay- 
ment of the credit is to be through deliveries or the 
products of the new factory. In this way, the sale of 
products is in part secured (to the amount of repayment), 
but only for the period in which the credit is available. 
However, this method of repayment means penetration 
into the market «if the country supplying the credit and 
creation of conditons for further sales. 

Often in evaluating the possibilities for sales, only 
specific regions are considered. The foreign-exchange 

position of some countries mav not ,i!\\.i\s pei nut tinnì 
to make purchases in the most iiulustii.ili/eJ »outlines 
Thus, exchanges between individual countries trci|iieiul\ 
make possible the s.ile of certain piodiuts. ,n wot Id 
prices, in spite of world competition. 

Failures of export-oriented industrial projets are inn 
rare. One of tluir most Ireejueut causes is .in uurc.distu 
evaluation of optima! or rational c.ip.u it\. In \ uw •<! the 
situation in the world market, capacities should hive 
been larger: as it is. production eosts are t«>o high hu 
sale at world market prices. High prues nu\ also IH 

the result of low productivity and interior qualm of the 
product. Another cuiv ts misjudgement of sales poten- 
tial. Although conditions in respect of qualitv, prices 
etc. have been fulfilled, the products cannot W sold, 
owing to the competition of firms from other countries. 

CONçU SKINS 

The evaluation ofindustri.il projects is a complex and 
responsible task. Those who undertake it should have 
wide experience. .1 good education, an acquaintance 
with the domestic am1 foreign markets, and the ability 
to forecast the situation that will exist at the tune a 
project is put into operation. The evaluation should be 
bawd on solidly prepared documentation 

Errors in all kinds of calculations arc a normal occur- 
rence. They appear in estimates of capita! espenses 
(both for fixed assets and working capital), of production 
costs and of selling prices, Frrors in these elements 
(sometimes even of minor i nipt »rial ice) may have 
distorteil the planned effects to such an extent tliat. had 
they been known in advance, the project would not 
have been constructed. ! his is particularly important 
for developing countries, which lack 1ap1t.1l. espciially 
in relation to projects of export-oriente.' industry. 
Failures caused by misjudgement of tin requirements fur 
successful exporting should be studied cspe« ially. 

This article has attempted to acquami tin reader with 
the errors in calculations and in judgement typically 
found in project evaluation. It may be possible to avoid 
most of these errors if the evahiator is forewarned 
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