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CHAPTER® 7 HEAD OFFICE 'FUNCTIONS AND
HEAD OFFICE EXPELUSES

1 Head- Qffice Functions

In adaitioq to the mine ‘and manufacturing plant, the

- bentonite project will be provided with a head office organization

for overall control of product sales and mine plant operation.

Assumptipns shown in Fig. 7-1 were made in order to postu-

late the cost of manufacture.

2. _Héadwoffice Expenses

The head office expenses will include persomnel costs for
overall control of sales activities and the project, miscellaneous
'
expenses and incidental expenses for supplies. From the nature of

its organization and functions, 68% of head office expenses will be

“fixed costs. As a consequence, the cost per ton of product will

decrease along with increased output through the scale merit. The

cost by each production stage is to be in the order of $3.81 - $1.93

- $1.15 per ton. .

T
'

sparras FF
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Fig., 7-1. Head Office Organization and Personnel

{
v

Board of
Directors
Manufacturing Head
e Plant 0ffice
{
L =
Office ‘ -
Work Sales
I
' .
General Z
Affairs Accounti;;‘,

——— B persons —————3

lst~stage operating period —- 36 (total peféonnel)
2nd-stage operating period -- 50 ( " )
3rd-stage operating period -— 63 ¢( Lo )

Table 7-1 Sales and Management Costs _
C (Head Office Costs)

Cost $}t
lst-stage 2nd-stage 3rd-stage Total
operating operating operating
period period period Total %
Personnel 2.17 - 1,10 0.65 . 3.92
Cost -
Fixed }
Cost Expenses 0.43 0.22 0.13 + 0.78
Total 2.60 11,32 0.78 4,70 68
Variable :
Expenses Expenses 1.21 0.61 6.37 2,19 iz
" Total  3.81 1.93 1.15 6.89 100
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CHAPTER 8 INFRASTRUCTURE

" The infrastructure of this Project is not of the scale

which requires special comments. The scale Is such that the project

itself is feasible because of small infrastructure costs. Though
small in scale, there is incidental equipment indispensable to the

development of the mine and operation of the manufacturing plant,
These will be described below.

1 ° Roads
g Road construction for mine development will be required
between Los Cimientos and the Department highway, a distance of 1,2
km. The work consists merely of widening and repairing the existing

side road. The cost will total $8,546.

2 Transportation

Some means of commuting between the City of Chiquimula and
Los Cimlentos is necessary, Jeeps or small buses will be used for
this, and the cost of vehicles will be $62,000.

3 Communications

Communications between the mine and the manufacturing plant
are important for the stability of operations. For this purpose

‘two-way communications equipment will be provided.




4 Service Water

Service water 1s needed by workers at the mine and manu-
facturing plant, for cooling machinery, for washing equipment and so
forth. As no water source is available in Los Cimientos, water will
be transported in tank cars from the underground water pumphouse at
the manufacturing plant. Water tanks will be set up at Los

t

Cimientos.

5 Power Supply

Power supply is needed at the mine for operating the water
draining pumps, for welding work and so forth. It is needed at the
manufacturing plant for driving the machinery and equipment. The
mine will be provided with two 10 kVA-class generatoers and one 3.5 .
kVA~class generator. The manufacturing plant needs a power supply of
530 kWH per unit, Power will be supplied from INDE.

- 180 -

+



b

e

o T, - v

VALU

LUATION

ey
2

>
3

T T

5%@2" i

e
)

7%

5

4

lreis d

D ? [y
S e %ﬂ&w et
sl e
e N




N
b

-7

oo
o

A
;
2
B

7

Lk

:‘;;:

b
#
A

h

Rt

e
k=5

R
.

aF

% M&mw:.
A
LA

P

A A

o

i
st

b

b

i

ot
4w M



i -~ . - CHAPTER 9 OVERALL EVALUATIOR

s

1 - ¢Viewpoint "and Method of Overall Evaluation

o0 - .

~Internal financial ‘rate of return and internal économic
rate of.return will be found in order to-undertake overall evaluation
- of this project. The former cousists of the analysis of revenues and .
expenditures for the enterprise proprietor and the latter consists of
the analysis of costs and benefits of the whole nation in connection

with this project.

Consequently, in case both rates of return are either good
or unsatisfactory, judgement as to whether the project should be
implemented or not is easy to make, but if one is good and the other
is not,. judgement differs dependiné on the position in which the
project is placed..

2

L In other.words, if the rate of return on a single enter-
prise basis is taken as important, the internal financial rate of
jreturnkassumes a decisive importance, but if priority is given to
benefits on a national basis, internal economic rate of return is
considered more important. In this latter case, implementation of
the project- becomes possible if state or local public organizations

directly assumes proprietorship or subsidizes the-enterprise.

4
i

AL - In financial analysis; analysis of the break-even point and
éhé‘value added is added to calculation of the inﬁernal_financial
rate. of return. The internal economic rate of return calculated in

“the- economic: analyslis renders basic benefits for the whole nation
,bnders;andable, but the income distributiom, sector-by-sector effect,

"indirect effect. and employment- effect cannot be obtained unless

analysis-is.undertaken from énother angle. -

et




In the case of a large-scale project, 'analyses of such
effects and surveys of social development in the relevant region as a
whole become necessary., However, as the bentonite project bf Los
Cimientos is very small in scale, calculation of the internal-econo-
mic rate of return is judged sufficient for economic’ evaluation. In
this repo;t, nevertheless, analysis of foreign exchange earnings and
savings effect will be included as part of the bentonite production
project, since the Na activated bentonite products are supposed to be
used as a substitute for the imperted products and also as they are

likely to be exported.

2 Revenues and Benefits

The bentonite market has been roughly analyzed in Chapter
3, Section 3. Here, problems, such as product price, quantity, uses:
and whether to supply the domestic market or the export market will
be more concretely posed and the criteria of calculations of revenues

and benefits necessary in future analyses will be clarified.

2-1 Uses and Supplying Policy

The bentonite produced in Los Cimientos is.of such quality
that it becomes usable for various purposes when it is put through Na
activation treatment, Ag a consequence, manufacture of products with
higher value added and of’ greater importance to the national economy
is desirable. .

In Guatemala and other Central and South American count-
ries, bentonite for use in drilling-and civil engineering.works is
imported in many cases. These' countries mostly import -high-priced
bentonite from the USA. Under 'the circumstances, the primary need is -
to substitute domestic products for imported products and the second
need is to channel the surplus domestic bentonite into th export

route.
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2-2" Prices

At present Guatemalan bentonite for detergent use is seold

for 4.0 to 4.5 Q/kg. On the other hand, imported bentonite for

“drilling aqd other uses is presumable priced as follows:
"USA export price: $130 to $150 per ton
Marine transportation cost from ’
USA to Guatemala: §200 to $250 per tomn
Import (CIF) price in Guatemala: $330 to $400 per ton

" Market price in Guatemala: $400 to $450 per ton

' In this project, the domestic sales and export price will
_be set at §130.per ton; a price of 5120 per ton will also be analyzed
‘in order té view the effect of price fluctuations.

The present Guatemalan import price will be set at CIF $350
per ton. As a consequence, $130 per ton will be set for the revenue
in the financial analysis and for the benefits corresponding to the
export portion in the economic analysis, but analysis will alsc be
undertaken in connection with $120 per ton as well. The benefits of
‘substitution for imports in the economic analysis will be set at $350

per ton.

.2~3 Output

The basic plans for this project have been prepared in such
a wa§ as £6 permit realistlc investment and operation, while taking
inte accodnt the demand trends in Guatemala and the neighboring
countries. For this reason, the annual output can be comparatively
‘reliably estimated to be compatible with the demand market,
) Tﬁe Né Activated bentonite in a proﬁuct ugable for drilling
Wadd ;ivil éngigeering works; regarding the domestic demand for such

'uses, 4,006 tons was estimated for 1980. An average annual growth of

-'183 -



6LS°TY 666 ‘6¢ €TLCLE hwm,mmn Loz e gLs‘ze L .. LzofTE,
= o ¥8§°9T 086 ‘9T LSECLT LIL*LT 650°8T Y8E°QT . g6gte )
. 91e‘s - 0z6°L Ev6cL €8T°L T%8°9 9TS°9 £0Z ‘9
006 %2 ~ © 006°¥2 00642 006Y2 006 ‘42 006°%2 - 009°TT -
T T 0T 6 8 L 9
C66T Y661 £66T T66T T66T 066T 6861
— ]
-3
=]
> —
) ]
S9FIquno)
69567 Ty18e z08°92 926°62 0TE ‘vz 00002 UBDRISWY TBIIUS)
Jo puewag 3Iodwy
0699 TL6°9 0%z ‘L Sey L BEL L - gyzodxg .
06T°S 829°S 09€ ‘s SOT‘S 798°Y 000y puswa(- 93 ssmoq
009°2T 009°ZT 009°2T 009°2T 009°21 - 3ndang
aea] aseq :
[+ ¥ Z Z T uorIETNOTED aeay Bufpiexadg
886T L86T 986T S86T 7861 086T

UOTJIEBWTIST puBma(q

pue anding =23Tuojuag T-g LTQRL



CITTL L2t4L9 Z0S *¥9 0EY ‘19 C0G ‘8¢S
LeveLe CST‘8Z 008 ‘gz YI%*6C 666 °6T
€ZT 91 SHS'ET 006°CT 98 ‘¢T TOL*TT
00L*TY 00L “T% 00L°1Y 00, ‘1Y 00L‘TY
€2 22 12 0z 6T
9002 5002 %002 £002 2002
SITIAJUNCY
6TL"SS 990°€S 6£5°0S ZET‘8Y o%8 sy 159°¢eYy UBITABWY TBIIUSD
jo puemag 3xodmy
965 f0¢g £80°1€E 265°1¢ 7L0°TE zestae 696°CE s330dxy
9T TT €T9°0T 80T 0T 979°6 89T°6 TEL 8 pueuaq oT3s9mwoq
00L *T%- 00L°TY 00L°TY 00L°TY 00L°T¥ 00L 1Y _3Indang,
81 L1 91 , ST 7T €1 aeay 8uraeisdg
T00Z 0002 6661 866T L66T 966T

)

(p,3u0n) T-6 STQEL

- 185 -



about 5% is postulated for subsequent years. The surplus, therefore,

will be channelled into export.

With respect to the total quantity imported by the Central
American countries, Including Mexico, 1980 imports were egtimated at
20,000 t, and an average annual growth of 5% was postulated as In the
above case. Export of the bentonite produced in Guatemala will be

effective in satisfying this demand.

Furthermeore, in addition to the Central American countries
it is realistie to consider South America and Europe as export
destinations. Finding of export destinations compatible with the

output is, therefore, not considered too difficult.
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3 Financial Analysis

3-1 Financing Plan

Funds needed for this project implementation comsist of
initial investment, additional investments and working funds. This
survey report is devoted to analysis of the feasibility of the
project. As a consequence, the financing plan is only a postulate
for attempting financial analysis. The report does ot make mention
of the management form and the financing methods. The substance of

the financing plan is as given below.

1) The initial investment will be borrowed in full internally
reserve may be used ﬁur additional investment, but any

shortages will be borrowed.

2)  Working funds will be furnished from equity funds because

of its small amount in comparisen with the total.

3) There should be no external payments, such as dividendg or

officers' bonus payments.

4) Loans will be obtained for the first and second year of
construction and for the sixth and 12th operating years
when additional investments in the manufacturing plant will

be made.
5) For interest on loans, 5% and 10% rates will be adopted.
6) The terms of repayment will be as follows:
For loan obtained in the first construction year:
Will have a grace peried of 5 years. From the sixth

year over the subsequent 10 years, the principal‘is to

be paid back in annual installment.

-.188 -~



Loan

Loan

Loan

obtained in the second construction year:
Will have a grace period of 4 years. From the fifth

year over the subsequent 10 years, the principal is to

be paid back in annual installment.

obtained in the sixth operating vear:
Will have a grace period of 3 years. From the fourth

year over the subsequent 10 years, the principal is to

be paid back in annual installment.

obtained in the 12th operating year:

Will have a grace period of 3 years. Two-tenths of
the principal will be paid back in the fourth year,
and from the fifth year over the subsequent 8 years,
the principal is to be pald back in annual install-

ment,
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3~2 Funds Required : : -

‘-

”

The funds required for this project have been:estimated on
the basis of prices as of October 1980 and at the foreign exchange
rate of $1 = Ql. Particulars of required funds are given in Table
9~2 "Investment Program” and Table 9-3 "Working Fund Program'.

Also, in connection with caleculations -of the investment
fund, only the fixed property tax -levied on the ,real estate in
possession during construction has been additionally appropriated as
other expenses. The tax has been included in the fixed expenses in

the operating cost during the ogperating period.

Interest to be paid during the period of construction has
been added to the initial investment. Furthermore, 5% of the initial
investment and of the additional investments will be added to both as

contingencies,

Working funds b;come necessary for stocking the product and
raw materials, for fililing delayed collection of accounts receivable
and for keeping cash and deposits on hand, but in the present case,
accounts receivable and accounts payable will be made to cancel each

other. Bases for calculating other working funds are given below.

Inventory:

Raw materials: Equivalent to mine operating cost for
1.5 months,

Auxiliary materials: Equivalent to the purchasing amount
for 3 months.

Fuels: Equivalent to the purchasing amount
for 0.5 month,

Finished product and half-finished product:
Equivalent to the total operating

cost for 1 month,
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Table 9-3 Working Fund Propram

($1,000)
1984-1989 1990-1995 1996-2006

Output 12,600 24,900 © 41,700 ©
Worlking Fund Required 168.2 316.5 502.7
Increase of Working Fund <+ 168.2 + 148.3 + 186.2

Table 9-4 Classification of Required Investment Fund
into Domestic and Foreign Currencies

(%1,000)

Domestic Currency Foreign Currency Total

Initial Investment 1,794.0 2,661.1 4,455.1
Additional Investment 3,463.4 7,081.5 1,0544.9
Total 5,257.4 9,742.6 15,600.0

Note: Working fund will be wholly domestic currecy

Table 9-5 Fund Procurement Program

(51,0007
Year Case 1 (120 §/t) Case 2 (130 §/t)

1982 1,080 1,080
1983 6,000 4,000
1989 6,000 4,000
1995 4,000 4,000
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Cash and deposit:
Labor costs: Equivalent to wages for 1.5 months.
Other expenses: Equivalent to the total expenses

except for wages for 1.5 months.

Loans are as shown in Table 9-5.

3-3 Cost of Manufacture

The cost of manufacture consists of the operating cost,
financing cost and the depreciation cest. The key portion of the
operating cost is as mentioned before, and the financing cost will be
calculated on the basis of the financing plan presented in this
section. Here, as a consequence, the fixed assets tax and deprecia~

tion included in the operating cost will be explained.

1} Fixed property tax

The fixed property tax imposed on the real estate in
possession is 6/1000 of the value of the property if it is worth
$20,000 or more and 3/1000 if the property is less than $20,000.
However, as it is not known as to what extent the taxable amount is
assessed, the tax amount I1s roughly estimated to be $1,200 per year
between the first year of construction and the sixth year of opera~

tion, and $1,600 subsequent to the seventh year of operation.
2) Depreciation cost
The fixed installment method (treating the salvage value as

zero) will be adopted for depreciation. Individual depreciation

periods are given below.

194 -
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Bulldozer: 25 years#*
Plant: 23 years
0ffice, stockyard: 20 years
Communications equipment: 20 years
Compressor: 15 years
Shovel (0.8 m?): 15 years*
Others such as buildings: 19 years
Generator: 10 years
Shovel (1.8 m®): 10 years*
Water tank, bus: 10 years

Initial cost of business: 10 years

Pump:

1 years

Jeep: 7 years
Water—drawing pump: 5 years

.~ Truck: 5 years

* The comparatively long period of depreciation assigned to the
bulldozer and other machines is the result of calculating the

life-span from the required per-year operating time.

3-4 Calculation of Internal Financial Rate of Return

1)  Premises of caleulation

The internal financial rate of return of this project is

calculated with the following items used as premises:

(1) The construction peried will be two years and the operating

period will be 23 years.

{2) Construction will begin im 1982.
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(3)

%)

(5)

(6)

(7}

(8)

2)

Manufacturing quantity:

First to sixth year of operation: 12,600 t/yr.
Seventh to twelfth year of operation: 24,900 t/yr.
Thirteen to twenty-third year of operation: 41,700 t/yr.

Selling prices:
$120 per ton and $130 per tom.

Salvage wvalue of the assets will be set at $1,461,000.
Breakdown will consist of $192,000 for lands and 50% of the
gsalvage value for buildings and machinery,

Income tax will be based on the tax rates of Guatemala.

There will be no external payments such as divided payments

on equity capital and so forth,

Calculations will be undertaken on the following six cases:

Case 1-0: Price $120 per ton Before tax profit

Case 1-1: " $120 per ton  After tax profit
(5% interest)

Case 1-2: " $120 per ton " {10% interest)

Case 2-0: " $130 per ton  Before tax profit

Case 2-1: " $130 per ton  After tax profit
(5% interest)

Case 2-2: " $130 per ton " (10% interest)

Result of calculations

Case 1-0: 15.50%
Case 1-1:  11,94%
Case 1-2: 13.36%
Case 2-0: 18.33%
Case 2-1: 13.14%
Case 2-2:  14.867%
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3-5 Analysis of Break-even Point

Profit arising from certain sales amount (8) is indicated
with the feollowing equatiom;

V
5 (1 ) -F
where F : fixed expenses und V : variable expenses

As the operating program is divided into three stages in
this project, a number of prices are set for the respective stages

and the earnings situations are estimated.

Analysis is undertaken on the basis of the numerical values
of the case where the price is $130 per toun, the interest rate is
10%, but no wide difference is seen even when numerical values of

other cases are used as the basis.

3-6 Analysis of Value Added

The comparison of the value added generated from this
project is analyzed for each production stage and for each selling
price. The value added is a kind of profitability index. The
calculation method of the value added is not standardized, but here

the aggregate method of the Bark of Japan is adopted.
Value added = net profit for the term + perscmnel costs +
financing costs + rents + taxes and public charges +

depreciation costs

The value added rate is calculated by dividing the amount-of value

added by the total sales. The result is shown in Table 9-14,
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Table 9-12 Calculation of Fixed and Variable Expenses

(81,000}
1st to 6th Year 7th to 12th Year - 13th to 23rd Year
of Operation of Operation’ - ~ of Operation

Output 12,600 t 24,900 t 41,700 t
Fixed Expenses 1,021 1,465 ) 2,192
 Variable Expenses - 32 1,025 1,673
Table 9-13 Analysis of Break-Even Point by Stage
of Production Program
Profit- ($1,000)
Price
($/t) | 1st to 6th Year 7th to 12th Year 13th to 23rdiYear
of Operation of Qperation of Operation

90 A 408 B 249 . A 114

100 A 282 0 303

110 A 156 249 720

120 A 30 498 1,137

130 96 747 - 1,554

140 222 996 1,971

Table 9-14 Value Added Rate

(Unit: %)
lgt to 6th Year 7th to 12th Year 13th to 23rd Year

Product Price

of Operation of Operation of Operation
Case of $120/t 49 - . 51 . 54
Case of $130/t 53 55 57
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Profit. - -Fig. 9-2 Analysis of Break-even Point

{10008} 3rd-stage
(13th to 23rd
: . year of operation)
1500k P Break-even point at
various production stages
2nd-stage
(7th to 12th year
of operation)
1000
500}
- lst-stage
) (1st to 6th year
' of operation)
' Price
0 130 140 (s/t)
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3~7 Summary of Financial Analysis

The internal finaneial rate of return is satisfactory in

either case. - According to the break-even analysis, as the scale of-

production expands, the profitability of the project dincreases
because of the scale merit, and in the third stage {from 13th to 23rd
year of operation), it can be profitable even with the price of the
bentonite at $100 per ton. The degree of profitability is shown by
calculating the value added rate., According to the calculation, the
rate is high at eithe£ price and at any production scale, Moreover,
it increases in proportion to the expansion of the production scale.
The result of the financial analysis thus indicated that the profi-
tability of this project is extremely promising if the hypothetical

bentonite price becomes a reality.

4 Economic Analysis

4~1 Calculation of Economic Analysis

The aim of the economic analysis is to investigate the '

economic feasibility of the project from the viewpoint of the natio-
nal economy. All costs and benefits used In the economic analysis of
the project have to represent real value to the national economy, and
they are modified by deducting transfer items such as taxes and
subsidies and alse adjusted by using real priceé, that is, shadow

prices estimated on the basis of the opportunity cost

1} Internal transfer items

‘

The costs to be used in the economic analysis must be the .

ones which are to be beared by the national economy of Cuatemala.

Consequently, transfer items such as taxes must be excluded

from the finaneial costs.
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In the analysis of thisg section, as to the goods to be

imported for the project, it is assumed that 10%
is to be added as customs duties.

of the import price
Concerning the goods to be p-
rocured within the country, the following is assumed to be added to

the CIF price: 10% of the price paid on the foreign currency portion

of the goods in question as well as 10% of the price as tax for the
domestic transactionms.

With regard to the domestic goods, 10% is also assumed to
be added in the process of domestic transaction. Aside from the
above, real estate worth more than $20,000 is subject to fixed
property tax of 6/1,000 and the one worth less than 520,000 is

subject to 3/1,000 property tax. These portions are adjusted from
the financial costs,

2) Land

In the financial analysis $192,400 is estimated as the land

purchasing cost. This amount breaks down as follows:

-~ “Mine: 75,250 m?® $120,000 $1.6/m?
Plant: 18,100 m® $ 72,400 $4.,0/n

On the other hand, the annual economic cost of land calcu-

lated on the basis of the opportunity cost is estimated as follows:

Mine: $3,600 $0.048/m?
Plant: $4,000 $0.221/m?

The economic cost of the land for the mine is obtained on
the basis of agricultural productivity. The data on the Guatemalan
agricultural productivity do not necessarily agree with one another,
but annual yield of corn is estimated at 1,200 kg per hectare and
annual yield of friiol is estimated at 500 kg per hectare.
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Crops raised in the Los Cimientos area are mostly corn and
frijol. These crops are cultivated in the same field twice a year.
Maize is priced at $0.30 to $0.35 per pound while frijol is priced at
$0.09 to $0.11 per pound. The calculation of the opportunity cost is.

made on the following assumptions:

corn price: $0.33/pound

frijol price: $0.1/pound
arable land: . 70% of the total area

rate of value added in the output: 70Z%

I

0.4536 kg 0.4536 kg

2
1,200 kg 500 k 75,250 m
(%0.33 x 2 + 80,1 x ——r=2.] x 0.7 x 0.7 x Fiﬁfﬁﬁﬁ_ﬁz—

The plant site is mot utilized at present. It is grassland
and its use for dairy farming is conceivable. The calculation of the

opportunity cost, in this case, is made on the following assumptions:

- a cow is to yleld annual revenue of $250 by using 400
m? of land.

- effectiver land utilization: rate:- 70% of- the total
area

- rate of value added: 50%

18,100. m*
$250 ¥ 0.5x 0.7 x W- g $4,000

3) Labor force

T
”

In Guatemala, unskilled laborers are abundant. Conse-
quently, it 1s necessary to obtain-real labor cost by taking into
account the opportunity cost in the evaluation of their wage. -As to

skilled laborers, their wages are assumed to reflect fully the effect

of the opportunity cost so that they-are .used as' they.are for the .

calculation of economic analysis,

- 208.--

[

-




Table 9-15 Reference Data on Agricultural

Productivity
Corn Flijol
Cutput Output
Cultivated Output PeF Cultivated o perp
Area Unit  Area UEPUE Unie
Area Area
(Ha) (6)  (kg/Ha)  (Ha) () (kg/Ha)
Whole
Country 499,834 372,495 1,145 134,462 35,061 261
Chiquimula 14,492 11,192 772 7,689 3,290 428

Source: Direccion General de Estadistica Ministerio de Economia
"Anuario Estadislico" (1977/5 - 1978/4)

Table 9-16
Corn Fiijol
Qutput Qutput
Cultivated per Cultivated per
Area Output Unit Area Output Unit
Area Area
(Ha) (t) (kg/Ha) {(Ha) (t)  (kg/Ha)

1974 561,800 646,200 1,150 84,900 57,300 675
1975 582,000 756,700 1,300 97,900 62,400 637
1976 559,000 800,000 1,431 110,000 73,000 664

Whole
Country

Source: Direccion General de Estadistica Ministerio de Economia,
Estadisticas Agropecuavias Continuas, 1977

- 209 -



Table 9-17

(Unit: keg/Ha)

Corn Bean

sunual Avearge 1970-74 1,160 480

Source: Cuadoros Correspondientes por Cultivo del
Documento de Diagndéstico del Desarrollo.

Table 9-18
{(Unit: kg/Ha)
Corn Bean
1975 1,174 689
1976 1,310 375
1977 1,079 289
1978 1,148 262

Source: World Bank, Country Economic Memorandum -
- Guatemala, Feb. 4, 1980

.

In regard to the semi-skilled laborers, 50% of their wages
is assumed as the opportunity cost of thelr labor. As for unskilled

laborers, 20% of ‘their wages in assumed as the opportunity cost.

e
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4} Electric power

-

The economic cost of electric power is obtained by calcu-
lating marginal economic cost of electric power used for the project.
However, as it is impossible to segregate all the power used for this
project from the power program of the whole country, an average power
economic cost for the whole country of Guatemala is to be estimated
in the following manner: in o.der to calculate the future marginal
cost of power for the whole country, the future power supply and
investment programs are used as reference. In this report, the cost
of power is calculated on the basis of the records of operation at
INDE?from 1972 to 1979 and of the power supply and investment antici-
pated between 1980 and 1986. The average economic cost of power

between 1973 and 1979 was obtained from Table 9-20 1.81 Q/kWH.

In Table 9-20, 10% is postulated as the internal transfer
item with respect to "i", 50% is with postulated as the internal

transfer item, since loans from abroad are likely to be large.

Table 9-~19 Past Records of Power Supply

(Unic: MUH)

1972 1973 1974 1975 1976 1977 1978 1979

Total Generated .5 g70 555,006 603,007 649,478 716,331 916,817 969,278 979,997
Loss 18,724 24,358 26,666 40,333 31,264 36,327 52,036 83,704
liome Consumption 5,177 13,291 15,177 16,264 17,128 31,169 34,698 32,300
Net Power Supply 427,760 517,447 561,164 592,881 667,938 849,321 882,544 863,993

Source: Informe Estadistico 1979, TNDE

Note: * fnstituto Naciomnl De Electrificacion
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The above past records of power supply and economic cost
(1972-1979) are used as reference in postulating power supply and
cost from 1980 to 1986. The estimate is given in Table 9-21. Taking
into consideration the past performances, the net power supply is

estimated at 90% of total power generation. It is assumed that there
exists a correlation between net power supply and economic cost of
current expenditures, and the correlation(%= -67.3 + 0.206a, Y? =

0.901) for the years between 1972 and 1979 is used in the calcula-

tion of the future economic cost of electric power.

The most unclear part in the economic calculation of
electric power is the size of the electric investment program other
than the one concerning the power genmeration. But this is assumed at
30%Z of the power generating cost. Figures in Table 9-21 are shown at
the prices of 1979. As a consequence, the wholesale price index for
October 1981 is obtained as 370.8 (1950 = 100) and the figures are

converted to the prices of that time.

The result of calculations shows the average econcmic cost
of power to be 0.90 Q/kWH between 1980 and 1986. This value is

adopted as the economic cost of power used for this project.

However, the total economic cost of electric power cannot
be calculated with high precision in spite of the fact its percentage
in the total economic cost of the project is quite big. In conse-

quence, it is necessary to undertake its sensitivity analysis.
5) Costs of foreign exchange portion

In the economic analysis, shadow exchange rate, different
from officlal exchange rate, is often used. In this case, however,
it 1is not considered necessary to use dubious shadow exchange rate,
though the Quetzal is rather weak against the US dollar. Moreover,
as the World Bank also uses official rate for the economic analysis
of their projects in Guatemala, in this report, official rate is

adopted without modification..
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Table 9-22 Guatemala's Export-Import and '
Export-Import Taxes

{Unit: 'Mil. doilar) o

Import Import Tax  Export ' Export Tax

1976 838.4 71.2 760.3 49.2
1977 1,052.6 99.4 1,160.2 152.2
1978 1,285.6 108.3 1,089.5 158.2
1979 1,5040.0 117.9  1,241.4 125.8
1980 1,598.2 111.6 1,519.8 149.4

Table 9-23 Cuatemala's Shadow Exchange Rates
Caleculated on the Basis of Simple Equation

1976 1.01 /%’

1977 0.98 no C
1978 0.98 ~-- " s
1979 1.00 "

1980 0.99 "
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4-2 Caleculation of Internal Economic Rate of Return

1) - Result of calculationsg

v

The internal economic rate of return of this project is as
given below.

Product price of $120 per ton: 7.82%
Product price of 5130 per ton: 11.05%

‘2) Comments on calculation of internal economic rate of return .

The calculated value of the internal economic rate of
return-is a rough value compared with the internal financial rate of
return, The reasons are (1) shadow price which is not clearly set
must be used, (2) to obtain useful dats for price adjustment is
difficult and (3) the conditions at the time of study are deemed
constant during the project life (likewise, with the internal finan-

cial rate of return).
3) Sensitivity analysis for economic cost of electric power

In this project, the economic cost of power is a particu-
larly big factor on the cost side, and there are also a number of
uncertain factors. The internal economic rate of return was obtained
on the basis of the economic cost of power of $0.90 per kWH, but in
addition sensitivity analysis for the economic cost of power is
undertaken both for the product price of $120 per ton and $130 per

ton. The results are shown Fig. 9-3.
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4-3 Foreign Exchange Earnings and Savings Effect s

The foreign exchange reserve situation in Guatemala has
been comparatively favorable among the Central and South America
countries, but it has by no means been fully satisfactory. Particu-
larly in recent years, outflow of foreign exchange has rapidly
increased on account of the widening gap between domestic and over-
seas interest rates and of political instability of the country. The
country, under these circumstances, is tightening restrictions
against the outflow of foreign exchange. Thus contribution of this
proiect towards increasing the country's foreign exchange is highly

beneficial in the overall perspective.

Any increase or decrease of foreign exchange reserve,
because of this project results from import required for the project,
from savings in foreign exchange through import substitution of

domest products, and from foreign exchange earnings through exports,

Table 9-26 shows annual net flow and its cumulative net
flow of foreign currency under 10% of discount rate, The figures
indicate a very high foreign exchange earnings and savings. effect of

this project.

4-4 Regional Development and Indirect Effect

- *

However, when not only the direct relation between the
project and .the cconomic and social realities of the region, but also
the far-reaching effects of the project are to be considered from the
viewpoint of macro-economy, the important role of the central govern-

ment and local autonomous bodies should not be forgotten.

( total personnel
c yvalue added
cos

ZmounE) in this project is shown in Table 9-27. The figures are

Calculation of the relative share of labor

rather low, but in this is attributable in part to high value added
amount ({(denominator) of this project. But even when this fact is

taken into account, the values are low,
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When the figure for the relative share of labor is big,

this fact can be interpreted in two ways.

1) The low rate of personnel cost makes for a more financially

sound enterprises (outlook from the enterprise side),

2) The workers® share of the earnings is small (cutlook from:

the labor side). —

~

It would be difficult to give a definite economic evalua-
tion of these interpretations. If the subject that selects the
project attaches importance to income distribution or consumption,

the higher relative share of labor will probably be considered

preferable. But if priority is given to savings, a lower rate may be -

preferred.

The indirect effect, however, presents proBlems related to
more basic economic policies and activities, such as how the share of
capital (1 - relative share of labor) will be ultimately redistri~
buted through the taxation channels of the Government and the local
autonomous bodies and how the value-added portion left in the hands

of enterprisers will be spent.

Table 9-27 Rate of the Relative Share of Labor

{Unit: %3
Product 1lst to 6th Year Tth to 12th year 13th to 23rd Year.
Price of Operation of Operation of Operation
Case of $120/t 12
Case of 5130/t 14
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4~5 Economic Anélysis Round-Up

The value of internal economic rate of return cannot
necessarily be considered high but if Guatemala's opportunity cost of
capital is taken to be about 10%, this project is feasible if cthe
product price is set at $130 per ton. However, as the internal
economic rate of return does not indicate all the effects of the

project on the whole country, consideration should also be given to

other economic social effects.

In the case of this project, the scale is small and the
business substance itself has licttle indirect effect worth mention~
ing., Nevertheless, foreign exchange earnings and savings are worthy
of attention as direct economic effects., If this point is to ba
emphasized, the project may be feasible even at the price of 5120 per

ton.

5 Overall Evaluvation

5-1 Validity of Investment in the Mine

The bentonite mined at Los Cimientos changes form the H
type bentonite of higher grade when it is given Na activation treat-

ment. It then becomes fit for uses with higher value added,

This project is very small in scale, since the deposit
contains only 900,000 tons of which 890,000 tons are to be mined and
680,000 tons of end product are to bhe processed. However, processing
of a product of higher value added makes the project highly favorable
financially, and it is promising economically as well, In parti-
cular, high foreign exchange earnings and savings are likely to bring

economic benefits.

- -
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Though it may be small in scale, the project Is considered
to promote decentralization of industries, which is the basic indust-
rial policy of Guatemala, and to contribute to the development of

natural resopurces,

5-2 QOverall Measures and Proposals

As a results of pre-feasibility study of éhis bentonite
project, promising financial and economic indications were obtained.
As the preliminaty surveys consist only of the basic portions of the
factors constituting the project, more specific designing is neces-
sary in case project implementation is planned. And since further
surveys are needed for that purpose, the contents thereof will be
presented and proposals relative to matters that should be underta%en

in the future will be made.
1) Exploration

For clarifying the total deposits of the mine and mining
areas by the quality, it is necessary to undertake the exploration
described in Chapter 3, 1, 1-4, 1) and 2), )

2) Property investigation

Confirmation of the chemical and physical properties of the
additional survey samples will be needed with respect to the items of
analysis presented in Chaﬁter 3 Section 2. Further, analysis of uses
that were not included in this survey, such as for pelletizing iron

ore, will also be required.

3) Market research

In order to estimate the more detailed market conditioms,

it is necessary to make further research on the Central and South
American bentonite markets and compare the result of the research

with the contents of Chapter 3 Section 3.
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4) Investment costs research

Studying the costs of investment needed for the mine
development and the manufacturing plant construction in detail under

the following conditions, implementation program is to be worked out.

(1) With regard to mine machinery, estimate the purchasing

prices by practicaly surveying available equipment,

(2} With regard to the manufacturing plant, determine machinery
and equipment needs by undertaking practical designing of
the manufacturing process and then estimate the purchasing
prices as in (1) above.

5) Feasibility study

Undertake financial and economic analysis using the basic

data contained in items from 1) to 4) and make am overall evaluation.

-
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