HOwever, for import cargoes the reduction in time will benefit the foreign consigners, not
the ’\flexwan cconomy. Accordmgly, only the reduction of transport period of export cargaes
is calculated as ‘the’ benefit to- Mexico. The effect from inventory interest is not considered,
because it only. transfers from one party toanother within the nation. :

If the- averaoe valite of export cargoes is calculated using customis statistics from January
to A_ugus’; 1984,_.7&13 -:flg_u_r_es are: US$603/ton for agricultural bulk, US§140/ton for minerai buik
such as-cement, and _US$94'2/ ton for general cargo (excluding petroleum and its by-products).

Fof 6al'cula"ti'o';'i bur'p’oées ‘usaricé interest is estimated as 14% per year based on the Ameri-
can B/A (Bank Acceptance) rate. ,

- Table XI-7 presents the estlmated reductions in time costs for export cargoes, that is the

benefits from reducmg the usance that will accrue to the Mexican economy.

~Table XI-7 Reduction in Time Costs

Reduction in

' ' duction i
ver | v | comvine | st | Bporsips | SRCLE
ear . olme argo va {Ffyear) Staying Period s
{'000 t/year) (US$/t) (days) (*000,000 pesos)
1987 ol . 638 14 50

1988 ' 206 - 594 14 .98
1980 | o2} 546 14 144
1990 . . 337 . 517 14 189

ST T

2-5 Other Intangible Benefits

[ SR

251 Development of Port Related Industries

"Witho_ut' the i'mplem'ént'atibn of the development project, the port of Manzanilio will be
‘opeérating at capacity simply maintaining the existing cargo {low. Therefore, factories which plan
to tocate around :th::'e”port require the development of the port as a prerequisite to their opera-
| iidns. Thé #alue added by s.'u‘ch ‘companies is therefore an economic benefit of the development
pquect of the port of Manzanillo.

e



2-5-2 Increase in Employment 0'ppt_;rfunitiea

As for the additional employment directly arising from the prbje¢t, 'en__'lplo‘\,_i'lﬁent_ff(_)'_'_r;_ con-
struction during the construction period and for opgrafitjn after tl_lé facilities are completed are
considered. L e T e

There is an cxcess supply of unskilled labor in the region; .The con's‘truc"t'idn' Willr_p,_rdvide. '
employment for those people who will remain unemployed.if the proje'ct does not take place.
This employment is one of ' major benefits of the project. Table X1-8 shows the yearly- allocation

of this employment effect.

Table XI-8 Yearly Allocation of Empiﬂyﬁlénf _
(Unit: *000 person-days)

Ttem 1985 1986 1987 1988 1989 Total
Skilled 4 30 20 16 2 92
Unskilled 15 116 74 59 58 322
Total 19 146 94 78 80 414

The increase of stevedoring needed fo load and u'nloédaddiﬁonal cargoes which will pass
through the Port due to the construction of new port facilities is also considered as a benefit
of the project. ' - _ e :

With the new locationof enterprises around the poft,_employ'menf'bpportunities for the
local population are expected to increase both directly and indirectly. Along with the growth
of secondary industries and the subsequent advance of tertiary industries, the income of the local

population is expected fo rise.
2-5-3 TImprovement of Cargo Handling Safety

The existing aprons are too narrow for safe cargo handling..Fﬁ_rt_hfcrm'ore, t]ler_e'aré no suffi-
cient back-up facilities (warehouses, transit sheds, etc.). It is very difficult to assess the benefits

of increased safety in cargo handling in monetary terms. Howe_,ver’,-by construction of the new
wharf and other related facitities, safe cargo handling will be ensured.
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3. Costs
3-1 Co_nstrtic’tidn Costs

Table XI-9 and Table XI-10 show construction cost and the cost of purchasing cargo han-
~ dling equipment divided into local currency and foreign currency portions.

3-2 Maintenance Costs
The_g_:Qst_s: of maintaining the port facilities, such as the wharves, warehouses, stock-yard and
cargo handling equipment, are ‘estimated as a fixed proportion (2% for structures, 5% for

machines per year) of the original construction costs. An annual breakdown of the maintenance
costs based upon this calculation is shown in Table XI-11.
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Table XI-11 Maintenance Costs e

(Unit: 000,000 pesos)

Vatue of

Year Facilities Total 7 _Ra'te.(%)f A@_’;m;
1987 716 776 2005 16

1988 783 1,559 2ors 2
1989 1,632 3,191 2or§ 70
1990 3,112 6,303 2015 156

1991 | | -

|

i
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4. Shadow Pricing - |
4-1 ' _Caiculatiug Shadow Prices -

The pur pose of econoniic: 'malysm is to examme the value of a pro;eet to.see: if it represents
an efflcnent a]locanon of resources The- va]ues of goodq quoted in a given marketplace do not
always represent the true value of thoee goods to the natxon Thus planners often use “shadow
pricmg to examme the costs of labor eapital and lmported goods, as weil as the benefxts of
development {o evaluate a proleet from the economic v1ewpomt 4

All the costs and benefats exammed 111 prewous sectzons hiive been ealculated based on

market pnces (world prices-and domestlc prtces) There are several ways of applying the con-
cept of shadow pricmg, but in this study, the prices of domestlc goods and services are revised
to shadow pnces in an effort to determine a more rational valuauon In generai these shadow
prices are mtended to repreeent the mtemat;onal market. value or world prices, of ‘these goods
. and services, )

"The market prlces are changed to shadow prices using various conversion f'ntora Specifical-

ly, transfer items are excluded, and the concept of shadow pricing is applied selectively.

4-1-1 “Exclusion of Transfer lems

In the flgmee gwen “for constmchon costs in Seetson 3-1, above the foreign currency
portjon of 1mported matenais and services do not mclude 1mport duties or saies taxes. Thus
these flgures are a reasonable statement of the vajue of these goods and servxces

On the other hand the local currency portion of the construction costs include both sales
tax and 1mpoft dutxes These are merely transfer items, which do not actually reflect the com-
sumptlon of any national resources. Therefore these transfer costs should be excluded from the
economlc -analysis of the value of the project.

412 Method of Applying 'Convers'io'n Factors

,Gei_\emliy, all benefits and- costs are diﬂfided into labor, trade goods and non-traded goods.
Labor is ﬁ:rther divided into skilled labor and unskilled labor. The cost of skilled labor is ob-
tained ’oy multiplying: its market price by the Convers:on Factor for Conswmption (CFC), and
'jthe cost of unskjlled labor i is. calculated by mulupiymg its market price by a ratio of the shadow
wage Tate and the CFC. Traded goods are expressed by-the CLF. value for miports and by the
F.0.B. value for exports. As ‘world prices cannot. be directly applied in the case of non-trade
' goods, a second level ene_lysis is- made of the ._it_ems required for the production of non-trade
goods. ‘These items are, in turn; divided into the categofies of labor, trade goods and non-irade
goods, The Standard Conversion Factor (SCF) is then applied to the remaining value of non-trade
goods, - '
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4.2 Calculation of the Converéion Factors
4.2-1 The Standard Conversion Factor (SCF)

Import duties and export subsidies create a puce dlfferentlal between the domest;c malket
and the international market. For the purpose of ana1y3111g benefits and costs within the domestlc -
market, the standard conversion factor is applied in order to convert domestic’ prices to inter-
national market prices.

The standard conversion factor is obtained by the following formula:

1+E S
SOF = ——————— it e (X1-2)
I+Di+E-De :

where, I Total amount of imporis
E: ‘Total amount of exporis
Di: Total amount of import duties’
De: Total amount of export duties

The standard conversion factors for the three years from 1981 to 1983 are listed in Table
X1-12. '

In this study, the mean value for the three year penod is used. Thus the standard con-
version factor has a value of 0.939. '

Table XI-12 Standard Conversion Factors (SCK)
(exclusive of petroleum)

(Unit: billion pesos)

Hem 1981 1982 1983 1981 ~ 1983
Imports (C.LF.) 593.0 721.6 10126 2,321.2
Exports (F.0.B.) 136.0 2739 720.2 1,130.1°
Import Duties 66.8 826 2 | 2306
Export Duties 0.2 2.1 36 59
SCF 0.916 0925 0957 | . 0939

Source: Banco de México, “Sistema de Cuentas Nacionales de México 1981 ~ 1983 Indicadores Economicos”™

4-2-2 Conversion Factor for Consumption (CFC)

~This factor is used for converting the prices of consumer goods from domestic to inter-
national prices. This is particularly required to convert domestic labor costs to the corresponding
international prices. The conversion factor for consumption is usually calculated in the same
manner as the standard conversion factor, réplacing total imports and total exports by imports
and exports of consumer goods only. ' ' -
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. However; due to a lack of the required data, such as duty revenue figures, the conversion
factor for (_:onsﬁ_mptiori could not be calculated directly. In this study, the export duty rate is
assumed as a value of 0%, because the rates are very low due to the active promotion of exports;
a very small sum of export duties are levied other than the duty from PEMEX. As for the average
'nnport duty tate, a value of 35% is assumed which is the average value between the low, 20%,
and the high, 50% rates which are applied to the goods which are not supplied in sufficient
quantltles by domestic producers.

Thus, the conversion factor for consumption has a value of 0.914 calculated based on the
above assumptions and the figures presented in Table XI1-13.

Table XI-13 Foreign Trade
(Unit: *000,000 US$)

. . _ Consumption Intermediate Capital
Period . ‘ : Total Goods Goods Goods
- Export : o

1983 Yan.~ Dec. 21,398.8 . 1,505.4 19,6649 2285
o (100.0%) {7.0%) (91.9%) {1.1%)

1984 Jan.~ Aug. 15,365.7 1,341.3 13,859.5 134.9
{100.09%) {8.7%) {90.4%) {0.9%)

'Impon e - B . _ |

- 1983 Jan. ~ Dec. 7,720.5. _ 554.8 _ 5,346.8 1,818.9
' o - {100.0%) {7.2%) {69.3%) {23.5%)
1984 “Jan. ~ Aug. 6,370.1 4982 4 560.5 13114
{100.0%) (7.8%) (71.6%) (20.6%)

Source: Banco de México, “Indicadores de Comercio Exterios”

4-2-3  Conversion Factor for Capital Goods (CFCG)

The Conversion Factor for Capital Goods (CFCG) is nonnally calculated using a formula
similar to the one used for the SCF, replacing total imports and total exports by imports and
exports of 'ca'pital'goods only.

Due to a lack of the required data, however, a value of 0.882 is adopted as the conversion
factor for capital goods based on the following assumption and the figures in Table XI-13. The
average import duty is assumed to be 15% as the duties applied to capital goods not produced
in sufficient guantities by domestic producers range from 0% to 20%, and the import duty on
machi’ne‘ry_is' 13%. And the export duty rate is assumed as a value of 0% for the same reason
as the conversion factor for consumption.

424 Shadow Wage Rate

For economic. analysis, labor costs are usually measured in terms of their opportunity
costs that is- the value of lost marginal production for other purpose arising from the employ-
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ment of laborers for a given project. .
in the Manzanillo project, the cost of skilled labor is calcuiated based on actual market

wages, assuming that the market mechanism is functioning - pmperly However, as these are
domestic costs, they are converted to world prices by multiplying the local wage by the con-
version factor for consumption.
Thus, the conversion factor for skilied labor
= (Local market wage rate) x (CFC)
=1x0914

=(1.914 _ :
For unskilled labor, the economic costs are calculated based on a simplified measure of

the opportunity costs. Although there is an official minimum wage in Mexico, this wage is not
used here for calculating the value of unskilled labor. In México, 40% ~ 50% of the laborers
are underemployed, and the minimum wage usually exceeds the wages which afe actually paid. '

To measure the opportunity cost, that is the value of lost margiha_l product, the simplified
method presented by Little and Mirrless, who are leading economists in the field of soc_iai cost-
benefit analysis, is adopted. This is half the average additional value per worker in the aglri'cuftumii
sector. This estimate takes into account the fact that the marginal product of unskilled laborers
in rural districts is usually less than the average production per laborer in the region: the law
of diminishing returns.

In Mexico, half of the average addltlonal value per worker in the agncnltmal sector was
approximately 405 pesos/worker day in 1984, while, the minimum wage in Jalisco State was
550 pesos/worker'day in the same year. Then, the conversion factor of additional value is esti-
mated as 73.7% of the minimum wage. '

Thus, the conversion {actor for unskilled labor

= (Minimum wage) x (Conversion factor of additional value) x (CFQC)
= (Minimum wage) x 0.737 x 0.914 '
= (Minimum wage) x 0.674

4-3 Shadow Prices of Benefit l{ems
4.3-1 Reduction in Staying Coslis

The calculation of the reduction in ship’s staying costs is based on charter rates and the
cost of fuel, both quoted at world prices. Thus, this figure does not have to be converted for

economic analysis.
4-3-2 Reduction in Cargo Handling Coests

-The conversion factor for personnel expenditures is as follows:
(© The conversion factor for skilled labor = 0.914 '
(2) The conversion factor for unskilled labor = (Minimum wage):x 0.674 '
Since the maintenance costs contain many elements, the details of which are unknown, the
standard conversion factor (0.939) is employed here as the convension factor for this cost.
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The reduction in cargo handling costs converted into the shadow prices using the above
conversion factors is presented in Table XI-14,

Table XI-14 Reduction in Carge Handling Costs (Shadow Price) -
' (Unit: 000,000 pesos)

Year 'Reductio'_n' in - Additional Costs Net Reduction
o Labor Cost Maintenance Operation Total in Handling Costs
1987 ' 24 - - - 24
1_988 ' 46 — — — 46
1989 . 70 — — : — 70
1920 120 55 12 67 53
]9l91 oo
| .
13 | - J L} ~

4-3-3  Reduction in Time Cosis

Since 'time cosis are based on F.0.B. and American B/A (Bank Acceptance) rates, this figure
does not have to be converted.
Table XI-15 sums up the benefits of the project to Mexico taking the shadow price into

account.
Table X1-15 Tofal Benefit 1o Mexico {(Shadow Price)
(Unit: 000,000 pesos)
Reduction in Costs
Year Total
Ships’ Staying Cargo Handling Time

1987 195 ' 24 ' 1 220
1988 391 46 2 439
1989 587 . 70 4 661
1990 783 53 7 843
1991 835 53 7 893

|| .

}

i
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4-4 Shadow Prices of Cost ltems
4-4-1 Construaction Costs

The breakdown of consiruction costs by facility type and by éur'rericy (foreign and local)
is shown in Tables X1-9 and XI-10 above. As imported materials for the project will be exempt
from import duties, the foreign exchange portion will be in C.LF. pri_ces..O_“n the other hand,
the conversion factor for the portion of the construction costs paid for in local currency is
calculated in the manner described in 4-1-2. The conversion factor for skilled labor is 0.914,
exactly the same as the conversion factor for consumption. As for unskilled 1'ab0r,"it is calculated
by multiplying the minimum wage by the conversion factor of additional value and the con-
version factar for consumption. ‘

The rtental of construction equipment cons1sts of rents for various machmely and vehlcles
including dredgers, paving machinery, dump trucks and congcrete mmmg plants, and it is gov-
erned by various factors, such as the types of machines and the depreciation methods employecl
Hence, it is difficult to evaluate the individual shadow price with acceptable accuracy. Thus, the
entire cost is converted using the conversion factor for capital goods calculated above as 0.882.

As for the conversion factor for materials, a value of 0.914 which is the conversion factor
for consumption, is employed.

The shadow price of construction costs is presented in Table X1-16.

Table X1-16 Construction Costs {Shadow Price) ' .
(Unit: *000,000 pesos)

Facility 1985 1986 1987 1988 1989 Total
Channel & Basin - 373 124 4] - 538
Mineral Bulk Berth 136 270 — — - .. 406
Grain Berth — 187 187 — — 374
Container Berth & Yard — - 134 349 153 636
Preparation & Temporary Woik - 10 — 1 18 29
Railway & Road - — 7 50 43 100 -
Transit Sheds - — 115 S 114 - 229 458
Land - 27 103 4 -3 137,
Utilities ' - 72 53 43 469 |. 637
Navigation Aid — — 74 C= St 74
Cargo Handling Equipments — - 31 166 1,30 1,588
Total 136 939 1828 768 | 2,306 | 4977

4-4-2 Maintenance Costs
Since the maintenance costs include various indefinite elements such as repair costs, a

simple average of the three conversion factors for consumption, capital goods, and unskilled
labor is employed here as the conversion factor for maintenance costs.
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Thus the cornversion factor for maintenance costs

=[(CFQC) + (CFCG) + (Comrelsaon factor for unskitled 1abor)] +3
=(0.914 +0.882 + 0.674) + 3
=(.823

Using this conversion factor, tlu maintenance costs in terms of the shadow price are listed
in Table XI-17.

Table XI-17 Maintenance Costs (Shadow Price)

(Unit: *000,000 pesos)

Year Cost
1987 13
1988 26
1989 . _ 58
1990 128
1991
!

4-4-3 Summary of the Shadow Prices

The shadow prices of the project expenses are summarized in Ta\_ble XI-18.

Table XI-18 Total Cost (Shadow Price) |
(Unit: "000,000 pesos)

Construction © Maintenance .

Year_ Costs Costs Total
1985 136 - 136
1986 : 939 - ' — ' 939
1987 . 828 13 841
1988 768 26 794
1989 2,306 58 2,364
1990 128 128
1991

l

1

]

1
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5. Economic Profitability.
5-1 Definition of the Internal Rate of Retura (IRR) .

As mentioned in Section 1-2, the economiic profitability of the project is evaluated in terms
of the internal rate of return. The internal rate of return is expressed as‘a discount ratio sdtisfying -

the following equation:

n-1 . : 7
Bi-G o .. T e e e (X1-3)

_2‘ (1 + IRR) : S
i=0 . . . =

where, n: Period of calculatmg IRR
Bi:. Total amount’ of benefits at i-th year
Ci: Total amount of costs at i-th year ~

The difference between the “with’ and *without™ cases is substituted into Bi and Ci.

5-2 Calculation and Assessment of the Internal Rate of "Refu;n

Table X1-19 shows the flow of costs and benefits calculated usmg shadow prices. The inter-
nal rate of return is calculated as IRR = 16.04%. The undeprecmted amount of facﬂltms whlch
remains in the final year of the project is assessed as a benefit i in that'year. =~ = -

‘There are various views concerning the critical percentage of IRR used- to guxde the }udge—
ment as to whether a project is feasible or not. The léading view is that the pmject is feasible
if the IRR exceeds the opportumty cost of capltal ' '

In port investment projects, IRRs usually range from 10% to 20% Tt is generally consldered
that a project with an IRR of more than around 10% is. economically feasible. Even if the eco-
nomic calculation only takes into account the three items- whlch are easily quantlﬁed the IRR
of the project is 16.04%. Therefore, the pmJect 1s cons1dered feamble
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Table XI-19 Cost/Benefit and IRR (Shadow Price)

IRR ()= 16.04 (Unit: 000,000 pesos)

Year Cost -Benefit iieng:: P. Cost P, Benefit’ P. Value
1985 136.00 0.00 ~136:00 136.00 0.00 ~136.00
1986 939.00 7 0.00 ~939.00 809.21 000  -809.21
1987 841.00 . 220.00 -621.00 624.57 16338 - -461.19
1988 79400~ .439.00 -355.00 508.16 280.96 ~227.20
- 1989 2,364.00 661.00  -1,703.00 1,303.84 36457 - -93927
1990 . 12800 843.00 715.00 60.84 400.68 1339.84
1991, 12800 - 895.00 767.00 52.43 366.60 314,17
1992 12800 '895.00 767.00 45.18 . 31592 270.74
1993 12800 89500 767.00 3894 27226 233.32
1994 © 128,00 - 895.00 76700 33.56 234.62 201.06
1995 128.00 895.00 767.00 28.92 20219 17327
1996 128.00° 895.00° 767.00 ©24.92 174.24 149,32
1997 128.00 80500 . .767.00 ©2148 150,16 128.68
1998 . 128,00 895.00 767.00 18.51 129.40 110.89
1992 128.00 895.00 767.00 15.95 11152 95.57
-+ 2000 12800 - 895.00 767.00 13.74 96.10 8236
2000 12800 895.00 767.00 1184 82.82 70.98
2002 128.00 £ 895.00 767.00 10.21 7137 61.16
2003 128.00 - 895.00 767.00 8.80 61.51 52.71
2004 128.00 895.00 767.00 7.58. 53.00 45.42
2005 128.00 895.00 767.00 6.53 - 45.68 39.15
2006 128.00 895.00 - 767.00 5.63 39.36 3373
+2007 128.00 895.00. . 767.00 4.85 33.92 29.07
2008 - . 128.00 895.00 767.00 4.18 29.23 25.05
2009 - 128.00 895.00 767.00 3.60 25.19 21,59
20010 128.00 895.00  767.00 3.11 21.71 18.60
2011 .128.00 895.00 767.00 2.68 1871 16.03
2012 128.00 895.00 767.00 2.31 16.12 13.81
2013 128.00 895.00 767.00 1.99 13.90 1191
2014 - 12800  2,699.00 2,571.00 171 36.11 34.40
Total 827400 02544700  17,173.00 3,811.17 3,811.23 006

Note: P represents the present value,
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6. Sensitivity Analysis
6-1 Identification of Cases

Since every project dpplalsai makes use of forecastmg, various uncertam facto;s enter- the )
projection, Therefore, sensitivity tests are made to see if the prOJec,t is jusnﬁable when somé of .

these factors are varied.
In this study, one test is made dssummg that the growth rate of the GDP after 1986 is -

only 4.7%, rather than the 6% assumed in the orlgmal analysm

6-2 Result of the Sensitivity Anal'_ysis_

The result of the sensitivity ana]ys;s is presented in Table }\1—20 In this altematlve case,
assuming a GDP growth of 4.7% per year after 1986 the IRR 1q 1i. 03% In the orlgmdl c,ase
assuming a 0.0% growth rate, the IRR s 16 04%. In both cases the IRR ciear]y exceeds 10%

When we consider this IRR as well as the various mtanglble beneﬁ_ts_ {Section 2- 5)__wh1ch
cannot be quantified, we conclude that the - Short-term Development Pi‘oje'ct for the port of
Manzanillo is unquestionably feasible from an economic viewp'oin:t. o
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o Taﬁle X1-20 Cost/ B"eﬁe_fit and iRR'('Shadoiw_Pr.ice) — Alternative Case

T1RR @)= 11.03

_ (Un.it: ’OGG,OOO pesos)

Year Cost Benefit Iie;éf:: _ P. Cost P. Benefit P. Value |
1985 136.00 0.00 ~136.00 136.00 0.00 ~136.00
1986 939,00 000 . -939.00 845.72 0.00 -845.72
1987. 841.00 123.00 ©  -718.00 682.21 9978 -582.43
1988 79400 246000 -548.00. 580.11 179.73 400,38
1989 236400 . 37000~ -1994.00 1,555.60 - 24347 -1312.13
1990 128.00 - 451.00 32300 © 7586 - 26729 191.43
1991 - 12800 614.00 48600 6833. 32775 259.42
1992 12800 - 750.00 62200 61.54 360.58 299.04
1993 12800 75000 - . 62200, 5543 32476 - 26933
1994 12800 75000 62200 4992 292,50 - 242.58
1995 - 128.00 75000 - 622.00 4496 263.44 218.48
1996 128.00 75000+ 622.00 - 4049 23727 196.78
1997 - 12800 75000 622.00 3647 213.70 177.23
1998 - 12800 . 750.00 62200 3285 192.48 159.63
1999 128000 475000 . 622.00 2959 173.36 14377
2000 ¢ 12800 | 750.00° 622.00 26.65 . 156.13 129.48
2001 128.00° 75000 - 62200 2400 - . 140.62 116.62
2002 12800 - 75000 - T 622.00 21.62 - 126.66 - 105.04
2003 12800 75000 622.00 19.47 114.07 94.60
200412800 75000 - 622000 - 17.53 10274 8521
2005 12800 750.00 - 62200 1579 92.54 76.75
2006" 128.00 750.00 - 622.00 14.22 83.34 69.12
2007 12800 750,00 622.00 12.81 75.07 62.26
2008 . 12800 750.00 62200 11.54 67.61 56.07
2009 12800 . 750,00 62200 1039 60.89 50.50
2010 12800 75000 62200 9.36 54.84 45.48
2011 . 12800 75000 62200 843 4940 4097
2012 12800 . 75000 62200 759 4449 3690
2013 12800 750,00 622.00 6.84 - 40.07 3323
2014 128000 2,554.00 242600 6.16 122.90 116.74
- Total " 827400 - - 20,85800  12,584.00 450748 450748 0.00

Note: " P represents ihe frresenfvalue.
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CHAPTER XH  FINANCIAL ANALYSIS

i, Purpose and Mcthoddiogy of Fi_nﬁhcial Ai{alysis_
1-1- Purpose - -

In the eumonm analysxs of the precedmg chapter the economzc effectiveness of the invest-
ment is studied from the. pomt of view of the natlonal economy. The purpose of the financial
analysis of this chapter 1s®t0 dscertam the lmpaot of the present project on the financial condi-
tion of the port. management body, and@to examing the proﬁbihty of the project itself, to
detetmme whether the prq]eut is'sound from a fm"mc:lal viewpoint.

In ‘other words, based on the premise that financial control is carr:ed out by busmess ac-
counting under A self-suppm tmg accountmg system, th:s chapter examines the effects of the
prolect e, the balance of revenues and c\pendltures to ascertain the financing situation, and
presents the problems found and the measures to be taken. '

Needless to say, the ascertamment of financial soundness is poss:ble only through con-
sidering the entlre state of financial affaxrs Therefore the analysis covers all the financial opera-

t1ons
1-2 Methodology

' The investment effects of this préjéc’t are analyzed by the following fwo methods:

(@ . Analysis by financial statements
The fmanclal viability of the prOJect is appraised based on the projected financial
statements (income statement, statement of source and application of funds and
balance sheet) to analysé revenues .and expenditures, fund raising conditions and
financial stétus

) Analyms by dxscount cash {low
The prof;tﬂblhty of the project itself is analy7ed seeking the Financial Rate of Return
(FRR) using the Discount Cash Flow Method.
The FRR is 4 discount rate which makes the net present value of the cash flow
(re\?enue minus cost) equal to zero.

1-3 Assumpt_ions for Financial .An_alysis

~The followmg pomts are assumed for the analysis:

(0 Only the commercial port functzons in the inner port are analyzed. The revenues and
expend:tures connected with the passenger termmal however, are calculated separate-

@ The-.cbéts of t_h_e constrﬁ_ctio_n of 'infrastrilctures which are closely related to this
p’f(’)jcct such as 1‘a_i'lways,'r03cis, industrial water works, water drainage, and power
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supply are excluded. However, the c'osts' within the port ’fifeh are included |

A port management body is assumed to conuol the entire commerc:al port of the
port of Manzanillo including “Servicios Portuauos de Manzamllo S. A. de C.V. ”, and
this management body is the ob}cct of the ;maiysm The fmancml status of “Serv1c1os
Portuatios de Manzanillo, S.A. de C.V.” is analyzed separatoly

The accounting is carried out’ accondmg to-the business accourntmﬂr system

The financial analysis covers the pcnod flom 198510 2014.

The funds necessaty to execute thlS pro;cct are to be raised as follows: -

s Domestic currency portion: Government funds (Government submdy)

Foreign currency portion: Loans from a foreign country under the fo]lowmg !o;m .
conditions: Interest rate of 4. 75% per. dmmn and repayment terms of 25 years (w;th a
7 year grace pericd) ' . o

The revenue is calculated based on the current port tanff rate authonzcd by the'
Mexican government and the stevedoring tariff rate of Manzam]lo Port. T
The fixed assets consist of the assets related to the ex1st1ng facilities and the add1txonal-
investment. Depreciation is calculated tising the stra;ght line method assuming 1o
residual value. The deprec;atxon period is in accordance w1th the standards of the
Mexican government
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2. "Revenues

21 Revenue from Post Tariffs -

As indicated in the above asSumptibns, the revenue is calenlated. using the Mexican govern-
ment’s set tariff rates and the tariff rates set by “Servicios Portuarios de Manzanillo, S.A. de
C.V.”, not special port tariff rates for the port of Manzanillo determined by the costs arising

from this project. The types of dues and charges are explained below.

O’ Ship charges

@

@

Port dues 7
The unit charge per DWT is establlshed on the basis of the tariff, and is multiplied by

the per year DWT of entering VGSbClS, classified by type for each vear.

Charge for us¢ of quaywall
The cumulative total is computed by nm]tlplymg the berthing days by the occupled
length oi_' quaywall for each year, estimating the number of vessels classified by type

and size.

Towage
The unit charge per vessel is established on the basis of the tariff, and is multiplied by
the number of vessels entering each year. -

Water supply
The unit charge per vessel is estimated on the basis of the tariff from past business

records, and is multiplied by the number of vessels entering each year.

O Cargo and facilities charges
(D Charge for use of wharf

The unit charge per ton of cargo is established on the bams of the tariff, and is multi-
piled by the volume of cargo passing through the facilities each year.

2-2 Revenue from Stevedoring Charges and Storage Fees

The charges and fees are explained below.
@ Cargo handling charge

The unit charge per ton of cargo is established on the basis of the tariff, estimating

‘the type of cargo and the handling time, and is multiplied by the volume of cargo to

be handled on each route for each year.

“This equals the - total tarlff collected per year, and would usually be considered as

gross income. However due to the ex15t1ng contract relations between the port and
the longshoremen’s union, in this analysis | wg first subtract the payment to the union.
Thus the total tariff collectéd per year minus the payment to the union is considered
as the net mcome to the port management body.

Charge for use of storage facilities

‘The unit charge per ton of cargo for use of the storage facilities is established on the
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basis of the tariff, and is multified by the estlmated cargo_staying days and by the_
volume of cargo using the siorage facilitics for e‘tCh year

@ Others o o S
Oﬂl_er revenues are estimated from past business,reéords,- and incrlude !;ental'income _
from land and faciiities. ' ' " '

The current tariff Iates the number of calling vcssel‘a, and the voiume of cmgo p’issmg
thiough the port including the volume of cargo using the storage facxht;es are shown in T‘ible
X11-1, X11-2 and XI1-3 respectively. :
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Table X1I-1 Tariff Rate
ST s Tariff
Ttem Applic . ;
tem N 7 _ppllcatlo_n | * (pesos) Note
1. Port Dues : 4 Tariffx Tonnage (GIT)of 2400 Foreign Trade
o ~ ship S 12.00 Domestic Trade
" 2. Charge for Use | Tariffx Hours x Occupied 460
‘of QUaywal_l_ tength of quaywall by ship
3. Charge for Use Tauiff x Cargo ton 15.00 Foreign Trade — Export
of W.i}ar_f . : 3000 " — Import
' _ _ 15.00 Domestic Trade
4.7 Ci.m'rge. for Use Tariff x Day » Cargo ion 6.6.00 - Warehouse 15 ~ 29 days
. of Storage 135.00 W 30~d4 o«
Facﬂilles 210.00 M 45 ~ "
33.00 Open storage 15~29 o«
67.50 " T30 ~44 o
~ 105.00 Com 45 ~ "
5. Concession Fariffxm? 7,500.00 8.00 ~ 250.00 sn?
Charge Tariff x Land value 5% 200.00 ~ 1,000.00 m?
6. Towage Tariff per s_hip (over 3,000 GIT)
o ' 50,000.00 Arrive and leave
25,000.00 Turning etc.
(under 3,000 G/T)
35,000.00 Arrive and leave
17,500.00 Turning ete.
_ 6,250.00 Qvertime by 15 mipuies
7. Water Supply Tatiff x m* 162.00 National
- : 202.50 Foreign
8. Cargo Handling © Tariff x Cargo ton 1.001 ~ 2,000 kg
Charge Class 1 112 13 4 IS 116
fa. . 199.84 3_68.59 319.17 279.19 279.19 282.73
2a. 181.05 331.51 270.38 23046 23046 245.71
3a. 156.38 294 .49 221.05 187.54 . 187.54 208.67
4a, 13523 263.94 20280 15051 150.51 172.21
Sa. 11642 23340 165.79 120.53 © 120.53 135.23
6a. 9231 199.84 122.86 _ 9231 92.31 98.20
Note: EI From ship to quay, or vicé versa

From quay to truck or railway wagon, or vice versa

-3 From quay to cargo sorting area or transit shed, or vice versa

14

of vice versa -
H-5 T'r'_ai_lsf:er in the same warehouse or within the port area

H-6

port area

From cargo sorting area to warehouse, truck or railway wagon,

From ratway wagon to particular warehouse contiguous 10 the
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Table XII-2  Number of Ships

Foreign Trade S A
. = - - Domestic™ - S
Year General Container | Agricultural Mineral = Trade ;. Total,
Cargo - Bulk Bulk - ' _ e
1985 230 0 31 8 -3l - 300
1986 252 10 33 i 30 -.-336
1987 275 20 35 14. 29 373
1988 297 30 37 16 28 408
1989 320 40 39 19 27 445
1990 342 50 4] 22 26 481
1991 345 57 40 24 27 493
1992 348 63 40 25 27 503
1993 350 70 39 27 28 ‘514
1994 353 76 38 29 29 525
1995 356 8!2 37 311 _ '310 STG
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Table X1I-3 - The Volume of Cargo Passing through Manzanillo Port

1990 {Uuii: ‘000 t)
o _ '[‘ota!_r Direct Cargo Indirect Cargo,
Package Type - Caigo- B i S - R §
T T 1 aiw tore ‘Storage : .
o . .Vo.lume . Rail . Truck : Sub-total Yard Pacilities §ub-tofal Rail Truck
Foreign Tfad_e .
General Cargo | . 727 78 85 163 356 208 564 142 422
excluding Serap - ' : :
ron 7 ’ )
: Sc:ap_lron_ 60 .6 - 5 54 - 54 54 -
' (General Cs EE
- (General Cargo asn | . @ @) | asy | @io | o | e | 0 | @2
-Total) .
Containes Cargo {190 - 57 s7 133" — 133 - 133
Grain 813 41 772 813 | - SO - -
- Mineral Bulk 334 60 94 154 180 180 73 107
Domestic Trade -
Geueral Cargo 31 7 8 15 14 8 22 | 4 18
“Mineral Bulk 143 43 64 107 - 36 16 14 22 .
‘Grand Total 2,304 235 1,080 1,315 557 432 989 287 702
2000 (Unit: *000 1)
o Toial * Direct Carge. Indirect Cargo
Package type . Cargo N
Volume ‘Rail Truck | Sub-toral Store Storage | o\ p-total Rai! Truck
: _ b Yard Facilities
Forcign Trade . .
. General Cargo 798 137 139 276 94 428 522 104 418
excloding Scrap -
fron -
Scrap Iron - 128 i3 - 13 115 — i15 115 —-
(Genesal Cargo 92 | s | @ (289) | (209 @8 | ®n | 19 (418)
Total) . o
Céntainer Cargo 516 - 155 155 361 - 361 - 361
" 'Grain 105 355 355 - 350 350 280 iy
- Minera Bulk. 603 110 110 220 - 383 383 153 230
Domestic Trade
General Caigo 39 - 16 16 23 - 23 - 23
Mineral Bulk 293 - 216 216 - 77 77 — 77
" Grand Total 3,082 260 991 1,251 593 1,238 1,831 652 1,179
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3. Expenditures

3-1 Personnel and Others

This item includes the personnel cost. and geneml 1dmm1sttat10n costs for “Se;v;cms
‘Po1tuauos de Manzanillo, S.A. de C.V.” and for the local office. of the related govemmcntal_

agency.
Expenses associated with per sonnel are caloulated on the basis of thc mxmbex of cmpioyees :

needed. The number of personnel in the future is estimated as the same as at ptescnt cons:dermg_ '

an advance of working efficiency by mechanization. _
As a per capita annual personnel cost, the average annual per cap;h personnel cost of the

industrial port of Lizaro C4rdenas is used, adjusted for: mfldtlon .
The general administration cost is 20% of the personnel cost. This percentage is estlmated -

based on experience in Japan.
3-2  Maintenance and Repair Costs

The maintenance and repair costs of the facilities 'ar'e_ estimated as a certain proportion
(29 for structures, S% for machines) of the construction or purchase cost of each faciiity.

3-3 Depreciation Expense

The depreciation expense of existing flxed assets is ca]uulated based on the details of the‘_ '
financial data for each asset. The additional facilities prowded by the praject: are regarded as
additional fixed assets. The service life and depreuahon rate of each facility are listed in Table
XII-4. These are set according to the guidelines of the Mexican government. Based on the de--
preciation rate, the annual depreciation expense is computed by the straight line method. The ._
fixed assets schedule is indicated in Appéndix Table M-8. ' ' : '

3-4 Interest on Long-term Loans

This is calculated in Table XII-5 on the assumption that the foreign currency portion of the -

project cost is provided by the previously mentioned foreign loans.
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" Table XIi-4 ..Life Cycle and Depreciation Rate of Main Facilities

Life Cycle

Fiu.:i.h;.ty Depréciation Rate
: : {years) (per year)
" Breakwater 50 002
~ Channel 50 0.02
Quaywall 40 0.025
Seawall 50 0.02
Road 25 0.04
Railway 40 0.025
Shed = 25 - 0.04
Warchouse 25 0.04
Storage Yard 25 0.04
'Gzin'_t.r.y'_r(l'rane' _ 10 0.1
Cérgo_}iér_;dting Equipment 5 02
Vehicleé_ : 5 0.2
Tugboat - 15 0.067
Water. Supply 30 0.033
Drainage 30 0.033
Flestricities 10 0.1
Mavigation Aids . 10 0.1
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Table X1I-5 Schedule of Loﬁg—tei-m Loans - -

(Unit: 000,000 pesos)

Project Cost

... Loan

7 | Loan Interest

Year N ' : Repayment Balance at Paid on the

GovFeJEgzsent Loii.;?m ~ Total : Alx)nzunt End of Year | “Loans '
1985 977 7 984 7
1986 1,130 205 1,335 22 0
1987 936 193 1,129 405 -5
1988 768 248 1,016 653 10
1989 990 1,638 2,628 2,201 16
1990 2200 54
1991 2,291 54
1992 2,291 54
1993 0 2,291 55
1994 8 2,283 58
1995 15 2,268 62
1996 24 2,244 66
1997 83 2,161 95
1998 87 2,074 95
1999 91 1,983 96
2000 96 . 1,887 96 - .
2001 10] 1,786 96
2002 105 1,681 96
2003 110 1,571 96
2004 116 1,455 96
2005 121 1,334 96
2006 127 - 1,207 96
2007 133 1074 96
2008 140 934 96
2009 146 788 96
2010 153 635 96
2011 165 470 101
2012 155 315 92
2013 148 167 85
2014 167 0 107
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4. Financial Situation
4-1 Evaluation by Finanxcial Statements

Fmanc;al statements from 1985 to 2014 are prepared according to the above estimate
' of revenues and expendltures Table M-9 is ‘the income statement, Table M-10 is the statement
~ of source and application of funds, and Table M-11 is the balance sheet. These tables are attached
in Append:x . .

The income. statement shows that the- operatmg revenue is sufficient to cover operating
upendttures The balance of revenues and expenditures and the earmng position are extremely
ta»mable 111 that a relanvely large amount can be set aside each year as internal reserves. The
' statement of source and apphcauon of funds shows the cash flow after the execution of the
project, in order to:_asc_extam the long-term debt or the repayment schedule of the loans.

The pi'bje_cted _firia_ncizﬂ condition of the project is ascertained using various financial ratios.

4-1-1 Financial Ratios Used for Analysis

. The following five financial ratios are to be uséd for analysis. Thes'e rafios are adopted for
analy31s con51dermg those financial I’dtIOS which are mostly widely used for the financial analysis
of feamb]hty studies in port. progects by the World Bank and the Asian Development Bank.

' _ @ Working Ratto ... .. to ascertain the income position

QOperating expenses — Depreciation expense
' Operating revenue

x 100

@ Opéiatihg Rati'o ... to ascertain the income position

Tota]_ _op_erati_ng expenses

- . % 100
Total operating revenues '

_ @ Return on Net Fi_xed Assets . . . . to ascertain the earning capacity

Profit after depreciation

T x 100
Net fixed assets at the_ end of the year

@ I.'n_ter'est Earned Ratio . . . . to ascertain interest payment capacity

‘ _Profi_t aftetf depreciation x 1.0(')

Interest on long-term loans
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®

Debt Service Coverage . . . . to ascertain loan repayment capacity

Operating profit + Depreciation expense
Repayment and interest on long-term loans

100

4-1-2 Evaluation of Financial Ratios

For the financial ratios, average figures taken fiom financial statements are shown in Table

XI1I-6.
(1) Working Ratio
‘The working ratio is very good con1p'1red with those of the ports in Europe, North
America, and Austraha. o
(2) Operating Ratio
Like the working ratio, the operatmg ratio has a very favorable value: -
@ Return on Net Fixed Assets
This also is very good when compared with the ports in European and North Ameri-
can countries. Considering the fact that the net fixed assets from the new investment
account for an overwhelming proportion of the total net fixed assets, it is noteworthy
that the earning capacity taken as a whole is as high as this,
(@) Interest Earned Ratio
The high value of this ratio shows the high capabxhty of this pmt to pay the mterest
charges. '
Table XI1-6 Financial Ratios
(Unit: %)
Year Working Ratio Opera‘ting Re‘turn on Net | Interest Earneq Debt Service
Ratio Fixed Assets |- Ratio Coverage
1985 69.6 957 0.75
1986 64.4 88.3 2.1
1987 60.0 80.6 3.2 4,650 9,580
1988 56.7 76.6 38 . 3,221 - 5,963
1989 573 769 3.1 2,149 3,973
1990 53.0 74.5 35 .33 1,351
1991 514 92.0 092 236 1,436
1992 50.0 89.4 1.5 ' 323 1,521
1993 48.6 86.3 23 427 1,602
1994 473 835 . 32 | a0 11416
1995 46.1 80.7 42 562 1,256
1996 46.1 68.9 7.6 845 1,074
1997 46.1 689 | - 16 . sgs | . 543
1998 46.1 6.9 82 ses 531
1999 46.1 68.4 8.9 593 ' 517
2000 46.1 68.4 9.6 - 593 504
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(& - Debt Service Covarage o .
The high value of this ratio shows that there will be no problem in repaying the ioans.
One of the prmmple reasonts is the high revenue of the project.

42 Evaluation by Discount Cash Flow (DCF)

In evaluating the financial profita_bility of the project, the financial rate of return (FRR)
using the ‘discount cash How (DCF) method is determined using the same formula presented
in Chapter XL, Section 5-1, convertmg IRR to FRR. It usss the earning increase after the com-
pletlon of the plO]eCt ‘as the Beneflt and the pro;ect construction cost and cost of purchasing
the cargo handlmg eqmpment as the Cost. The prof:t before depreciation and before interest
payment for each year is the operatmg profit, i.e. , the benefit..

The total ERR of the project is 7. 21 % as shown in Table XII—’? The desmable level of FRR
varies, dependmg on time and place, and the expectations of the lender and borrower. For
_ borrowers, the interest rate paid on raised funds is the lower limit. . . .

In this project; 36.3% of the overall construction cost (i.e. the foreign portion} is assumed
to be raised by loans with a 4._75% interest rate. Thus, the FRR is required to exceed 1.72%,
which is the weighted average interest rate for all the project funds. Judging from this point
of Vi.ew; this project can be regarded as feasible, since the FRR of the project is 7.21%, well
aboIVe the ﬁveighted average interest rate. ' ' :

Hoxvevex, if the re [investment for new facilities will be constructed in this project takes
place without acceptance of any loans, this average interest rate will be raised up to 7.87%
(1.72% plus 6.15% of the average depreciation tate). ‘

4-3 Coiiél}lsion

As shown by the foregoing'financial ratios which are based on data from the three financial
statements, and by the FRR, there is no prablem in balancing revenues and expenditures or in
Taising funds. With the new mvestments the financial soundness of the port is easily secured

and financial viability clearly demonstrated.
4-4 Financial Situation of Servicios Portuarios de Manzanillo, $.A. de C.V.

The financial sﬁuatton of the entire commercial port of the port of Manzanillo is analyzed
above. Here, the financial situation of “Servicios Portuarios de Manzanillo, S. A.de CV.” is
calculated separateiy The calculation method is the same as the method employed for determmg
the financial ‘situation of the.port as a whole. The financial statements (income statement and '
statement of source and application of funds) of “Servicios Portuarios de Manzanillo, S.A. de
C.V.” are presented in Appendix Tables M-12 and M-13.

From fhé above resulis, the operating revenue is sufficient to cover the operating cxpendi-
ture, and it is possible to depreciate after paying the interest on the loan. '
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Table XTI-7 Cost/Benefit and FRR

FRR (%) = 7.2}

_(Gnit: 000 pesos)

Year Cost Benefit Eeng:: P.Cost P. Benefit P. Value

1985 194,875.00 0.00  -194,875.00 . 194,875.00 000 -194,875. 00'._'..-; -
1986 1,335,100.00 000 ~1335,10000 1,245370.00 10.00. -1,245,370.00
1987 1,128,800.00 95,638.00 -1,033,160.00 . 982,166.00 83,214.060 ~§98,952.00

1988 101613000  187,506.00  -828,53200  824,713.00 - 1527,?5-7_..00‘-_—672 456.00
1980 262831000  229,913.00 ~2,398,400.00 1989 830.00  174,061.00 -1,815,769.00

1990 000 34902400  349,024.00 000 24647900  246479.00
1991 0.00  395368.00  395,368.00 0.00 260441.00 " 260,441.00
1992 0.00 451,598.00 451,598.00 000 277489.00- 277,489.00
1993 0.00 487,940.00 487,940.00 000  279,669.00 279,669.00
1994 0.00 53433600  534,336.00 0.00 = 285,678.00 . - 285,678.00
1995 0.00 580,771.00 580,771.00 0.00  289,636.00  289,636.00
1996 000  580,771.00  580,771.00 - 000 270,170.00  270,170.00
1997 0.00  580,771.00  5$80,771.00 0.00  252,013.00°  252,013.00
1998 0.00 580,771.00 ~  580,771.00 0.00  235,075.00 235,075.00
1999 0.00 $80,771.00 580,771.00 0.00 © 21927600 219,276.00 -
2000 0.00 580,771.00  580,771.00 © 000 204,539.00 204,539.00
2001 0.00 580,771.00 580,771.00 000 19079200 - 190,792.00
2002 0.00 580,771.00 580,771.00 000 17797000 . 177,970.00 .
2003 0.00 580,771.00 580,771.00 0.00  166,009.00 166,009.00
2004 0.00 580,771.00 580,771.00 000  154,852.00 154,852.00°
2005 0.00 580,771.00 580,771.00 0.00 14444400 144,444.00
2006 0.00 580,771.00 580,771.00 000 13473600 - 134,736.00
2007 0.00 580,771.00 580,771.00 000 12568100 . 125,681.00
2008 0.00 580,771.00 580,771.00 0.00  117,23400 - 117,234.00°
2009 0.00 $80,771.00 580,771.00 000 109355007 10935500
2010 0.00 580,771.00 580,771.00 000  102,00600 = 102,006.00
2011 0.00 580,771.00 580,771.00 000  95,150.00 95,150.00
2012 0.00 580,771.00 580,771.00 0.00 8875510 - 88755.10
2013 0.00 580,771.00 580,771.00 000  82,790.10 '82,790.10
2014 0.00 238525000  2,385250.00 000 317, 170 00 317,170.00
Total 630321000 16,151,300.00  9,848,110.00 5,236,954.00 5,236, 941 00 ~13.00 .

Note: P represents the present value,
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4-5 Balance of Revenues and Expenditures of the Passenger Terminal
4-5-1  Calculating Conditions

: This; .séttioil"exa'inines the balance of revenues and expenditures of the passenger terminal
which ‘will be ‘c_:‘éhstméted in ‘the outer port. The existing shed located on the old pier named
“Muelle Fiscal” will be converted into the passenger terminal.

The necessary iz’nprovenﬁent work includes rehabilitation of the pier, provision of furniture
and fixtures, and installation of an air conditioner. The rehabilitation work will probably take
place after 1990.

4-5-2 Revenues

The reveﬁiaes of th_e_'_péssenger terminal are the total of the tariffs paid by passenger vessels.
Table X1II-8 shows the tariff rates related to the revenue of the passenger terminal.

. Table XI1-8 Tariff Rates for the Passenger Terminal

. Item 7 Application Tariff (pesos)

1. Port Dues . _ Tariff x Tonnége (GIT) 24.0

2 Charge for Use of Quaywall Tariff x Hours x Qccupied length 4.6

3 Towage : _ Tariff per ship : 10,000%(1)
4 Water Supply Tariff x m? 202.5

5 Concession Charge ' Tarfif x m? ' 7,500

& Charge for Use of ‘_Pa_ssénger Terminal *(2) 20% of charge for use of

. : quaywall

Note: *(1) This figure is the net income from towage work. The cost of towage is estimated as about 80% of
gross income. :
#*(2) This charge is estimated based on the tariff for the passenger terminal at the port of Acapulco.

4-5-3 Expénd_itures

The expenditures related to the passenger terminal are estimated as follows:
(D) Personnel and general administration cost
“Servicios Portuarios de Manzanillo, S.A. de C.V.”” will operate the passenger terminal.
‘The number of personnel required to run the terminal is estimated as 2 persons in-
- cluding a watchman. - :
The general administration cost is 20% of the personnel cost.

(@ Cost of water and ¢lectricity
" The .volume of water supply is estimated at 4,000 m3/year for the terminal and
200 m¥ per ship. The cost of water per m? is 90 pesos for the terminal and 130 pesos
for ships including the cost of pipe connection to the ships, based on the actual costs
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at Manzanillo.

The total consumption of eleciricity of the termmai is estimated ‘lt 704,000 KWH per

year. The actual cost is 7 pesos per KWH.

(3  Maintenance cost

The maintenance cost of the facilities is assumed as a certfun proportion (2% for buﬂd-
ing and fixed structures, 5% for machmes) of the construction or purchase cost of cach

facility.
@ Depreciation cxpense

The service life and depreciation rate of each facility are listed in Table Xil- 9

Table X1-9 Life Cycle and Depreciation Rate

Faciiit Life Cycle Deprccialioﬁ Rate
y (Years) (per Year)
Pier a0 0.025
Building 25 0.04
Air Conditioner and Other Fixtures 15 0.07

The investments for the passenger terminal are listed in Table XII-10.

Table XIi-10 Tnvestments for the Passenger Terminal

ttem Construction Cost’
Year (*000 pesos)
Existing Facilities :
Pier 1952 432,000
Shed 1952 281,460
New Investment T
Rehabilitation of Pier 40,000
Furniture and Fixtures 81,300
Air Conditioner 31,700

4.54.- Calcufation Result

The result of the calculation on the balance of the revenues and expenditures of the
passenger terminal is shown in Table X1}-11. The calculation is based on the nﬁmbcr of calling

vessels.

Judging from Table XII-11, revenues and expenditurc will be ba]anced whenthe number of

calling vessels reaches 93,

—446—




901vT | $28°'8I 199°ET or'g 617'e £00'T~ | ¥TT'L- | SEYTT- | LOYLI- | GRRTI- SUE0dUY 13N
0IF6S |OSI'6S | 06885 | 0£9°8S OLE'BS | 01185 | 0S8'LS | 06§'LS | OEELS | 0LOLS LI
pes'gz | D£SBT | 0ES8T . | 0€5°87 | 0S'8T | 0SS'BT | 0£S'RT | 0€S'BT | 0ES8T | 0€8'ST ssuadxg uonepndsg -
0ST'81 | OST'ST | OST'BL | 08T'S1 | 087'81 | OST'SI | 0ST'YY | ORTBL | 08T'81 | 08T'81 1500 DURUAUEN -
0068 | 0¥9°'8 08¢€'s VAR 098°L 009°L ObEL 080°L 0789 095'¢ ANy puR JNNBM -
‘ ‘ ‘ . - 0L ‘ . . o 3500 VOUENSIUNEPY
ooL'e | ooL's 0oL'E 00L'E 00L°€ 00L'€ 00LE 00L'E 00L'e 00L'c [eIaUDe PUT [PUUOSIS] -
saintpuadxy
0Ts'€s | PEO'BL | 1SSZL | 0049 | 68§19 | LOU'9S | 979§ | swi'st | €99'6€ | TI8I'%E 0L
pe . RUlwmIS],
Sey 0y €L€ TYE {1g 082 6+ 817 L]E §S1 xoBussseq 3o 357 103 IBEYY -
€LL9 | ELL'S £LL'D €L’y | ELL'9 | ELLS ELLD €LL'G €LL'D €LL'D aB1By) YOISSROUO) -
zes's | LET'S wL'y 9pEy 186 | 9ss'c 191°g 99L°C ILE'T 9L6T - Aiddng rerepm .
Q0¥'1 | 00€'T 00z'1 001°t 000°t 006 008 0L 009 00S sZemoy -
9LI'T | 0T0T 7981 60L°T P$6°T 86E'T €PT'E §80'1 zg6 LLL IEmAeng jo asp) 10y ofiwy)
00Z°L9 | 0OV'T9 | 009°LS | 008'TS | 0008y | 00T'cy | 00v'8€ | 009'SE | 008'8T | 000'4T sang Hod -
. . SonudAvy
ov1 g1 Al 011 001 06 08 0L 09 0s 570859, BULITED JO JOQUIAN

(sosad OO, 1Y)

sarmIpuadXy pue sINUIANY JO s0UT[eg

TI-TIX =Rl

~ 447~



5, Sensitivity Analysis

5-1 Identification of Cases

The sensitivity analysis is conducted assuming that the annual GDP growth rate after 1986

will be 4.7%.

5-2 Result

The financial statements {income statement and statement of source and applncatlon of
funds) and the FRR are shown in Appendix Table M—I4 and M 15, and Table XI] 12 calculated
on the assumption of a4.7% GDP growth rate. . : . :

From the above results, the operating 1evenue is sufflclent to cover the operatmg expendl- '
ture, and it is possible to show a net profit after deprematmn and aﬁer paying the mterest on the
loans. Since funds are still sufficient after beginning the repayment of the loan,’ 1t can be said
that the project is fmancmlly sound. In addmon the Financial Rate of Return (PRR) is 6. 48%, .
so it can be said that the project is viable from a fmancml pomt of view,
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' 'I_‘abie'XII'-IIZ' Cost/Benefit and FRR — Alternative Case

| FRR (%)= 648 | _
S (Unit: "000 pesos)
Benefit

Y ear - '_CD;i o _Bﬁ'_neﬁl:.' o Cost P, Cost P, Benefit P. Value

1985 194,875.00 - 000 - -194,875.00 194,875.00 000  -194,875.00
1986 133510000 - . - 000 -1,335,10000 1,253,880.00 0.00 -1,253,880.00
1987 1,128,80000.  77,907.00 * -1050,890.00 99564400 6871700 = -926,927.00

1988 1,016,13000° - 152,04000  -864,090.00 - 84174300  125947.00  -715,796.00
1989 2,628,31000  176,656.00  ~2451,650.00 2,044,800.00 - 137,437.00 -1907,363.00

1990 000 268,17300  268,173.00 000 19594400 195,944.00
1991 000 . 3i348300 31348300 . 000 21511700  215,117.00
1992 000 34466800  344,668.00 - 0.00  222,129.00  222,129.00
1993 0.00 38397800  383,978.00 000  232,41000 - 232,410.00
1994 000  419,181.00 - ‘419,181.00 0.00 23828300  238,283.00
1995 000 ¢ 45446400  454,461.00 000 24262400 = 242,624.00
1996 000  489,666.00 - 48966600 . 0.00 24551500  245,515.00
1997 1000 52497700 524.977.00 0.00 . 247,20800  247,208.00
1998 000 560,161.00  560,161.00 000 24773000  247,730.00
1999 . 000 60547200  605472.00 0.00  251,480.00 251,480.00
2000 000 . 60547200 60547200 000 236,182.00 236,182.00
2000 - 000 60547200 - 60547200 000 22181400 221,814.00
2002 000 60547200 60547200 000 20832100  208,321.00
2003 000 - 60547200 60547200 000 19564900  195,649.00
2004 - 000 60547200  605472.00 0.00  183,747.00 183,747.00
2005 000 60547200 60547200 000  172,569.00  172,569.00
2006 000 60547200  605472.00 000 16207200  162,072.00
2007 000 60547200  605472.00 000  152,213.00 152,213.00
2008 - 000 . 60547200 60547200 000 142,953.00 142,953.00
2000 . 000 605,472.00 605,472.00 0.00 134,257.00 134,257.00
2010 000. 60547200 60547200 000  126,090.00 126,090.00
2011 © 000 60547200 605,472.00 0.00  118,420.00 118,420.00
2012 000 60547200  605472.00 000  111,216.00 111,216.00
2013 _ 000 . 60547200 605,472.00 000  104,451.00 104,451.00
2014 000 240995000  2,409,950.00 0.00  390,454.00 390,454.00
Total  6,303,22000° 1565740000  9,354,170.00 $5,330,942.00 5330,949.00 7.00

Note: -P represents the present value. '
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APPENDIX

‘1. Detailed Soif Profile at the Port of Manzanillo

~Soil conditions of't'h:e: San P'ediild'and the Tapeixfles Lagoons in the inner port are discussed
i'.m thls sectmn Samples from 138 pomts of bormg have been’ collected to date. However the
. loefitions of 5 pomts cannot be confirmed and there are 7 points which can be classified into
-1nd1v1dual zones but their locatlons thhm these zones cannot be confirmed. The soil profiles of
sections @ to @ (See Flg M—l} are ehown in Fig. M-2 to M-13 respectively.

: '1-1. Soil Profilés- of Longit'udinal Sectimi_s

The soil profiles of the north south long1tudmal sectlons in the San Pednto Lagcon are
. shown in Fig. M- 2 to M-5, and that of the Tapeixtles Lagoon is shown in Fig. M-11.

As shown in F;g M-2, the 3011 profﬂe of . section @was obtained from borings made in

‘{983 The data show that ‘the’ ma)umum depth of wateris 14 m at point M 16 and the depth
~decreases to the north and south The water in sectmnO:s deeper than in other sections, proba-
~bly because it may have been dredged for the new wharves that are currently under construction.

The maxmlum depth of the soft o;gamc so:l or elay is 17matM 16 and decreases to the north

and sotith too. o '

The depth of the fme and stlff sand ldyer between M l6 and M 31 is from 11 m to 15 m,
but in the northern portion of Zone B between M 34 and M 40 this sand layer isn’t thick and
thereisa sl1ghtly stiff clay layer beneath it

On the other hand, in the southern porhon between M 4 and M 7, stiff sandy silt, sandy
clay and sandy soil with gravel layers lie directly beneath the soft layer. _

© As shown in Flg M-3 to M-S, qectnons@to@have sitnilar soil distribution patterns. These
dala were obtamed from borings. made in 1972 l'rom the ground surface down they consist of
soft orgamc so;l or clay of about 10 m in thickness, followed by a sand layer and then a complex

_layer of sandy, snlty and clayey smls The outstandmg feature in these sections is that the thick-
* ness of the sand layer whach is one of the most important layers as the bearing strafum for
foundatlons changee from 12'm at §7,58and S 9 to 1.6 m at S 45, and decreases to the north-
east. Furthermore the thlckness of the sand layer can not be obtained with the exception of
" borings'S S 7, 8,.9, 45 and 46 b_ecause the borings were shallow, stopping in the middle of this
- sand ]ayer about ?0 m deep.” :

" As shown in Fig. M-11,; the sml profﬂe of section @@ in the Tapeixtles Lagoon ‘has a similar
' pattem to that of the San- Pedrito Lagoon. From the ground surface down it conists of soft
organic scnl or clay of about 10 m in depth - :

' Unfortunately, the bormge were shallow stopping from 12 m to 17 m deep, and the depth
: of the bearmg stratum can 't be conﬁrmed c]early '



1-2  Soil Profi.les of Transverse Sections

The sail profiles of the cast-wcst transvmse snct;ons of the San ‘Pedrito: Lagoon are shown
in Fig. M-6 to M-10 and those in the Tapeixtles Lagoon are shown in Fig. M-12 and M—]3

As shown'in Fig. M-6 to M-9, the Idyel of soft organi¢ 3011 or clay is thicker in the e’lstu‘n
part of thesc transverse sections {within longxtudmal section @),_and in-the northeast area w1th ;
the exception Zone F, a slightly stiff sandy and complex layers underlie the fine and stiff sand
layer. e .
Furthermore, the fine and stiff sand layer appears to be t00 thm to -act as’ the bearitig
stratum for foundations in this area. A ' : o Ce '

As shown in Fig. M-12 and M-13, the transverse sections in the Tapeiktles L'tgodn have a
similar pattern. However, the borings were too shallow to confirm the depth of the bearing

stratum.
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2. Construction "a_nd Cost Estimate for the Master Plan
21, Constrillctib_n' Quﬁntities; _' |

g The_,-i;phs_trujcftion quantities of the fishery port".féc.iii.ties'aré listed in Table M-1.

= B Ta.f)igui"\.r'i"—-l‘_ __Cbnstm'étit:)_.ﬁ' Qﬁantity '(Fi.shery Port)

l*acnhty Lo Sl o

St = _ e - Unit Quantity . Remarks

s lem - 7 Sub tem - N RRRREAN N

1. Diedging - | (l) ;——7m Anchorage b omd 4750000 | s —
@ lamiAnchiorage . | m?® | 275000 | . -
2. Quiys . |-(1) ~7m Quay . m - 970 | 'RCPile, RC Sheet-pile |
C | (2) ~4m Quay o m 800 |- RCPile, RC Sheetpile

3. landand | (1) Whaiflot . |.m® | 80,000 | AsphaltPavement

..Rpa.d_, .(2)._3%. o o 1,500 g;;};;ﬁ}z’?z::;n(tl, SLég:;ttlsg Poles

| (3) Fishery Industrial Lot m? 240,000

22 .Cc_'mstrixcti'on Sche'_aui_e_ o

_ The constructlon schedules of the fxshery port and the outer port facilities are shown
' Vln Tables M- 2 dl‘ld M- 3.In these ‘table, the construction schedule of the fishery port facilities
s only dmded mto before and after !990 As for the construction scheduie of the outer port
: fac;l;tles, only the schedule from the startmg year is shown,

 Table _M'-'2 Cohs?tr.uc'ti'on Schedule (Fishery Port)

i : ;_"__Fz'iciii'tyf . R Unit Quéhtity n Construction Year
< Mem b Sub Item Co : 1985 ~ 1990 1991 ~ 2000
1. Dredgitig '-,“(l) ~Tm Anchorage ] 475,000 . b=
E I (@) 4m Anchorage o m® | 275,000
2. Quays =~ (1) -?m Quay Sm 970"
S N ' (2) ~4m Quay - .m 800 :
3. Landand . | (1) Whatf Lot ' I m? . 80,000 TTYSS) YT
~Road (2) Road o m 1,500 7705 m) I
: [ (3) Fishery Industrial Lot .| m? 240,000 : :



Table M-3 Construction Schedunle (Outer Port)

Facilities ' o Construction Year

Unit Quantity. - -
Ttem Sub [rem 1 _ 1 2 I 5.6
1. Terminal (1) Wharf Repair set 1 ) '

{2) Terminal set 1
2. Touristic (1) Seawall : m? 1,400
Factiity (2) Green Arez m? 7,500
(3) Parking Arca m? 1,920
{4} Launch Mooring m 1_5
{5) Slipway . m 30

2.3 Cost Estimate

The results of the cost estimations for the fishery port and the outer port facilities are

shown in Tables M-4 and M-5.

Table M-4 Construction Cost (Fishery Port)

Facility ~ Construction Cost (000 pesos)

Ttem Sub ltem onit Quamlﬁ}_’ Total que? BN _L:oc-al_
: Portion -{ Portion
1. Dredging | (1) -7m Anchorage m?® | 475,000 | 303000 | 100,000 | ' 203,000
8 (2) -4m Anchorage m® | 275,000°| 178000 | 60,000 | 118,000
2. Quays (1) -7m Quay | m 970 | 640,000 — ] 640,000
(2) -4m Quay m 800 | 440,000 ~ 1 440,000
3. Land and | (1) Wharf Lot m? | 80000 | 118000 [ - .- 118,000
Road (2) Road _ m | 1,500 | 103,000 30000 | . 73,000
(3) Fishery Industrial Lot | m? | 240,000 | 38,000 — | 38000
Total | 1,820000 | 190,000 | 1,630,000
Tax 139,500 - - 1 139,500
Grand Total 1,959,500 | 190,000 | 1,769,500
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Table M-5 Construction Cost (Outer Port)

Facilities = Construction Cost (*000 pesos)

_ .Hem L S_l.lt.) :IFem T o Q“a““‘y_ .' '1.‘o.tal ‘I;gif:g?x Pl:r]::i::n

I. Terminal | (1) Whaef Repair -~ | set i 40,000 6,000 34,000

- - | (@) Termina) b oset o 113000 | 53,000 60,000

2. Touristic -| (1) Seawall - m 1,140 | 291,000 - 291,000
Facility * ¥ (9) Green Area ' m? | 7,500 55000 | - 55,000
(3) Parking Area © m? 1,920 5,000 - 5,000 -

(4) Launch Mooring m 15 11,000 | . - 11,000

(5) Slipway m 30 15,000 — | 15000

Total o ' 530,000 59,000 471,000

Tax . N 46,000 - | 46000

* Grand Total . 576,000 59,000 517,000
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3. Construction and Cost Estimate for the Short-term Plan

3-1 Constraction Quantity

Construction guantity for the fishery port is shown in Table M-6.

Table M-6 Port Facilities and Construction Quantity (Fishery Port)

~ Light (70 set)

Facilitics Unit Quantity .I:{eamrks
Item Sub ltem
1. Dredging (1) Anchorage m® 475,000 R =
2. Quays (1) ~7m Quay m 840" | RC Pile, RC Sheet-pite
(2) -4m Quay m 80 RC Pile, RC Sheet-pile
3. Land and | (1) Wharf Lot m? 40,000 Asphalt Pavément, Lighting Pole (35~
Road (2) Road m 700 - Asphalt Pavement, Lighting Pole (35 set),

3.2 Cost Estimate

The result of the cost estimation for the fishery port facilities is-shown in Table M-7.

Table M-7 Coustruction Cost (Fishery Port)

Facility Construction Cﬁst {’000 pesos)
[tem Sub ltem Unit Quantity Total Forc'ign .. Loc‘ai )
- Portion . Portion
1. Dredging | (1) Anchorage m3 475,000 305,000 { 101,000 204,000
2. Quays (1) ~7m Quay m 840 554,000 - 554,000 -
[ (2) -4m Quay m 80 44,000 - 44000 |
3. Landand | (1) Wharf Lot m? 40,000 59,000 - 59,000
Road (2) Road m 700 19,000 - 6,000 13,000
Total 981,000 | 107,000 | 874,000
Tax ] 72,000 ] .~ 72,000
Grand Total 1,053,000 | 107,000 946,000 |
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4.  Financial Statements for Financial Analysis
4-1 . Financial Statements in the Original Case

| “The fired assets sélledule, the income -statément, the statement of source and application
‘of funds, and the balance sheet in the original case are indicated in Table M-8, M-9, M-10 and
M-11, - '

‘ 4-2 _ Finahciai Statements .of “Servicious Po_rtuaries de Manzanillo, S.A. de C.V.”

The income statement, and the statement of source and application of funds of “Servicious
‘Portuaries de Manzanillo, S.A. de C.V.” are presented in Table M-12 and M-13. '

4-3 F'inaﬁci-éi'-Statem'ents in the A!tefnat_ive" Case

The income statement, and the statement of source and application of funds in the alter-
Tative case are shown in Table M-14 and M-15.
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Table M-8 Fixed Assets Schedule
(Unit: ‘OO0,000_ pesos)

Item 1985 1986 1987 1988 1989 1990
Fixed Assets at Beginning of Year 4830 | 5562 | 6638 | 7519 | 8271 | 10616
.

Non Depreciable Assets (Land) 0 0 0 0 . 170 170

Depreciable Asscts 7,980 8,319 | 8,769 9,545 10,158 11,791

Depreciation 3.1 51 3,403 3,662 3,91{) 4,174 4457

Written down Value 4,830 4917 5,108 5,636 5.985 7,334

Construction in Process 0 645 1 ,530 1,883 _ 2,116 3,112
Investment 984 1,335 1,129 l,ﬁlﬁ . 2,628

Existing Facilities 789 ' .

New Facilities 195 1,335 | 1,129 . 1,016 2,628
Depreciation 252 259 248 264 283 . 336
Fixed Assets at End of Year 5,562 6,638 75 19 . 8,271 16,616 10,280

| Non Depreciable Assets (Land) 0 0 L0 170 | 170 187

Depreciable Assets §.319 8,769 9,545 10,158 11,791 14 886

Depreciation 3,403 3,662 39i0 4,174 4457 4793

Written down Value 4,917 5,108 5,636 5,985 7334 | 10,093

Construction in Process 645 1,530 1,883 2,116 | 3,112 0

Item 1991 1992 1993 1994 1995 1996
Fixed Assets at Begining of Year 10,280 9,627 8,975 8,334 7,701 7,081

Non Depreciable Assets (Land) 187 187 187 187 | 187 187

Depreciable Assets 14,886 14,886 i4,886 14,886 14,886 14,886

Depreciation 4,793 5,446 6,098 6,739 7,372 7,992

Written down Value 10,093 9,440 8,788 8,147 7,514 6,894

Construction in Process '

Investment

Existing Facilities

New Facilities _

Depreciation 653 652 641 633 620 | 408
Fixed Assets at End of Year 9,627 8,975 8,334 7,701 7,08.1 ' 6,673

Non Depreciable Assets (Land) 187 187 187 187 | 187 187

BDepreciable Assets 14,886 14,886 14,886 14,886 14,886 14,886

Depreciation 5,446 6,098 6,739 7,372 7,992 8,400

Written down Vaiue 9,440 8,788 8,147 7,514 6,894 6,486

Construction in Process
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1997

1998

Construction in Process

ftem 1999 2000 2001 2002
Fi;&ed Assels at Beginning of Year 6,673 6,265 5,857 5,457 5,057 4,770
.| Non Depreciable Assets (Land) 187 187 187 187 187 187
Depreciable Asscts 14,886 14,886 14,886 14,886 14,886 14,886
_Deprﬁcialion 3,400 3,308 9,216 9.616 10,016 10,303
Written down Value 6,486 6,078 5,670 5,270 4,870 4,583
Construction in Process
Investment
Exisl_ing Facilities
New Facilities
Depreciation 408 408 400 400 287 257
. Fixed Assefs at End of Year 6,265 5,857 5,457 5,057 4,770 4,513
Non Depreciable Assets (1.and) 187 187 187 187 187 187
Depreciable Assets 14,886 14,886 14,886 14,886 14,886 14,886
Depreciation 8,808 9,216 9616 | 10,016 | 10303 | 10,560
Written down Value 6,078 5,670 5,270 4,370 4,583 4326
Construction in Frocess :
Item 2003 2004 2005 2006 - 2007 2008
Fixed Assets at Beginning of Year 4513 4257 4,000 3,743 3,487 3,230
Non Depreciable Assets (Land) 187 187 187 187 187 187
Depreciable Assets 14,886 14 837 14 387 14 387 14,888 14,388
Depreciation 10,560 10,817 11,074 11,331 11,588 11,845
Written down Value 4,326 4,070 3,813 3,556 3,300 3,043
Construction in Process
Investment
Existing Facilities
New Facilities
Depreciation 257 257 257 257 257 229
Fixed Assets at End of Year 4,257 4000 3,743 3,487 3,230 3,001
Non Depreciable Assets (Land} 187 187 187 187 187 187
Depreciable Assets 14,887 14,887 14,887 | 14,887 14,888 14,888
Depreciation 10,817 | 11,074 | 11,331 | 11,588 | 11,845 | 12,074
Written down Value 4,070 3,813 3,556 3,300 3,043 2,814

469 —




Item 2009 1 2010 | 2011 | 2012 2013 2014 |-
Fixed Assets at Beginning of Year 3,001 2,773 2,_56_4 2374710 2';184 1L9%
Non Depreciable Asscts (Land) w7 | o187 | 187 L ey | aer|o1e7
Depreciable Assets 14,888 14,880 | 14,889 | 14,889 14,880 | 14,889
Depreciation 12,074 | 12,303 | 12,512 | 12,702 | 12,892 13,082
Written down Value 2,814 2,586 | 2,377 2,187 { 1,997 1,807
Construction in Process : ' : -
Investment
Existing Facilities
New Facilities o _
Depreciation 229 | :209 190 190 | 190 | ¢ 190
Fixed Assets at End of Year 3773 | 2564 | 2374 | 2184 | 1,994 | 1,804
Non Depreciable Assets (Land) 187_ 187 187 | 187 187 _j 187
Depreciable Assets 14889 | 14,889 | 14,889 | 14,889 | 14,889 | 14,889
Depreciation 12,303 | 12,512 | 12,702 | 12,892 | 13,082 1| 13272
Written down Value 2,586 2,377 2,187 | 1997 | 1,807 1,617
Construction in Process : S ’
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