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ABSTRACT

In this paper we report on an evaluation of the feasibility of a port improvement
mvestment at General Santos City in the Philippines. For an analysis of this project, which
1s an expansion of an existing facility, the financial and economic analyses are conducted of
the port, with and without the project. To identify the variables that would have an
important impact on the project's net present value and to assess the nature of the variability
of the returns from this investment, sensitivity and risk analyses are carried out. From these
analyses we find that the proposed expansion plan of the port is neither financially nor
economically justified. The mean and median of both financial and economic incremental
net present values (NPVs) are significantly negative, showing that the financial and
economic NPVs with the project are much lower than those without the project. This
project turns out to be one that is sensitive to the time at which the project is started. The
country will benefit if the project is postponed, but it should be postponed for a decade.
Even with the expected poor financial and economic performance, the project does have
major beneficiaries. The shippers of goods and livestock, and the shipowners will receive
substantial benefits from the project. They will be strong and vocal proponents of this
project because, while they receive most of the benefits of the project, they pay only a small
share of the cost. Although this project is to be financed through a foreign assistance
program, the funds should instead be used to finance other projects that are economically -
more productive. This study clearly demonstrates the gains that could be made if
international assistance were spent on economically sound projects rather than subsidizing
low return investments that benefit a select few.
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L INTRODUCTION

Inter-island shipping is & major industry in the Philippines because of the archipelagic
nature of the country. There are 7,000 islands which form three main groups: Luzon in the

north; Visayas in the center; and Mindanao in the south (Figure 1).

Makar Port, located in General Santos City at the northern side of Sarangani Bay in
Mindanao, lies along the main north-south trading axis which skirts Mindanao on its
western shore. Sarangam Bay is a well protected deep bay. The virtual absence of typhoons
1n the area makes it an excellent location for a port. This has enticed private firms to build
three privaie wharfs within 20 kilometers of Makar. There are three other major public poris
in Mindanao: Davao, Cagayan de Oro, and Polloc. These ports and Makar provide the

major access to inter-island and foreign trade.'

The port is strategically located in an agriculturally productive area of the Philippines.
With its hinterland extending to 80-90 km. inland, it coincides with the province of South
Cotabato which is responsible for the production of 23% of the Philippines' corn, 40% of its
pineapples, and 8% of its coconuts. The major outbound cargos through the port are: corn,
fruits and vegetables, copra, live animals, and palay and rice. On the other hand, the main

inbound cargos are: general cargo, bottled cargo, fertilizers, and sugar and wheat.

Even though the port is presently not congested, it has the following limitations to
efficient and effective shipping:

"Louis Berger International, Inc., "Makar Wharf, General Santos Feasibility Study Final
Report” Manila, Philippines, September 30, 1993, p. 6-39.
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it has a docking length of only 561 meters, insufficient to accommodate large
vessels. Only 7 vessels of small average length can be accommodated in the port
the deck has a designed live loading of only 200-300 Ibs. per square foot at a time,
a support capacity insufficient for heavy equipment

the mean low water depth can only accommodate ships of 7.5 meter draft or less,
inhibiting the port's long term ability to service ships particularly those engaged
in foreign trade

there 1s no emergency generator. The port depends entirely on the Mindanao
power grid, and there are two to fifteen electricity outages every month

there is lack of navigational aids which does not permit the entrance of ships into
Sarangani bay for berthing at night, and

there is limited container handling facilities at the port®

As a result of these limitations, a number of improvements must be made if the port is to

continue to handle cargo efficiently as throughput increases in the coming years.

II.

A.

PROJECT DESCRIPTION

Project Objectives and Scope

The Makar Port Improvement Project was identified as part of a general infrastructure

development project consisting of roads, airports, telecommunications and seaport designed

to accelerate the economic development of the General Santos City area. In addition, a

major fishing port and a corn storage facility are currently being planned. These projects

were proposed for funding under the Philippine Assistance Program (PAP).

The PAP grew out of the interest of a bipartisan group of U.S. legislators that established

an aid fund of $200 million to promote economic development in support of the restored

democracy in the Philippines. It seeks to promote equitable and sustainable economic

growth in the Philippines. The principal goal is to alleviate poverty in the countryside

?Louis Berger International, Inc., p. Xv.




through production oriented activities outside the National Capital Region. To be included
in the PAP, projects should be located in one of the 16 economic development zones, one of

which is General Santos City and its hinterland.?

The objectives of the project are to increase the capacity and improve the efficiency of
cargo handling facilities at the port to accommodate future flows. The project will involve
an extension of the existing wharf by 150 meters of quay, with a 15 meter mean low water
depth capable of accommodating much larger vessels. Organizational measures and repairs
to the existing facilities will be undertaken with the project. It will also involve the
construction of a container storage yard, a livestock terminal, an operations office, and an
equipment maintenance building.  The project will also include installation of

communication facilities, navigational aids, and container handling facilities.

B. Project Cost and Financing

The project will cost approximately 635 million pesos® based on the cost estimates
provided by the engineering consultant. Seventy five percent of the total project cost will be
provided as a grant by the US Agency for International Development (USAID) and the
other 25% will be provided from counterpart contribution by the Philippine government. A

summary of the project costs is shown in the Table 1.

*Louis Berger International, Inc., p.2-17.

*Peso is the Philippine currency and in Year 1 of the analysis is equal to .037 US dollar.




Table 1
Project Costs and Financing

: ('000 Pesos)

PROJECT COST

PhaseI

A. General Repairs 13,806

B. Non-construction Measures 2,572

C. Container Yard I 36,464

D. Navigational Aids 484
Subtotal - Phase I 53,327

Phase 1T

A. Wharf Extension/Container Yard IT 514,562

B. : Livestock Terminal 67,004
Subtotal - Phase I 581,566
Total Cost 634,893

FINANCING

A. USAID Grant 476,170

B. Philippine Government 158,723
Total Financing 634,893

Source of basic data: Louis Berger International, Inc., pp.11-5-11-39.




C. Project Life

For purposes of this study, the time horizon for the project is taken as 16 years. The
mvestment will be made in the first four years while liquidation will take place in year 16.
Investment for Phase I which involves repairs to the existing facilities will be undertaken in
the first two years. Phase II which involves the purchase of private property, relocation of a
native community, construction of buildings, and installation of equipment will start in Year

1 and end in Year 4.

III. TRAFFIC FORECAST

One of the major determinants of the success of a port project is the growth of cargo
traffic. Cargo traffic will depend on the economic growth of the area serviced by the port.
In this section, a forecast of cargo traffic is presented after analyzing the economic prospects
of the region. This forecast is the basis for estimating the number of ships calling on the
port in future. The forecasted traffic and number of ships are important inputs to the

financial analysis which is discussed in the next section.

A. General Assumptions and Forecast Throughout

Per capita income in the Philippines is forecasted to increase at an annual average
real growth rate of 1% in the coming years with a slightly higher growth rate for South
Cotabato. Also, the improving income distribution in the country is expected to continue.
These developments, coupled with low median incomes and high population growth rates,
imply an expanding market for South Cotabato's agricultural products such as pork, chicken,
beef, fruits, and vegetables. Given that the area is a small producer in the Philippine market,
it is assumed that local production can be marketed at a constant (or even increasing) real
price.’ Furthermore, it is assumed that the rural road system will be at least minimally

adequate to get products to market and that the port will be able to handle the traffic.

Louis Berger International, Inc., p.7-30




Based on these assumptions and the analysis of the factors considered most likely to
determine the level of local supply and demand, Louis Berger International (1993)
forecasted the main commodities handled at Makar Port. Resuits of this forecast are shown

in table 2.

B. Containerization Trends

Containerized traffic increased its share in total cargo handled at Makar Port from
zero in 1970 to 20% in 1980 and 48% in 1990. This trend is expected to continue in the
future because shippers and shipping lines: (a) are now familiar with container technology;
(b) recognize the benefits it offers such as reduced pilferage, losses, and delays due to
inclement weather; and (c) are adapting their vessels and operating procedures to use more

containers and to use them more efficiently.

The prediction for containerized traffic is made both for inbound and outbound

traffic. The forecast for containenized inbound traffic is expected to increase to 67% of total

bound tonnage by Year 10. Ifit increases further, better quayside handling equipment and

more storage space will be needed. These improvements are assumed in the projections for

the later period, with the container share of inbound traffic peaking at 73% in Year 15

(Table 3). On the other hand, outbound container traffic is expected to increase its share of
total outbound tonnage from 56% in Year 1, to 67% in Year 5 and 73% in Year 10.

C. Forecasted Number of Ship Calls

The total and containerized cargo forecasts form the basis for estimating the number
of ship calls at Makar Port up to the Year 15. The number of ship calls was arrived at by
analyzing the types of ships that frequented the Makar Port and taking into consideration the
containerization trend (Table 4). The analysis revealed that bigger ship callings in the future
will result into more cargo per ship. The average cargo per ship call is expected to increase

from 1,254 tons in Year 1, to 1,573 and 1,657 tons in Years 10 and 15, respectively (Table
5).
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Table 4

Forecasted Number of Ship Calls and Average Cargo Per Ship, Years 1-15,

With Project
Yri Yr2 Yr3 Yr4 Yr5 LYr10 YT 1S
Number of
Ship Calls 621 726 763 803 842 888 901
Average Cargo
Per Ship (tons) 1254 1277 1295 1312 1331 1573 1657

Source: Louis Berger International, Inc. p.7-82
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IV.  FINANCIAL ANALYSIS

In this section, the situations with and without the project are analyzed from the
financial point of view. The major assumptions and data used in building the cash inflows
and outflows are reported, and the cash flow statements along with their corresponding
NPVs and real internal rates of return (IRR), for all the cases are presented.

A, Cases

In the without project case, a number of improvements must be made to the current
port to enable it to continue handling cargo efficiently as throughput increases with time.
These measures are necessary just to preserve the current level of functioning of the port.
They consist of the removal of all heavy equipment from the deck along with the repair of
the wharf and the existing electrical and sanitary facilities at a cost of 13.8 million pesos.
However, the analysis shows that even with these improvements the port will reach its
capacity by Year 4 to move cargo between ship and wharf. Thus, the total annual cargo
throughput for this case is assumed to be the same for Years 4 through 15° n the with
project case, there will be expansion of capacity with total investment of approximately 635

million pesos. The difference between the with and without case is the incremental project.

B. Revenue Assnmptions

Port revenues vary directly with the tonnage handled or cleared (throughout) except
for items such as earnings from rental of warehousing and container yards or other buildings
and storage yards.

The average revenue per ton of cargo handled is presently pegged at 18.85 pesos.
This tariff rate has remained unchanged since 1985. For purposes of this study, it is
assumed that a planned 25% nominal increase in tariff will be approved by the Philippine
Ports Authority in Year 1. Therefore, an average revenue per ton of 23.55 pesos 1s used in
the projections. Further increases in tariff are assumed to take place every five years to make

up for the loss in real value through inflation in the intervening years.

°Louis Berger International, Inc., p.9-15,

11




The revenue forecast is derived from the year by year cargo tonnage forecast and the

yearly income from rentals of the container yard.

C. Operating Expense Assumptions
For the existing facilities, operating costs that mclude personnel services and
maintenance and operating expenses are computed at 9.761 million pesos. These are

expected to increase by the amount of inflation which is assumed at 10% per annum.

The operating expenses for the new facilities comprise salaries and wages for
managerial, skilled/semiskilled labor. Also included are fuel and other utility items like
electricity, water, telephone and office supplies. All these costs are expected to increase

annually by the rate of inflation.

D. Other Assumptions
Straight line depreciation is used to obtain residual values. A real financial discount
rate of 9 percent is used in the computation of the net present values. All the foregoing

assumptions are shown in table 5.

E. Cash Flows and Results
The cash flow statements, from the total investment perspective, for the case in
which the tariff rates are adjusted every five years are shown in tables 6, 7, and 8. A graph

of the real net cash flows for with and without project cases is shown in figure 2.

The summary of results shown in Table 9 reveals that undertaking the project is not
financially aftractive. While both NPVs with and without the project are positive, 12.5
million Pesos and 20.8 million Pesos, respectively, the NPV with the project is significantly
lower than the NPV without project. The incremental financial NPV therefore is negative
(-8.3 million Pesos). This implies that it is better from financial perspective if the alternative

of just making improvements on the port or the without project case is undertaken.

12




The differing results can be attributed to the size of the investments. The project
requires about 635 million pesos while the without project case only needs 13.8 million
pesos in investment. The incremental benefits brought about by the project are not

sufficient to justify the huge upfront investment required.

Table 9

Financial NPVs With Tarrif Rates Adjusted Every Five Years
(Thousand Pesos)

With Project 12,451
Without Project 20,777
Incremental (8,326)

Calculations are also made under assumption that the tariff rates arc annually
adjusted for inflation. Table 10 shows that the NPVs of both with and without project cases
are significantly improved. However the NPV without project is still higher than the NPV
with project. This again results in the negative NPV of the incremental project (-4.4 million
Pesos). However, there is an improvement in the incremental NPV from —8.3 to

-4.4 million Pesos if tariffs are annually adjusted.

Table 10

Financial NPVs With Tariff Rates Adjusted Every Year
(In Thousand Pesos)

With Project 41,071
Without Project 45,443
Incremental (4,372)

13




Table 5
Table Of Parameters

A. Project cost and Financing
{in thousand pesos)

Phase |

A

General Repairs

1. Repair of Existing Wharf
2. Repair of Existing Electrical &

Nam

WO

o

Sanitary Utilities
Subtotal

. Non-construction measures
. Communication Equipment
. Management Improvernents

Subtotal

. Container Yard |

. Container Yard {

. Emergency Generator
. Equipment

Subtotal

. Navigational Aids

Subtotal - Phase |

Phase Il

[ [ss} NSO hWN

By —

. Wharf Extension/Container Yard Il
. Wharf Extension, CYIl, Dredging,

Filt, Office

. Gate House/Scale/Fence
. Equipment Maintenance Bldg.
. Equipment Il

Communication Equipment I

. Emergency Generators Il
. Relocation of Badjao Community
. Property Purchase

Subtotal Phase H-A

. Livestock Terminal

Subtotal - Phase 1-A &B
Project Total - phase | & 11

. Working Capital

. Accounts receivable {% of port revenues)
. Accounts Payable (% of operating costs)
. Cash Balance (% of port revenues)

. Discount Rate

. Nominal Discount Rate
. Real Discount Rate

7258

6548
13806

2022
550
2572

31252
5213

36464
484
53,327

329860
6645
11236
142780
247
8138
4489
11167
514562
67004
581565
634,892

10%
15%
5%

12.90%
9.00%

14




D. Depreciation

1. Equipment

2. Buildings

3. Existing Facilities

E. Funding Source
USAID Grant
Gov. of the Philippines Counterpart

F. Operating Costs
WITH PROJECT
1. Personnel Salaries

Pasition

Managerial
Skilled
Semi-skilled
Total salaries
2. Fuel cost:

Cost perliter =

Consumption (int liters):

Emergency Generator |
Container Yard Il
Emergency Generator |}
Livestock Terminal

Total

3. Electricity
Navigational Aids
Container Yard Il
Livestock Terminal
Total
4. Water
Container Yard Il
Livestock Terminal
Total
5. Telephone
Container Yard H
Livestock Terminal
Total
6. Office Supplies
Container Yard I
Livestock Terminal
Total
7. Miscellaneous - Nav. aids

WITHOUT PROJECT

1. Personnel Services
2. Maintenance & Operating Exp.
Total

G. Opportunity Costs:
. Value of existing facilities
. Loss of rental income from transit sheds

N

** Residual value of existing facilities in Year 15

15 years
25 years
3821 thousand pesos per annum

75%
25%
Average
Rate Per No.required  Cost
Month per Month per menth
4250 3 12750
3250 62 201500
2667 10 26670
240920
8 Pesos per liter
Per Month Per Year
(litters) (litters)
600 7200
54000 648000
1200 14400
3000 36000
Total/annum
Pesos/imo.  (P'000)
300
1000 12
14175 170
186
500 6
20900 251
257
500 6
500 6
12
1600 12
1000 12
24
200 24

4939 thousand pesos/annum
4822 4 thousand pesos/annuim
97614

93309 thousand pesos
1100 thousand pescs/annum starting 1991

35984

15




H. Revenue Assumptions

Ratio of Foreign Ships calling at Makar Port (based on Yr. t data)

Number of foreign ships

Total number of ships

Ratio of foreign ships to total
Ratio of Local Ships calling at Makar

WITH PROJECT:

1. Other income
2. Rental of Container Yard It

3. Rental of Container Yard |
4. Port Revenue:
Revenue/ton of cargo handied (*}

5. Average cargo per ship (tons)
6. Estimated no. of ships calling
7. Estimated throughput

WITHOUT PROQJECT:
1. Otherincome

2. Revenue/ton of cargo handled*

6. Est. maximum cargo/annum
7. Estimated no. of ships calling

29

642
4.52%
95.48%

2500 thousand pesos per annum
1000 thousand pesos per annum starting in Yr. 5 to increase

in real terms by 1,000 per year until Yr. 13 and will remain constant thereafter
3000 thousand per annum starfing in Yr. 2

23.55 Pesosfton assuming a 25% increase in tariff rates is approved by PPA

Year 1 2 3 .5 6 W10 .15
1254 1277 12085 1331 1376 1573 1657
621 726 763 842 851 887 202
778670 926829 988341 1120447 1171201 1395415 1493044

2431 thousand pesos per annum
23.55 Pesos/ton assuming a 25% increase in tariff rates is approved by PPA

Year 1 2 3 .5 6 10 .15
778670 926829 988341 1053537 1053537 1053537 1053537
621 726 763 803 803 803 803

*in the base case, the fariff rate is adjusted every five years. The rate of adjustment is the inflation index in the year the tariff is adjusted.

18
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V. SENSITIVITY AND RISK ANALYSES OF FINANCIAL APPRAISAL

A, Sensitivity Analysis

A sensitivity analysis is conducted to determine the impact of changes in key
variables on the project's financial NPVs. The variables tested are: percentage change in
total cargo handled per annum, real increase in operating cost, project cost, and inflation rate
(Appendix, tables 1-4). The results indicate that the project is most sensitive to variations in
the inflation rate and the total cargo handled per annum. The sensitiveness of the project's
financial NPV to inflation and changes in total cargo handled are summarized in Tables 11
and 12. That the results are sensitive to inflation rate is to be expected since changes in the
tariff rates are assumed to be adjusted once every five years by the cumulated inflation since

the last tariff adjustment.
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inflation rates

1%
2%
3%
4%
5%
6%
7%
8%
9%
10%
11%
12%
13%
14%
15%
16%
17%
18%
19%
20%
21%
22%

Table 11

Sensitivity of Financial NPVs to Inflation

(In Thousand Pesos)

Financial NPV Financial NPV Financial NPV

(W/ Project) (W/O Project) (Incremental)
23182 60359 (37177)
21521 57363 (35842)
19992 54477 (34485)
18588 51695 (33107)
17301 49010 (31709)
16127 46417 (30290)
15060 43910 (28850)
14094 41485 (27391)
13226 39138 (25912)
12451 36864 (24413)
11766 34660 (22894)
11168 32523 (21356)
10652 30450 (19798)
10217 28438 (18221)
9859 26484 {16625)
9576 24585 (15009)
9366 22740 (13374)
9227 20946 (11720)
9155 19202 (10046)
9151 17504 (8354)
9210 15852 (6642)
9333 14244 (4911)
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Table 12
Sensitivity of Financial NPVs To Changes in Total Cargo Handled per Year
(In Thousand Pesos)
% change in

average cargo Financial NPV Financial NPV Financial NPV
tonnage (W/ Project) (W/O Project) (Incremental)

-20% (29097) (2364) (26734)
-18% (24943) 1559 (26501)
-16% . (20788) 5482 (26269)
-14% (16633) 9404 (26037)
-12% (12478) 13327 (25805)
-10% (8323) 17250 (25573)
-8% (4168) 21173 (25341)
6% (13) 25096 (25109)
-4% 4142 29018 (24877)
-2% 8296 32041 (24645)
0% 12451 36864 (24413)
2% 16606 40787 (24180)
4% 20761 44709 (23948)
6% 24916 48632 (23716)
8% 29071 52555 (23484)
10% 33226 56478 (23252)

12% 37380 60400 (23020)
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B. Risk Analysis

The critical vartables that were identified in the sensitivity analysis as having the
biggest impact on NPV, inflation rate and changes in the annual total cargo handled, are
further specified according to the likely distribution of values they may take in the future.
The assigned probability distributions and range limits of the change in the values of the

selected risk variables are shown in Table 13.

The range limits (1 - 50%) and probability distribution (step) for inflation were
determined after analyzing the inflation rate in the Philippines last 15 years (Appendix, table
5). On the other hand, the range limits for the change in cargo handled was taken as +/- 20%

of the forecasted annual cargo traffic.

Table 13

Risk Variables and Probability Distributions

Probability Base
Risk variable Distribution Value Range Probability
Inflation rate, step .10 01-.05 133
Years 2 through 16 .05-.10 400
10-.15 200
.15-.20 133
20-.50 133
% Change in cargo Mean Min. value = Max. value
handled, Years 1
through 157 normal 0% 20% 20%

The results of the risk analysis show that there is a wide range of values for the NPV

with project case {Table 14). The standard deviation and variance are significantly higher

"The inflation rate and percentage change in total cargo handled each year are modeled separately.
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than those without project case.

On the other hand, both mean and median of NPV with

project are lower than those of NPV without project. The mean and median of financial

mcremental NPV are both negative, -19.4 million and —22.2 million Pesos, respectively.

Figures 3-5 show the cumulative charts for NPVs with, without, and incremental project

cases. It is noteworthy that the probability of negative incremental NPV is almost 90

percent.
Table 14
Financial Risk Analysis Results
(in thousand pesos)
Statistics Financial NPV Financial NPV Financial NPV
(with project) (without project) (incremental)

Mean 12,598 31,952 -19,354
Median 11,805 32,583 -22,166
Stand. Deviation 8,631 7,090 10,782
Variance 74,495,215 50,271,951 116,245,321
Minimum -12,908 5,053 -36,676
Maximum 54,636 50,202 36,644
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Cummulative Chart - Real Financial NPV, with Project

Figure 3

Cumulative Chart
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VI. ECONOMIC ANALYSIS

The major economic benefits of a port project are summarized below:

a. reduced turn-around time of ships in port. This is often the largest single benefit
and it is essential to estimate both the waiting time and the time of berth. hrespective of the
fact that the benefits accrue initially to foreign shipowners, it should be included as an
economic benefit to the counfry on the understanding that with a competitive shipping
industry the benefits will ultimately flow through to the national economy through lower

fare rates

b. transport cost savings made possible by the use of bigger ships which carry the

goods at lower cost per ton of cargo

c. reduced time period that goods spend in ports and on ships. This will free the
capital tied up in goods and thus give indirect financial benefits to the country as a whole;

and

d. benefits of economic externalities derived from stimulating or making possible
increased national activity including exports. This activity is often difficult to measure and
should only be included when the activity could not take place if the port project were not
undertaken.®

In this study the economic benefits of the project are considered to be the economic
values of: (a) incremental revenues generated due to expanded capacity; (b) savings due to
the reduction in ship waiting time; and (c) savings because of reduction in animal weight
loss effected by the construction of a livestock terminal. A graphical representation of these
benefits is shown in Figure 6.

SUNCTAD, “Port Development: A Handbook for Planners in Developing Countries”, United Nations, New
York, 1985, p.3.
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Figure 6
Graphical Representation of Economic Benefits

Cost §
\ R
Co
B
C
Wod F
W,
\To
K E b
Vo v, Volume of traffic
Where,
D represents the demand or benefits of the services provided by the project
To = real financial tariff rate
W, = cost of ship waiting time and animal weight loss, without the project
W= cost of ship waiting time and animal weight loss, with the project
Co = total cost faced by shipowners/shippers, without the project (Tot+W,)
Ci = total cost faced by shipowners/shippers with the project (T, + W)
Vo = volume of traffic, without project
Vi = volume of traffic, with project

The incremental economic benefits of the project are the economic value of the revenues
generated from the incremental volume (V,V,EK) and the savings in waiting time and
animal weight loss realized from the project of the existing level of traffic volume Vy

(CiFAC,) and incremental volumes (ABF).

The economic value of the incremental revenues generated by the project is equal to the
sum of the financial revenues generated from local and international shipping. The latter are
adjusted for the foreign exchange premium because they result in an inflow of foreign

exchange.
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Due to the infrequent changes in the nominal tariffs the real price charged has fallen to
the point that by the time the project starts, the real tariff is 25% lower than it was five years
before. We start by assuming that the shippers are currently in equilibrium with a total
composite cost of shipping of C, and volume V,. Consequently, the lower real rates of tariff
charged will result in an increase in the waiting time and congestion at the port. After the
project, the composite cost will fall to C; because of the reduction in waiting time and other
costs. It is assumed again that the shippers are in a market equilibrium at the new price and

volume.

It could be the case that at either point A or point B, after the project is built, there is a
gap between the total composite cost and the economic price reflected by what the shippers
are willing to pay. If the willingness to pay is greater than the composite cost, we will have
biased the economic benefits downward in our analysis. However, from the information
and observations available, it would seem that at the margin the waiting time and congestion

costs will close the gap between the tariff charged and the shippers' willingness to pay.

‘The value of the reduction in ship waiting time was estimated from the expected number
of hours that the ships would save because of the faster turn-around at the port and the
resulting reduction in the ships' operating costs, including fuel, lubricating oils and the
crew's salary and food. On the other hand, the savings from the reduction in animal weight
loss were estimated from the forecasted volume of livestock that will pass through the port,
the expected reduction in weight loss because of shorter waiting time and better protection
provided by the new animal terminal, and the liveweight wholesale price of the animals. In
1993 Louise Berger International estimated these reductions in ship waiting time and in

animal weight loss and the results are shown in table 15.
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Fable 15
Economic Benefits of Project

(Thousand Pesos)
Yrd Yr.5 . Y110 . Y115
Reduction in
ship waiting time 25,484 31,264 35,444 36,491
Reduction in
animal weight loss 13,331 16,204 19,715

Source: Louis Berger International, Inc., p. F-16

For the economic analysis, the financial values of the cost items are transformed into
economic values with the help of conversion factors derived for the National Economic

Development Agency of the Government of the Philippines.’

In a number of cases, the conversion factors for items which had a foreign exchange
component were greater than 1 because of the high foreign exchange premium of 15%. This
* premium is created because of the relatively high average rate of tariffs in the Philippines.
For example, the conversion factor for port revenues generated from international shipping

is 1.15 because of this foreign exchange premium.

The procedure used in computing the conversion factor for an item made up of
several components was to first estimate the economic value of each component by
multiplying its financial value by the corresponding commodity specific conversion factor,
unadjusted for the foreign exchange premium. Next, the foreign exchange externality was
computed for components that were internationally traded by muitiplying the economic
value by the rate of foreign exchange premium. The adjusted economic value was obtained

by adding the foreign exchange externality to the unadjusted economic value. Finally, the

® National Economic Development Agency, “Project Development and Evaluation
Manual”, Manila 1999.
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conversion factor was computed by dividing the total adjusted economic value by the

financial value.

The conversion factors and the economic cash flows are shown in tables 17-19.
Table 16 summarizes the results of the economic analysis. It shows that implementing the
project would result in a large negative NPV. In the economic analysis, the USAID grant is
not treated as an incremental economic inflow of benefits but is considered as having an
opportunity cost. This is the correct treatment since the funds could be used elsewhere if

they were not used to finance this project.

Table 16
Economic NPVs
(Thousand Pesos)

With Project (105,576)

Without Project 25,683
Incremental (131,259)
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VII. RISK ANALYSIS OF ECONOMIC APPRAISAL

A nisk analysis of the economic appraisal was conducted with the variables used in
the financial risk analysis and the savings from the reductions in ship waiting time and
animal weight loss. The mean values are those used in the base case presented above. The
range limits and the assigned probability distribution for the former are the same as those in
Table 13, while those for the latter are shown in Table 20. In modeling the risk variables,
the savings due to the reduction in animal weight loss was positively correlated (correlation
coefficient = .90) with the savings from the reduction of ship waiting time since the faster

turnaround of ships would lead to lower animal weight loss.

Table 20
Range Values and Probability Distributions of Savings in Ship Waiting Time and Animal Weight Loss

Probability Base Range Value
Risk Variable Distribution Value Min. Max.
% Change in the savings due to deterministic
reduction of ship waiting time, forecast
Years 4 through 15 normal mean -20% 20%
% Change in the savings from the deterministic
reduction of animal weight loss, forecast
Years 5 through 15" normal mean -20% 20%

Y The percentage change in the savings due to the reductions in ship waiting time and animal weight loss

each year are modeled separately.
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Table 21 summarizes the results of the economic risk analysis. Figures 7-9 show the

cummulative charts of NPVs with, without, and incremental project cases. Note that the

probability that the expansion and incremental projects have negative economic NPVs is

100 percent. On the other hand the probability that the without project NPV is negative is 0

percent.
Table 21
Economic Risk Analysis Results
{Thousand Pesos)
Statistics Economic NPV Economic NPV Economic NPV
(with project) (without project) (incremental)

Mean -104,541 36,909 -141,450
Median -104,725 37,624 -143,353
Stand. Deviation 7,874 6,915 9,500
Variance 62,002,231 47,816,722 90,244,013
Range Minimum -127,465 10,554 -164,545
Range Maximum -75,863 54,367 --08,765
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Figure 7 ,
Cummuiative Chart - Economic NPV, With Project

Cumulative Chart
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VIII. DISTRIBUTIVE ANALYSIS

Projects generate externalities when the economic and financial cash flows differ.
This project has externalities as evidenced by the fact that the conversion factor for a
number of items is not equal to 1. The total externalities can be computed using the values

derived in the base case.

NPVext = NPVe-NPVfe
= -131,259 - (-20695) = 110,564 million pesos
Where,
NPVext = NPV of externalities
NPVe = NPV of economic cash flows
NPVfe = NPV of financial cash flows using the economic discount rate

A better understanding of the project's externalities to shipowners/shippers can be
made by taking a look at a graphical representation (Figure 10). The tariff rate in a future
period, T1, is less than that of the preceding period, To, because the tariff rate is only
adjusted every five years. This will enable the shipowners/shippers to gain because they
will be paying less than the real cost of tariff. The total externalities can be represented as
the difference between the incremental economic and financial benefits. As discussed
earlier, the incremental economic benefits are equal to the economic value of the
incremental revenue (VoV1EK) and the savings in ship waiting time and animal weight loss
accruing to the volume of tarffic that would occur without project (C1FACo), plus this same
type of savings for the incremental volumes (ABF).
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Where,

To
T1

Wi
Co
Cl1
Vo
Vi

Figure 10
Graphical Representation of External Ties

Cost
C, \ A
B

C, F

To \
K E

T, \
G H D
Vo vV,

Volume

= real financial tariff rate in a period

= real financial tariff rate in subsequent period

= cost of ship waiting time and animal weight loss, without the project
= cost of ship waiting time and animal weight loss, with the project

= total cost faced by shipowners/shippers, without the project (To+Wo)
= total cost faced by shipowners (T1+W1)

= volume, without project

= volume, with project

The area GHBF represents the waiting and other costs incurred by the shippers in

addition to tariff for the incremental volume. Because this reflecis real economic resource

costs this amount must be subtracted from the gross incremental benefits of VoVIBA
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arising from the increased volume. On the other hand, the incremental financial benefits are
equal to the difference between the financial benefits with (OV1HT1) and without the
project (OVoKTo). It can also be expressed as VoVIHG - TIGKTo. Thus, the externalities

falling to shipowners/shippers can be expressed in the following equations:

Incremental economic benefits=  VoVIEK+ToKACo-T1GFC1+ABF (1)
Incremental

financial benefits = VoV1HG-T1GKT 2)
Externalities VoV1EK+ToKACo-T1GFC1+ABF-(VoV1HG-T1GKTo)
(HO-(2): = VoV1EK+ToKACo-TIGFC1+ABF-VoVIGH+TIGKTo  (3)
‘Where, VoVIEK = VoV1GH+GHEK 4

Substituting Equation 4 into Equation 3 results into:
VoV1GH+GHEK+ToKACo-T1GFC1+ABF-VoV1GH+T1GKTo
or GHEK+ToKACo-T1GFC1+ABF+T1GKTo

Where,

GHEK = transfer to shipowners/shippers due to lag in the adjustment of tanff
for the incremental volume

ToKACo-TIGFC1 =savings in ship waiting time and animal weight loss accruing to
shipowners/shippers for the present volume

ABF = savings in ship waiting time and animal weight loss accrumng to
shipowners/shippers for incremental volume

T1GKTo =transfer to shipowners/shippers due to lag in the adjustment of tariff

for the present volume

In this project the externalities, both negative and positive, are primarily distributed
between the government and the shippers/shipowners. The gains of the shippers/shipowners
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as well as the externalities falling to the government are shown in Table 22. Local
shipowners and shippers will gain about 188 million pesos from the savings due to reduced
ships' waiting time. Shippers will gain most or all of this since the shipowners are expected
to pass on a large proportion of their savings to their customers given the competitive nature

of the interisland shipping industry.

Livestock shippers would be the big winners if this project is implemented. They
are expected to realize savings of more than 77 million pesos from the reduction of animal

weight loss.

The externalities to the government are both positive and negative. The positive
externalities are due to tariff and taxes generated as a result of the project. The negative
externalitics are due to the opportunity cost of the investment. The net effect is a negative

externality amounting to more than 375 million pesos.

These results show clearly the dilemma in which the government is likely to find
itself. The local livestock owners, shippers, and shipowners will be strongly in favor of the
project. The U.S. as the provider of the funds wants to see the people in such poor regions
of the country benefit from its assistance. Unfortunately, because this project is very much
inferior in its economic productivity to the norm or average projects being undertaken in the
Philippines, it should not be approved. This case illustrates the large benefits that can be
realized through strong efforts to identify projects that have high economic returns, rather

than to just select those which have a vocal local constituency.
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TABLE 22: DISTRIBUTIVE ANALYSIS OF INCREMENTAL CASH FLOWS
(I thousand Pesos)

A) (B)

PV Financ. PV Financ. PV-Economic Analysis of Externalities
@ Financial at Economic at Economic
ITEM Discount Discount Discount PV of Shipowners/
Rate of Rate of Rate of Externalities Government Shippers
9.00% 10.00% 10.00% (B - A}
RECEIPTS:
Port revenues - local 26212 24009 24009 0
Port revenues - foreign 1810 1669 1919 250 250
Total Port Revenues 28022 258677 25928 250 250
Benefit to ship owners/shippers due to 0
reduction in ships’ waiting time 187684 187684 187684
Benefit to livestock shippers due fo 0
reduction in animal wt. loss 77025 77025 77025
Rentai income from Container Yard | 23358 22100 22100
Rental income from Container Yard ! 26143 23808 23805
Other Income 606 577 577
USAID Grant 410496 404200 {404200) (404200)
Government Contribution :
Liquidation Values:
Existing Facilities
New Facilities:
Communication Equipment | 81 71 65 {(6) (6}
Container Yard | 4407 3842 3619 (224) {224}
Emergency Generator | 210 183 178 (5) (5)
Navigational Aids 19 17 16 Q)] (1)
Wharf extension, Container Yard i 60917 53118 49116 (4002) (4002)
Gate house/scaleffence 1227 1070 1004 (66} (686)
Equipment Maintenance Bldg. 2075 1809 1705 (104) {104)
Equipment Il 12556 10949 10405 (543) (543)
Communication Equipment I 22 i9 17 2) 2
Emergency Generators |1 793 691 674 {18) {18)
Livestock Terminal 11259 9817 9067 (750} {750)
Total Cash Receipis 582192 558037 413076 {144961) (409670} 264709
EXPENDITURES:
Investment cost-nontradable 2848908 280673 260825 (19749) {19749)
Investment cost-tradable 249422 245332 230517 (14815) {14815}
Opportunity cost of existing facilities
Operating Cost:
Existing Facilities
‘New Facilities 44000 44135 135 135
Loss of rental income from term. shed 9203 9203
Change in Cash balance 223 227 4

Change in Accounts Receivable
Change in Accounts Payahle

Totat Expenditures
NET CASH FLOW

446 454 8
(1126)
544335

NPV (Externalities) = NPV, - NPV,

Or, -110,564 = -131,259 - (-20,695)

’
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IX. DEFERRING THE IMPLEMENTATION OF THE PROJECT

The financial and economic analyses reveal that the project should not be
implemented in Year 1 as planned, because it will yield negative financial and economic
NPVs for the incremental project. The potential benefits of this project, however, are
- expected to grow over time as demand for the port service is pushed up with economic
growth and development. Is it then economically beneficial from the country’s point of
view if the project is to be postponed? The following economic analysis of timing will

address the effect of postponing the implementation of the project.

This port rehabilitation and expansion project is characterized by the continuous
increasing net benefits with calendar time. We assume that investment costs are independent
of calendar time; or investment costs in real terms are not changed over time. The project
should start if the economic benefits become less than the economic costs due to postponing.
The economic benefits of postponing are represented by economic opportunity cost of

-capital that will be earned if investments are delayed by one year. The costs of postponing
are the foregone net benefits, which is the present value of the difference in net economic
benefits in the fifth year of the cash flow profiles of with and without projects.

The benefits of postponing are:

r*kK, N r*K, r*k,

r*K, + -+ S
(+r) Q+r)y° (Q+r)

=r*PV(K)
Where,

K., ...K4 are economic values of investment in years 1-4, respectively

K 1s the economic value of total investment, or;
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The costs of postponing are represented by:

PV (Benefits foregone) = PV(BY — B").

Where,
BY and B™ are net economic benefits with and without project case, respectively, in the

fifth year in the cash flow profiles.

Then the decision is made by comparing r*PV(K) and PV(benefits foregone).
If r*PV(K)>PV(Benefits foregone), then postpone.
If r*PV(X)<PV(Benefits foregone), then start.

Table 23 and figure 11 show the basis for decision to undertake or postpone the
investment. Since the real values of investment are assumed to be independent of calendar
time, the benefits of postponing {or r*PV(K)] are constant at more than 50 million Pessos,
while the costs of postponing (or the net benefits foregone) are increasing over time. It is

evident that the project should not be undertaken even in year 12, however.

Table 23
Timing Analysis — Start or Postpone Investment'’
Year 2 3 4 ...8 9 10 11 12
r*PV(K) 50347 50347 50347 50347 50347 50347 50347 50347
PV(Benefit
Foregone) 30786 32994 34954 41589 42900 45090 45679 46201
Decision postpone  postpone postpone — postpone  postpone postpone postpone  postpone

! The costs and benefits of postponement are estimated based on the data in economic
cash flow statements for with and without project case. Both the interest rate and
discount rate are the same as the economic opportunity costs of capital of 10 percent.
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X. CONCLUSIONS

The main conclusions resulting from a detailed financial, risk, economic, and

distributive analyses of the project are the following:

1. The project does not look attractive from the financial perspective because it will
generate a negative incremental NPV. The incremental NPV is improved if tariff
rates are adjusted for annual inflation. However, even if this happens, the project
should not be undertaken as planned because the alternative of making repairs to the

port to enable it to function properly would yield a much higher NPV.

2. The main variables that affect the project’s financial NPV are inflation and the
percentage change in total annual amount of cargo. The risk analysis reveals that
both mean and median of the incremental NPV are negative and that the probability

of negative incremental NPV is as high as 90 percent.

3.~ The economic analysis shows that the project should not be implemented because of
the large negative NPV. The main reason for this is opportunity cost of the USAID

grant. Again, the alternative of just repairing the port shows positive economic
NPV.

4. Delaying the implementation of the project will improve the economic NPV of the
incremental project. However, with our projections, even if the project is delayed

until year 12, the economic incremental NPV is still likely to be negative.

5. In terms of distributive effects, the government would lose (as compared to investing
in a project with a normal economic return) if the project is implemented with
negative externalities amounting to about 376 million pesos (as compared to
investing in a project with a normal economic retumm). On the other hand,
shipowners/shippers and livestock shippers would gain with positive externalities of

188 million and 77 million pesos, respectively.
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The financial and economic analyses show that the project should not be undertaken
because it yields negative NPVs, both financially and economically. The alternative action
of repairing the port should be implemented. However, the limitation of doing this is that
the port will reach its maximum capacity in four years time and congestions would ensue
thereafter. Given this scenario, the scale and implementation period of the project should be
reviewed to determine whether scaling it down and delaying the implementation of the

scaled down version would result in a feasible project.
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APPENDIX

Table A1
Sensitivity Analysis - Impacts of Changes in Inflation Rates to Financiat NPVs

Fin. NPV Fin. NPV Fin. NPV
inflation rates {(W/ Prej) (W/O Proj) (Increm.)
1% 23032 42124 (19092)
2% 21211 39263 (18052)
3% 19515 36496 (16982)
4% 17938 33820 (15882)
5% 16476 31230 (14754)
6% 15126 28723 {13597)
7% 13883 26295 (12412)
8% 12743 23943 (11199)
9% 11703 21663 (9960)
10% 10760 19453 (8693)
11% 9909 17309 (7400)
12% 9149 15230 {6081)
13% 8476 13212 {4736)
14% 7888 11253 {3365)
15% 7381 9351 {1969)
16% 6954 7503 -549
17% 6605 5708 897
18% 6330 3963 2367
19% 6128 2266 3862
20% 5997 616 5380
21% 5934 (989) 6923
22% 5939 {(2550) 8490
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Tahle A.2
Sensitivity Analysis - Impacts of Changes in Average Ca,PQ Tonnage to Financial NPVs

)

Fin. NPV Fin. NPV Fin. NPV
% chg. In avr. Cargo tonnage {(W/ Proj} {(W/O Proj} {Increm.)
-20% {30451) (16293) {14158)
-18% (26330) (12718) (13612)
-16% (22209) (9144) (13065)
-14% (18088) (5569) (12519)
-12% (13967) (1995) (11972)
-10% {9846) 1580 (11426)
-8% (5725) 5155 (10879)
6% (1603) 8729 (10333)
-4% 2518 12304 (9786)
2% 6639 15878 {9240)
0% 10760 19453 (8693)
2% 14881 23027 (8147)
A% 19002 26602 {7600)
6% 23123 30176 (7054)
8% 27244 33751 {6507)
10% 31365 37325 (5961)
12% 35486 40900 {5414)
14% 39607 44475 (4868)
16% 43728 48049 {4321)
18% 47849 51624 (3775)
20% 51970 55198 (3228)
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Table A.3
Sensitivity Analysis - Impacts of Changes in Cost Overrun factor to Financial NPVs

Fin. NPV Fin. NPV Fin. NPV
Cost Overrun Factor {(W/ Proi) {W/O Proj) {increm.)
0.965 10976 19518 {8542)
1.000 10760 19453 {8693)
1.005 10543 19388 {8844)
1.010 10327 19323 (8996)
1.015 10911 19258 (9147)
1.020 9894 19193 (9298)
1.025 9678 19128 (9450)
1.030 9462 19062 {9601)
1.035 9245 18997 {9752)
1.040 9029 18932 (9903)
1.045 8813 18867 (10055)
1.050 8596 18802 {102086)
1.055 8380 18737 (10357)
1.060 8164 18672 (10509)
1.065 7947 18607 (10660)
1.070 7731 18542 (10811)
1.075 7515 18477 {10962)
1.080 7208 18412 {11114)
1.085 7082 18347 (11265)
1.090 6866 18282 (11416)
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Table A4
Sensitivity Analysis - Impacts of Changes in Operating Costs to Financial NPVs

Fin. NPV Fin. NPV Fin. NPV
Annual % increase in Operating Costs {W/ Proj) {W/O Proj} (Increm.)}

-0.50% 11410 19872 (8462)
0.00% 10760 19453 {8693)
0.50% 10109 19033 (8924)
1.00% 9459 18614 (9155)
1.50% 8808 18195 (9386)
2.00% 8158 17775 (9617)
2.50% 7508 17356 (9848)
3.00% 6857 16937 (10079)
3.50% 6207 16517 (10310)
4.00% 5557 16098 (10541)
4.50% 4906 15678 (10772)
5.00% 4256 15259 {11003)
5.50% 3605 14840 {11234)
6.00% 2955 14420 {11465)
6.50% 2305 14001 {11696)
7.00% 1654 13582 {11927)
7.50% 1004 13162 {12158)
8.00% 354 12743 (12389)
8.50% (297) 12324 (12620)
9.00% (947) 11904 (12851)
9.50% (1598) 11485 (13082)
10.00% (2248) 11065 (13313)
10.50% (2898) 10646 (13544)
11.00% (3549) 10227 (13775)
11.50% (4199) 9807 (14006)
12.00% (4849) 9388 (14237)
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Table A5

Phillipine Inflation Rates, 1976-1990

Year Inflation Rate, %
1976 9.7
1977 9.4
1978 7.2
1979 17.5
1980 18.2
1981 13.1
1982 10.2
1983 10.0
1984 50.3
1985 231
1986 0.8
1987 3.8
1988 8.8
1989 10.6
1990 12.7
Frequency Distribution
Range, % Frequency
1-5 2
5-10 5
10-15 4
15-20 2

20 & above 2

Source: National Statistics Coordination Board, Philippine Statistical Yearbook 1991
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