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- Private houses 2,570,000 m? x 20% x 2 2/m? = Z 771,000

- Survey cost for (% 285,300 + 2 771,000) x 5% = Z 52,815
compensation

Total: 21,109,115

Alternative II;

- Plantations 142,650 m2 x 2 2/m% = 7 285,300

- Private house 1,726,700 m2 x 20% x 2 2/m2 = 2 518,010

- Survey cost for (Z 285,300 + % 541,600) x 5% = Z 40,166
compensation

Total: 7 843,476

The Percentage of the compensation cost to the net construction cost:

- Alternative I 2 1,109,115 + 72 61,623,296 = 1.8%
- Alternative II & 843,471 = 2 42,173,671 = 2.0%

{6) Total Cost of Improvement of Project Road

The total construction cost is composed of the following:

Alternative I

Alternative II

Cost of Super-
—vigion of
Constructlon

; r*Cost of Phase Il —4Cost of Phage T |
Construction
Cost ? L{Cost of Phase Iﬂ l—‘Iciost of Phase II |
L_____,____H,m,__“ﬂ&mt(ﬁ MmseIII[
‘ __|Contingencies “%Cost of Phase IV '
Total Cost of
Improvement | | Cost of Topo-and
Route-Survey
| _|Cost of Final Cost of Geological
Engineering Borings
Cost of Detail
Design
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As for the total cost of improvement of Alternative I is referred to Table

3.5.4 and for that of Alternative II is referred to Table 3.5.5.

As for the comprehensive chart showing the breakdown of the construction
cost (work quantities, unit prices and costs), other expenses, and total

construction cost, A.3.5.2 to A.3.5.9 are referred to.
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vision, that means 90.4% is for net cost and 9.1% is for costs of final engineering

and supervision.

Table Total Costs of Improvement
3.5.5 \ T van
Tableau Cofits_bruts d'amélioration (Atternative-11)
Unit
(Unite : Zaire)
NET COST : COUT NET . Fmgkm
F ; INGINEERTNG
ROM | homh PRASE T PHASE TI PHASE 111 PHASE Iv | ToTAL AND TOTAL
DIVI~ TO NEF COST |CONTINGENCY| SUPERVISION COST
ston | SECTION CLEARING | EARTHVORKS | SIDE | DRAINAGE | PAVEMENT | BRIDGES | FERRIES BRIDGES |FERRIES PAVEMENT | BRIDGES | FERRIES FERRIES
LOPES . L'INGENIEUR
DE -  |LONGEUR TOTAL TOTAL TOTAL COUT NET |EVENTUALITE| FINAL ET couT
VERS TOTAL |DEBOTSEMENT |TERRASEMENTS | TALUS | DRAINAGE | PAPAGE PONTS | BACS PONTS BACS PEVETUE | PONTS BACS BACS TOTAL SURVETLLANCE| TOTAL
Kisangani km
10 44 §20| 64,950 1,344,860 | 43,200 | 298,492 2,320,500 - ~ 4,071,90911,745,750] -~ 11,745,750 972,630 - - 972,630 - 6,790,289 1,018,560 746,951 | 8,555,800
¥ 9 panal 77 690] 103,680 | 2,726,730 7%,200 879,572 | 4,039,200 - - 7,822,382 263,500 - 263,500 | 2,019,960 - -— 2,019,960 - 10,105,842 1,515,890 1,111,648 12,733,380
nalla
TOTAL 122 610| 168,630 4,071,590 | 116,300 | 1,178,072 | 6,359,700 — -~ |11,894,291}2,009,250 ~- (2,009,250 | 2,992,550 - - 2,992,590 -— 16,896,131) 2,534,450 | 1,858,599 |21,289,160
Banalla
8 7% 245 117,250 730,160 | 60,100 | 705,386 625,250 - 16,800 | 2,254,946 - li9,800| 119,800 | 3,372,800] 192,000| 119,800{ 3,684,600| 119,800 | 6,179,146| 926,870 679,694 | 7,785,710
e 7 28 190| 41,570 224,750 | 23,000 | 215,077 223,800 - - 728,197 —_— - - 943,950 168,000 - 1,111,950 . 1,860,147 276,020 . 212,483 | 2,318,650
6 - 86 375] 120,750 387,445 | 68,7001 626,776 522,400 - ~— 1,726,071| 550,000| -- 550,000 | 3,850,2001 56,000 - 3,906,200 - 6,182,271F 927,340 680,039 | 7,789,650
Uta
TOTAL 187 810] 279,570 1,342,355 | 151,800 | 1,547,239 | 1,371,450 - 16,800 | 4,709,214] s50,000|119,800| 669,800 | 8,166,950 416,000} 119,800| 8,702,750| 119,800 | 14,201,564| 2,130,230 | 1,572,216 |17,904,010
Buta
5 74 620 90,670 426,760 | 63,000 | 524,920 582,900 | 283,500 - 1,971,750 o - -~ - 100,000 e 100,000 - 2,071,750 20,770 227,900 | 2,610,420
I 4 64 830 79,290 44%,980 | 34,900 | 369,789 666,300 | 59,500 - 1,653,759 -— - - - 462,000 - 462,000 - 2,115,759 317,37k 232,730 | 2,665,860
3 58 465 67,370 166,590 31,800 330,791 588,900 - 18,000 | 1,203,451 - - - - 412,500 - 412,500 - 1,615,95) 242,370 177,749 | 2,036,070
Bondo
TOTAL 197 915| 237,330 1,037,330 1 129,700 | 1,225,500 | 1,838,100 | 343,000| 18,000 | 4,828,960 - - —— - 974,500 - 974,500 - 5,803,460] 870,511 638,379 | 7,312,350
Bondo .
1 2 122 335| 146,370 486,590 66,800 8s0,719| 1,158,700 | 96,000( 7,000| 2,812,179 - - - - - - - e 2,812,179 421,851 309,330 | 3,543,340
1 68 285| 81,520 1,179,115 | 36,500 | 515,002 632,200 - | 16,000 | 2,460,337 - -- - -~ -~ - - - 2,460,337| 369,030 270,643 | 3,100,010
Ndu
TOTAL 190 620 227,890 1,665,705 | 103,300 | 1,365,721 | 1,790,900 | 96,000| 23,000 | 5,272,516 - - - -~ - - -~ - 5,272,516 740,861 579,973 | 6,643,350
GRARD TOTAL
TOTAL 698 955 913,420 8,116,980 | 501,100 | 5,316,531 | 11,360,150 | 439,000 57,800 |26,704,961|2,559,250{119,800|2,679,050 |11,159,540|1,390,500| 119,800 | 12,669,840| 119,800 | 42,173,671 6,326,032 4,649,167 |53,148,850
Note: Contingency includes allowance for net cost and costs of final engineering and super-
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(7) Currency Components of Total Costs of Improvement

The currency components of the total costs of improvement of the project road
are worked out from unit prices and are accumulated into the total cost of

improvement. However, they vary with each unit price and unit item of cost
and even in the total .improvement cost of each route section they wvary with

local physical conditions such as changes in haul distance.

In thig paragraph the appfoximate integrated proportion of currency components

are shown for the main items in the following:

Foreign Domestic

Currency Taxes Currency
Construction Cost 4B8% i18% 34%
Contingencies 48% 18% 34%
Cost of Final Engineering 85% L0% 5%
Cost of S?perv1510n of 55% 12% 23%
Construction
Total Cost of Improvement 50% 17% 33%

The primary item in the component of foreign currency is the purchase cost
of equipment which are assumed to be completely depreciated during the con-
struction period, particularly those to be used in Phase I. The secondary

items are those materials such as corrugated steel pipes,reinforcement bars,

structural steel, asphalt, fuel and oils, spare parts and tools of equipment,
and also a part of cement. The rest of the items are a part of the final
engineering cost and the cost of supervision by foreign consultants, and
also the personnel cogst of foreign staff, the general administration cost

and profits of the contractor. (See A.3.5.19 - A.3.,5.22(4))
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3.5.2 Estimate of Road Maintenance Cost

(1) General Description

The road maintenance costs are estimated for the following types of roads ang
facilities:

(a) Existing Road

(b} Improved Laterite Road

(c} Paved Road

(d} Steel Bridges

(e} Ferries

Regarding types (a), {b) and (c), the annual maintenance cost per kilometer
of road is calculated, according to the estimated traffic volume in order to

arrive at annual maintenance cost of each section of the road.

hs for types (d) and (e), the annual maintenance cost of each structure and
facility is separately calculated; this amount is added to the annual mainte-

nance cost of the section of road, to which each structure or facility belongs,

The sources of funds for the above maintenance cost are foreign currency,

domestic currency and taxes.

The details of calculation are described in the following. (The summary of the
maintenance costs by alternative improvement and year are as shown in Table

3.5.7 and their details in A.3.5.10 to A.3.5.22,(4))
The level of road maintenance by type of road, aims at maintaining the follow~

ing average operating speeds:

- Existing earthroad 18 to 20 km/hr in wet season

36 to 40 km/hr in dry seascn
- Improved laterite road 55 to 60 km/hr throughout a year
- paved road 70 to 75 km/hr throughout a year

(2) Road Maintenance Cost

(a) Maintenance cost of existing road

Ag of Novémber, 1974, Office of Roads of Haut-Zaire Region has the following
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pudget for the maintenance of the Kisangani - Ndu section of the project
(1)

roac: Year Kisangani_— Buta —.Dulia bulia - Monga  Monga - Ndu
Buta Section Section Section Section
(314 km) {74 km) {25C km) (72 km)
1974 95 Z/km - ‘ 200 Z/km -
1975 200 1,000 Z/km 190 -
1976 200 , 500 200 200 Z/km
1977 200 200 500 200

For the stretch of 314 km from Kisangani to Buta, the section where the
rehabilitation work with the aid of IBRD is now underway, the annual budget
of 200 2/km is to be given for the maintenance after this rehabilitation

work has been completed.

For the road north of Buta, no rehabilitation program exists at the present,
but plans are to repair it by section with an annual budget of
1,000 Z2/km in the initial year and 200 - 500 Z/km for the remaining

years,

Such maintenance work, including the heavy maintenance during the year, is

scheduled to be completed as far as Ndu, by 1977.

The weighted average of the above maintenance costs for 1974 - 1977 all in all
is 304 Z/km per year which is converted into approximately to 350 Z/km per
year with the current 1975 price level. However since the normal traffic

will increase somewhat in the future even without any improvement of the
preject road and this price is not sufficient to maintain the road at the
all-weather level, it is considered necessary to increase the maintenance

cost to approximately B0O0 Z/km-per year whén the cost is calculated as shown

in A.3,5.10"v A,.3.5.13. This unit price is made up of foreign currency, taxes and
domestic currency - 30%, 13% and 57% respectively.

t

(b} Maintenance cost of improved laterite road

{i) Maintenance cost of shoulders, side~slopes,

side~ditches and cleared zone (See Table 3.5.11)

bote (1): Source: Office des Routes Régional, Kisangani, Nov. 1974,
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This cost is considered constant regardless of the traffic volume and ig
calculated and shown A.3.5.11. 15% of the 471 Z2/km/year will be met by

foreign currency, 11% by taxes and 74% by domestic currency.
(ii) Maintenance cost of road surface

The maintenance cost of the improved laterite road varies with the traffic
volume. As shown in A.3.5.12, the cost will be 340 Z/km/year for ADT of 100,
which will be broken down into 49% from foreign currency, 18% from taxes, and

33% from domestic currency.
(iii) Total maintenance cost

The total of the above items (i) and (iil) is as Ffollows:
C = 430 + 3.4 x ADT (%/km/year)

The percentages of foreign currency, taxes and domestic currency calculated

accoxding te various traffic volumes is as follows:

Foreign Domestic
ADT Currency Taxes Currency  Total
less than 50 25% 13% 622 ©100%
50 - 100 30 14 56 100
100 - 150 34 14 52 100
15¢ - 200 36 15 49 100
meore than 200 38 15 47 100

{(c) Maintenance cost of paved road

(1) Maintenance cost of shoulders, side-slopes,

side~ditches and cleared zone

This cost is assumed constant regardless of traffic volume and as same as
the case of the improved laterite road. The cost is 471 Z/km/year, which
will be broken down into 15% from foreign currency, 11% from taxes and 73%

from domestic currency. (See A. 3.5.11,)

{ii) Maintenance cost of road surface

.

Assuming that the maintenance cost of the paved road remains constant while

traffic volume is small, the cost, as shown in A.3.5.13 has been calculated
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to be 600 Z/km/year per 1,500 in ADT, which will be broken down into 39% from

foreign currency, l4% from taxes and 47% from domestic currency.
when the ADT exceeds 1,500, the maintenance cost of 600 Z/km/yeaxy for an
excess traffic volume of 1,500 in ADT is to be added.

{iii) Total maintenance cost

The total of items (1) and (ii) above is as follows:

ADT & 1,500 C
1,500 < ADT c

430 + 600 = 1,030 Z/km/year
1,030 + 0.4 {ADT - 1,500} Z/km/year

The results of calculating the proportion of foreign currency, taxes and

domestic currency according to traffic volume have heen estimated as follows:

Foreign Domestic

Currency Taxes Currency Total
less than 1,500 29% 13% 58% 100%
1,500 - 1,800 30 13 57 100
more than 1,800 31 13 56 100

(d) Maintenance cost of bridges

(i) Existing bridges

It has been assumed that steel members will be painted once every 5 years

and wooden path boards will bhe replaced once every 4 years.

Painting cost = (metal tonnage) x 40 2/t x 1/5(per year)
Cost of path board = {(bridge length in meter)x {width in meter)
x 0,08 m x 70 Z/m3 x 1/4(pexr year)

(ii) New bridge

Steel members will be painted once every 5 years and the pavement surface

will be overlayed once every 6 years.

Painting cost = (metal tonnage) x 40 %/t x 1/5(per year)
Cost of pavement = (bridge length in meter) x (width in meter)

x 5 2/m? x 1/6 (per year)
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The proportion among foreign currency, taxes and domestic currency is

estimated to be 50%, 15% and 35% respectively.

Caleculation of maintenance cost of a ferry is shown in A.3.5.14 - A.3.5.18

(e) Operating and maintenance cost of ferry

and the results are as shown in Table 3.5.6.

(£) Road malntenance cost per year.

The maintenance costs discussed under (a) to (e) above have been applied to

each section of the project road and accumulated by construction division as

shown in Table 3.5.7 and their details in A.3.5.19 to 2.3.5.22.

Table 3.5.86

Annual Operating and Maintenance Cost of Feryy

{Z/ferry/vear)
Annual c . o N
Name of Type of Operating and urrency Components
River Ferry Maintenance Foreign Domestic
Taxes Total
Cost Currency Currency
Aruwimi 35 tons 28,600 Z/year 49% 15% 36% 100%
With the| U&1& 30 tons 24,800 48 14 38 160
HPrOvVes piq4 8 tons 6,200 40 11 49 100
ment of (Hand-
project rowing)
road :
‘ Bomu 12 tons 14,500 47 14 39 100
Without
the Aruwimi 35 tons 26,800 48 15 37 100
| improve~| pyg14 30 tons 23,000 47 14 39 100
ment of )
project | Bili 12 tons 5,500 38 11 51 100
road Bomu 12 tons 12,900 45 14 41 100

Note: Costs in the Table are calculated on the cost level of April 1975.
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3.5.3 Financial Project Cost by Year

(See A.3.5.19, A.3.5.20, A.3.5.21 & A.3.5.22.)
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4. EVALUATION OF PROJECT

4.1 Method of Evaluation

4.1.,1 Method of Cost-Benefit Analysis-

(1) Main Formulae to be used

(i} Maximum Possible Investment

The maximum possible investment (Table 4.3.1) is obtained by the follow-

ing formula:

n 1
K= Z [’W—"TE" . (Bt-—AEt)} it eaaaann e (401
t=1 {( 1+x)
Where:
K = Maximum possible investment
n = Number of years of analysis period = 30
r = Discount rate = 0.12
Bt = Benefit in the year t
AEt = ghadow-Priced Malntenance cost of the project rocad in the year t

(Table 4.1.1-Table 4.1.3)

{ii) Internal Rate of Return

The internal rate of return (Table 4.3.1) is R that makes hoth sides

of the following formula egqual.

Bt _ & Ct . REL - . 8
=1 (Rt & | et (1+R) © (g™ oo (42)
Where:
R = Internal rate of return (Table 4.3.1)
- Ct = phadow-Priced Improvement cost of the project road in the year t
(Table 4.1.4 -~ Table 4.1.5)
5 = Residual value of the project road,which is assumed to

be zero when n = 30
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(iil) Benefits

The benefit Bt used in the formulae {4.1) and (4.2) is obtained by the

following formula:

1]

Bt NADt + BRt + KWt + SMt B (4.3)

Where:
Bt = Total benefits in the year t (Table 4.3.9 - Table 4.3.10)
NADEt = Net increase in the added value of products in the year t
' (Table 4.3.9)
BRt = User Benefits in the vear t (Table 4,3,9 - Table 4.3.10)
KWt = Net increase in the income of local unskilled laborers
to be employved in the improvement of the project road in the
year t (Table 4.3.9 - Table 4.3.10)
SMt = Savings in the maintenance cost of the project road in the year t

{Table 4.3.9 - Table 4.3.10)}

(iv} Cost-Benefit Ratio

The cost-benefit ratio is obtained by the following formula:

{ =2
(14r) T

] T

R'= (4.4)
{ Ct + AEt } 5
(1+r) © (14r) "
t=1
Where:
R' = Cost - benefit ratio

Plate 4.1.1 shows the process of cost-benefit analysis using the

formula {(4.1) to the formula (4.4).
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Plate 4.1.1 Process of Cost - Benefit Analysis

Benefit by Year
(Table 4.3.9 g
Table 4.3.10)

Maximum Possible

Investment
{Table 4.3.1)

v

g

Internal Rate
of Return
(Table 4.3.1)

Discount Rate
r=0.12

7

Analysis Period
n=30 years

Residual value
S =0

Maintenance Cost
of Project Road
by Year (Shadow-
Priced} (Table
4.1.2 & Table
4.1.3

Cost~Benefit Ratio

(Table 4.3.1 &
Table 4,3.2)

Improvement Cost
of Project Road
by Year (Shadow-
Priced} (Table
4.1.4 & 4.1.5)

]

Net Increase in-
Added Value
(Table 4.3.9 &
Table 4.3.10)

User's Beénefit
{Table 4.3.9 g
Table 4.3.10)

Net Increase
in Unskilled
Laborers'
Income

{Table 4.3.9
& Table 4.3.10)

Savings in
Maintenance
Cost of
Project Road
(Table 4.3.9 &
Table 4.3.10)
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4,1,2 Basic Concept on Condition of Analysis

(1) BAnalysis Period

An analysis period of economic evaluation of 30 years was adopted

because of the following reasons:

(i) It is required to adopt a long analysis period in order to
measure the economic impact due to the additional investment which will
take place nearly 15 years after commencement of the original improwve-
ment. ‘

(ii) 1If the analysis period is long encugh, the residual value becomes
almost negligibly small as viewed from a discount rate of 12%, 'There-

fore, the residual value may be considered to be zero.

(2) Discount Rate

The discount rate must be theoretically equal to the opportunity cost
of capital in Republic of Zaire. However, it is extremely difficult
to estimate this correctly from the view point of the current financial
and economic conditions of the country. Therefore, 12%, which is

reasonable as the current international level, was adopted.

(3) Shadow Price

The official rate of one zaire is two U.S. dollar. However, this does not
mean that an economic value of one gzaire is equal to two U.S. dollar.

The value of one zaire to be used in the economic evaluation must not be
an official rate nor black market rate, but must exactly be an economic
value of one zaire. However, it is a task of extreme difficulty to
measure this economic value.

We assumed that the economic value of one zaire ig 1/1.5 of an offiecial
rate. This assumption will be reasonable also as viewed from an example
of the feasgibility study of Bukavu—Kindu,Roadl/. However, as seen from
Table 4.1.4, whether to use an official rate or not was dealt as the

objective of the sensitivity analysis.

Note 1/ Source: TAMS - Technical and Economic Feasibility Study for

the Bukavu-Kindu Boad, Final Report, March 1974, P.X.~3




A problem of the economic value arises also in the wages of laborers.

The wage of laborerxs to be emploved in construction was assumed to be

1.2 zaire a day for an unskilled laborer taking intoconsideration the mini-
mum legal wage. But the effective wage in the locality is mostly more or
less 0.7 zaire per day. Therefore, the difference of 0,5 zaire may be
subtracted from the wage, but we dealt this as the benefit due to a net
increase of the income because the legal wage cannot be neglected after
all. If. this D.5 zaire is subtracted from the wage or it is dealt ag

the benefit, there is no change in the internal raﬁe of returh, but a
slight change occurs in the benefit/cost ratic. But this change is
negligible since the net increase of income of laborers is extremely

small as described later. Concerning laborers who are to be employed

in the maintainance work of the road, the problem of the legal and ef-
fective wages also arises. Therefore, labor costs are multiplied by 0.5
in the maintenance cost in Tableé 4.1.1 to 4.1.3.

(4)  Import Duty

Duty on imported construction equipment and materials was subtracted -
from the construction costs in Tables 4.1.4 and 4.1.5. Of course, there

is another way that this is added to the benefit instes? of substracting
this from the costs. However, the former method was adopted here.

Even if either method is adopted, there is no change in the internal
rate of return, while a slight change will occur in the benefit/cost

ratio,

{5) Content of Benefit

Ag seen from the formula (4-3), the benefit consists of four factors; i.e.
user henefit, net increase of an added value due to the increase of
agricultural production, savings in the road maintenance cost, net in-
crease of the income of local unskilled léborers.

For the net increase of an added value due to the increase of agri~
cultural production, the following measures were taken to prevent double

counting when it is added to the benefit.
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(i) When an added value is calculated, producers' price, was used
instead of consumers' price.

(iij A net increase of an added value was calculated subtracting op-
portunity cost of increased farm workers from the increase of an added

value.

But, whether to add the net increase of an added value to the benefit

was dealt finally as an objective of the sensitivity analysis.

{6) Ceiling of Traffic Volume

The forecast of a traffic volume is usually limited to approximately 20
years, However, a traffic volume after 2lst year to 30th yvear was assumed
gonstant since the analysis periocd of 30 years was adopted in the present

study.
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4.2 Benefits

4.2.1 Usexr Benefit

Generally, the user benefit in the case of considering the increase of the

average tonnage to be carried by a vehicle is calculated in the following

formula:

BR = AQ.BRN.UCRB - AQ.ARN.UCRA Y - D 0 |

ir

Where:
BR = User benifit
AQ
BRN

il

Tonnage to be transported after the project road is improved.

It

Conversion factor from a ton of freight into a number of vehicle

without the project road improvement,

ARN = Conversion factor from a ton of freight into a number of vehicle
with the project rxoad improvement.

UCRB = Operating cost per vehicle without the project road improve-
ment (at the conversion factor of BRN).

UCRA = Operating cost per vehicle with the project road improve-

ment {at the conversion factor of ARN).

There is a possibility that the benefit is over—estimated unless
UCRB is clearly for BRN and UCRA is clearly for BRN, The formula
(4.5.2.) would represent the most severe case if the loading con-

ditions of UCRB and UCRA are not clearly defined,
BR = AQ. ( ARN.UCRB - ARN.UCRA } 7 i eustsnssanosnans {4.5.2.)

But there is a possibility that the benefit is less-estimated if
the benefit is calculated by using the formula {4.5.2.). Therefore,
the most appropriate benefit would be represented by the formula
(4.5.3.) which is the intermediate one between the formula (4.5.1.)

and (4.5.2.).
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BRN

BR = AQ.ARN. (UCRB - . N 5.
Q.ARN. ( UCRA) RN (4.5.3)
While,
" AQ.ARN = DA N € 90 3
where:
DA = Number of vehicles after the project road was improved.
Then,
BRN
BR = . - v P I =
R = DA, (UCRB - UCRA) AN _ _ {4.5.5)

Thus, the formula {4.5) is. induced.

BRt

Where;:

BRt

DAtmk

UCRBmk

UCRAmk

BRNtk

ARNtk

il

Z BRNtk
DAtmk « (UCRBmk - UC A
E\ ~ ( RAk) + ——m b L. (4.5)

User benefit in the year t (Table 4.3.9 - Table 4.3.10)
Traffic of the vehicle of type k in the section m in

the year t with the project road improvement (Table 2.4.36)
Operating cost of the vehicle of type k in the section m
in the year t without the project road (Table 4,2.2)
Operating cost of the wvehicle of type k in the section m
in the year t with the project road improvement (Table 4,2,1)
Conversion factor to convert a ton of freight into the
number of the vehicles of type k without the project road
improvement (Table 2.4.7)

Conversion factor to convert a ton of freight into the
number of the vehicles of type k with the project road
(Table 2.4.7)
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The user costs UCRBmk and UCRAmk-used in the formula (4.5) are

calculated respectively as follows:

]

UCRBmk UFRBmk + UDRBmk + UTRBmk+MRk T ¥ )

Where:
UFRBmk = Fuel cost of the vehicle of type k
in the section m without the
project road improvement (Table 2.3.10)
UDRBmk = DepreciatiénAcost of the vehicle
of type k in the section m without
the project road improvement (Table 2.3.10)
UTRBmk = Necessary travel time of the vehicle
of type k in the section m without
the project road improvement (Table 2.3.8)
MRk = Time value of the vehicle of type k (See 2.3.1.(4)).
UCRAmk = UFRAmk + UDARmk + UTRAmk.MRk ..........0... (4.7
Where:

UFRAmk = Fuel cost of the vehicle of type k
in the section m with the project road (Table 2.3.10)

UDARmk = Depreciation cost of the vehicle
of type k in the section m with the
project road (Table 2.3.10)

UTRAmk = Necessary travel time of the vehicle

of type k in the section m with the
project road (Table 2.3.8)

The operating costs to be used in the formulae (4.6) and (4.7) are

referred to 2.3. (See Table 2.3.3)
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The operating benefit per trip due to the induced traffic is regarded
theoretically as well as approximately as 50% of that of the normal
traffic, and alsc the developed traffic according to a conservative
opinion is regarded as a part of the induced traffic and its benefit is

regarded as 50% of that of the normal traffic,

But there exist such cases in developing countries where the main portion
of the generated traffic consists of the developed'traffic and it is
necessary in such cases to confirm whether it is appropriate to follow
such conventional principle. The definitions of the induced traffic

and the developed traffic here are as follows; the former means the latent
traffic already exists and induced instantly when the project is carried
out, while the latter means the increased portion of the latent traffic

to be induced by the development of the local economic activities.

The traffic of a given zone-pair is represented by the following formula:

Ob = Sb. f‘;b FUIAU  oeiieiiiiteieir e e (4.8)
where:
Qb = The existing traffic of a given zone-pair without the road
improvement
Sb,= Latent traffic of a given zone-pair without road improvement
f(u)

Probability density function of the trip utility of a given
zone-pair without road improvement
Cb = Operating cost per trip of a given zone-pair without the road

improvement.

Plate 4.2.]1 Distribution of Probability Density Function
of the Trip Utility of a Given Zone-Pair without
Road Improvement

density (P)

Cb
-+  Trip utility (U)
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fm f{u}du in the formula {(4.8) represéhts the shaded area in Plate 4.2.1;
Cbh

in other words, this portion manifests those trips having trip utility
which exceed the average operating cost Cb per trip. In the formula (4.8)
Qb and Sb represent the existing traffic and the latent traffic respectively

and such integration means the manifesting rate.

Because the road improvement is considered not only reduces the vehicular
operating cosﬁ but also affects on the distribution of the trip utility

as well as on the latent traffic, the traffic with the road improvement is
represented by the following formula:

(003
Da = Sa. fea g{u)du Y % S =) |

where:
Qa = Traffic of a given zone-palr with the road improvement
Sa = Latent traffic of a given zone-pair with the road improvement
g({u) = Probability density function of the trip utilization of a
a given zone-pair with the road improvement
Ca = Operating cost per trip of a given zone-pair with the road

improvement

Formula {4.8) and Formula (4.9) are also indicated by using demand curves
as shown in Plate 4.2.2 which are merely the accumulation of the trip-
utilization distribution; and consequently the induced traffic is

repregsented by the following formula:

Qv = Q' - 0b
5 d 2 fa
= Sh. ca f{u)du -~ Sh. b (1) du
S fwau - S fwa 4.10)
= . u - u fe s e e e .
'Sb[Ca()u ch (u}du ] {
where;
Dy = Induced traffic due to the road improvement.
Q' = Traffic with the road improvement where operating cost is

affected by the demand curve remains unchanged.(See FPlate 4.2.2)
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On the other hand, the developed traffic is represented by the following

formala:
.9d =Qa - Q'
i~ a S Ewya 1
= So. ca g{u)du - sbh. ca {u) du cerreaneesaae {4,10)
where:
Qd = Developed traffic due to the road improvement,
Qa =

-5

Transportation cost per vehicle per trip

Traffic with the road improvement when the operating cost

and the demand curve are both affected by the road improvement
(See Plate 4.2,2)

Plate 4.2.2 Increase of Traffic due to Road Improvement

p)

[o4]

Pz\ 7 Ob = Sb- [ f{u)du
< Cb
NN

2
% 2 Q' = sb. [ . £(udu
O o Ca
Q} &, .
& AR Qa = sa [ __ g(udu
4 A, =~ Ca
'y ?Qé
Co P3 %ﬁ?eflt *
(s
/,ue/t
Benefit o/
due to devo%opu o
norma% Benefit 6{7i///
traffic
due to traffic
induced ﬁ/
" | traffic /4225/

car Ha 5 T6
Normal Induced Developad
traffic traﬁf}g A ;§E§£££E

PO QI; Q' sb\ Qa Sa\

+ Traffic
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The user's gurplus with the road improvement is represented by the

following formula:

Yo =% {sb. SU_ f(wau.(u- B} i, (4.12)
u=Chb 4

where:

¥b = User's surplus without the road improvement

u = Trip utilization

This user's surplus is represented by the triangle of P2~Cb-P3 in Plate
4.2.2,
On the other hand, the user's surplus with the road improvement is

represented by the following formula:

va= ¥ {sa. [, | gdu.(u - Ca)} .eereniiriiin. (4.13)
u=Ca

Thig surplus is represented by a triangle P1~Ca~Pb in Flate 4.2.2,
The benifit due to the road improvement equals to the net increase in
the user's surplus; and consequently 1t is represented hy the following

formula:

BF

it

Ya - ¥b

¥ {sa. M gwau.(u-ca)} - % {spb. SN . F(udu.(u - cb)}
u-1 u-1
u=Ca u=Ch
e, (4.14)

Therefore, the benifit due to the road improvement ig represented by
remaining portion of the triangle Pl-Ca-P6 after substracting the
triangle P2-Ch-P3 from it (See Plate 4.2.2), and the portion of its

benefit due to the normal traffic is represented by the following formula:

u

BEFN Ob.{Cb - Ca)  ....... W hestatensraseraranenes  (4.15)
where:

BFN

[H

Benefit due to the noxmal traffic, which is represented

by the rectangle Cb-Ca-P4-P3 in Plate 4.2.2.
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The benefit due to the induced traffic is represented by the following
formula and also by the triangle P3~P4-P5 in Plate 4.2.2,

Cb
BFI = % {sb. f¥ . f(u)du.(u - Ca)}
u-1
u=Ca
Ch - C .
= (Q' - Qb). '“*E?‘ji e eerer it iaraee.  {4.16)
where:
BFI = Benifit due to the induced traffic.

Here exlists the reason why the benifit due to the induced traffic
per trip is approximately 1/2 of that of the normal traffic, although
it varies slightly larger or smaller than this value depending upon the

linear -shape of the demand curve.

In the benifit due to the road improvement the rectangle Ch-Ca~P4~P3 in
Plate 4,2.2. is the benefit due to the normal traffic and the triangle
P3-P4-P5 is the benefit due to the induced traffic and the remaining
portion surrounded by Pl-P2-P5-P6 corresponds to the benefit due to the
developed traffic.

If the average benefit per trip of the developed traffic is assumed
to be approximately equal to that of the normal traffic, then the
benefit due to the developed traffic is represented by the following

formula:
BFD = Qd. (Cb ~ Ca)
= {0a = 0"}, (Ch = €a) tiverivnnnecnennnensanans (4.17)
where:
BFD = Benefit due to the developed traffic.

When the area surrounded by P1-P2-P3-P5--P6 which corresponds to the
genuine benefit due to the developed traffic is compared to the area
formed by {Qa - Q') x (Cb - Ca) which corresponds to the induced traffic
when the benefit per txip due to the developed traffic is assumed to be
aqual to that of the normal traffic, the former will be larger or smaller

than the latter depending upon the linear shape of the demand curves
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and in most cases the former will be larger than the later. If the
conservative opinion is taken, the both are assumed to be equal; in
cther words, the average benefit per trip of the developed traffic is

considered to be equal to that of the normal traffic.

However, this opinion has not been also accepted widely and it would
be appropriate to regard the benefit due to developed traffic per trip
as 1/2 of the benefit due to normal traffic per trip. Therefore, both
cases were calculated in the économic analysis; the one is the case
that the benefit due to the developed traffic per trip is assumed to
be a half of that due to the normal traffic, and the other is the case

that the former benefit is assumed egqual to the later benefit,



- 4-21 -

Plate 4,2,3 Estimating Process of Road User Benefit

Costs of Fuel, Depreciation
& Maintenance of Vehicles,
and Travel Time, by Section
without Project Road
Inprovement

(Table 2.3.8 " Table 2.3.15)

Costs of Fuel, Depreciation
& Maintenance Cost of
Vehicles and Travel Time,
by Section with Project
Road Improvement

{Table 2.3.8~ Table 2.3,15)

L.~

‘Time Value of Vehicle
Heavy Vehicle: 1.18 Zaire/hr,
Light Vehicle: 0.60 Zaire/hr.

User Costs by Section
without Project Road

Improvement (Table
4,2.2)

User Costs by Section

with Project Road Improve-
ment (Table 4.2.1)

v

ehicular Traffic by
Section with Project
Road Improvement
(Table 2.4,36)

User Benefits

(Table 4.2.3)

Conversion-Factor

A

Tonnage into Number

of vehicles

(Table 2.4.7)
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4.2.2 Net Increase of Added Value of Agricultural Products

The net increase of added value NADt (Table 4.3.9 - Table 4,3.10) used

in the formula (4.3) is calculated as follows:

NADt = Z: zz NADt1j e e . (4.18)
r ]
Where;
NADt = Net increase of added value in the year t
(Table 4.3.9 - Table 4.3.10)
NADtij = Net increase of added value of the product type j
in the zone i in the year t {Table 4.2.7)
NADtij = AADtij - BADtij - OCtiij et eaan (4.19)
Where: _
AADEL) = Added value of the product type j in the zone i
in the year t with project road (Table 4,2.5)
BADtij = Added value of the product type j in the zone i
in the year t without the project road (Table 4.2.6)
OCtij = Opportunity cost of the increased agricultural
laborers of the product of type j in the zone i in
the year t (Table 4.2.4)
AADtLj = AQtij- (P - UCOSJ)  vvvirvecernn.. A (4.20)
Where :

AQtij = Production in the zone i in the year t without project
road (Table 2.4.26)
Pj = Price of the product of type j (Table 4.2.4)
Ucosj = Production cost of the product"of type J including

the capital reward but not that of laborers (Table 4.2.4)

Since the price Pj used here is the producer price and a double counting
df the benefit does not take place. If the congsumer price is used here,
the benefit 1s doubled because the consumer price includes the cost of

transportation.
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BADtij = BRtij-(Pj - UCOS3) feear s Cese e - (4.21)
Where:
BOtij = Production of the product type 3 in the zone i

without project road improvement (Table 2.4.22)

Then, the opportunity cost OCtij of the increased laborers in the

formula (4.13) is calculated as follows:

OCtij = UWj- (AQtij - BQtij)-udcy  ..... . (4.22)
Where:
UWi = Necessary number of laborers per ton of the product of
type 1 (Table 4.2.4)
AQtij = Production of the product of type j in the zone i in
the year t with project road (Table 2.4, 26}
BQtij = Production of the product of type j in the zone iin the
year t without project road (Table 2.4.22)
UOC3 = Opportunity cost of agricultural laborers who are engaged

in the production of the product of type j (Table 4.2,4)
The process mentioned here, after all, means the following:
(Net increase of added value) = (Increase of added value)

- (Opportunity cost of increase of capital)

- (Opportunity cost of increase of laborers)

But there is such an opinion that if the number of Farmers increase then

the number of local schocls and hospitals will also need to be in-

creased, and such additional costs for schools and hospitals ought to be

subtracted from
such an opinion
ment in schools

vestment in the

the increase of added value; but this is wrong becanse, if
is admitted the benefit caused by the additional invest-
and hospitals ought to be added to the benefit of in-

road. The calculating process from the formula (4.18)

to the formula (4,22) is shown as a flow chart in Plate 4.2.4.
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Plate 4.2.4 Calculating Process of Net Increase of Added Value

Number of Necessary Agricultural Opportunity Cost of an Agricultural
Laborers per Ton of Production i Laborer per Man. Day.
{Table 4.2.4) {Table 4,2.4)

L v

Total Opportunity Cost of

Increased Agricultural

Production (Table 4.2.4)

Agricultural Produc*

tion without Project Agricultural Ppyoduction

Road Improvement with Project Road Improve-

(Table 2.4.22) Price of Products ment (Table 2.4.26)

{(Table 4.2.4)

V. \}

Added vValue of Agricultural Production Added Value of Agricultural
Products without Project Cost of Products with Project Road
Road Improvement Products ~ Improvement

(Table 4.2.6) (Table 4.2,4) (Table 4.2.5)

Net Increase of Added value
> of Agricultural Products
(Table 4.2.7) = (Table 4.2.5).

(Table 4.2.6)




Table 4.2.4
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Price and Cost of Production of
Agricultural Products

Necessary Number Opportunity

‘ of Laborers per Production Cost of a
Official Price Ton of Product Cost Laborer
Pj UWj UCOS j uoc]

(Zaires/ton)

{man-days/ton) (Zaires/tan) (Zaires/man-day)

1. Rice
2, Corn
3. Groundnuts
4, Cassava
5. Cotton
6. Sweet Potato
7. Banana
8. Coffee
9. Palm Qi
10. Rubber
11. Cocoa
12. Cabbage Palm
3. Lumber
Note: Pj
UMW
uocC;
. UCOS

If

40 113 6 0.1
30 83 5 0.1
40 106 8 0.1
20 30 4 0.1
60 160 12 0.1
20 30 4 0.1
20 18 2 0.1
90 90 L5 0.1
90 90 Ls 0.1
40 4o 20 0.1
200 133 160 0.1
90 60 72 0.1
Lo 80 8 0.2

Price maintained in 1969,

Data were collected through hearings at 0ffice des Agricole
Regionale at Kisangani and also plantations located along
the project road.

The official minimum wage is 25 makutas per man-day for
agricultural laborers but their average daily income under
10 makutas because the semi-unemployment situation prevails.

Data were collected through hearings at Office de Agricole
Regionale at Kisangani and also plantations located along
the project road. Data include the capital reward but

not the labor cost.

Opportunity cost of a laborer is an increase in daily living cost when
he gets the job in agricultural work.
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Yearly Added Value in 1989 with Project Road Improvement

Valeur brute annuelle en 1989 avec 1'amélioration

de la Route de Projet

unit .
(unité: Zaire)

Zone

Bondo(2)

Buta(3) Banalia(h) Aketi(ZL-Bambesa(B) Ango(10) Poko{12)

Rice
Riz
Maize
Mais

Peanuts
Arachides

Cassava
Maniocc

Cotton
Coton

Sweet Potato
Potates .douce

Banana
Banane

Coffee

* Café

Palm Oi1l

* Huil de palme

Rubbeq
Caoutchouc

Cacao
Cacao

Palmist

' Palmiste

Lumber
Bols de charpente

55,454
101,050
65,248
293,616

164,112

264,258
5,940

45,675

104,040 106,674
54,675 83, 700
55,968 38,272

314,800 1,263,120

78,432 95,184
306,936 430,614
54,045 75,150
31,456 26,955

22,500

72,522
53,325
34, 144
191,968
109,824 210,720

173,952 163,824

167,976

87,120 99,495 4,635 473,895

29,430 79,380 8,460 82,170

9,220
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Table, Yearly Added Value in 1989 without Project Road Improvement
2. . .
Tableau Valeur brute annuelle en 1989 sans 1l'amélioration

de la Route de Projet

unit )
(unité' 2aire)

Type of Commodity Zone

Type de article Bondo{2) Buta(3) Banalia(l) Aketi{7) Bambesa({9) Ango{10) Poko(12)

1. Riee 36,788 73,338 330,582 49,232

2. Eilie 67,625 38,525 72,925 36,200

. Peamute o 43,26k 39,456 31,136 23,160

b ;Zﬁiiza 194,720 221,856 1,026,768 130,256

> 82252“ 94,368 34,368 56,006 62,352 119,472 153,936 82,272
6 Sweet Potato

* Potates douce

Banana
Banane

175,248 216,324 350,028 113,994

Coffee
8. cots 5,445 2,520 9,540 79,650 91,035 - 4,230 433,395

Palm Qil
9+ Huil de Palme 900 16,110 18,180 675 54,675 3,915

Rubber

10. Caoutchouc 4,980

n. Cacao

Cacao
Palmist

12. Palmiste

Lumber
13- pois de charpente 270,624
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Net Increase of Added Value in 1989 by Zone by

Table - Commodi ty

k.2.7

article en 1989

Augmentation nette de la valeur brute par zone par

Type of Commodity

Type de arxrticle

Zone

(unit

unité : Zai I‘e)

Bondo(2) Buta(3) Banalia{4) Aketi(7) Bambesa{9) Ango(10) Poko(12)

* Huil de palme

Rice

Sweet Potato
Potates douces

Banana 80,

Banane
Coffee
Café
Palm Qi

Rubber
Caoutchouc

Cacac
Cacao

Palmist

* Palmiste

Lumber

35,

© Ris 12,462
e
e w353
o s ase

109

396

820

Bois de charpente

20,498
10,788
11,042
75,517

29,376

81,551
41,220

12,276

50,803
11,206

L, 772
192,036

26,112

75,527
52,488
7,020

14,016

269,312 1,372,784

15,549
11,439

7,340
50,141

31,648

48,584

5,976

23,004

7,376

60,832 13,344 54,368

6,768 324 32,400

19,764 6,768
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4,2.3 Other Benefits

The net increase of income of local unskilled laborers to be employed
in the improvement of the project road included in the formula (4.3)
is obtained by the following formula;

KWt = KLt -UKw- & . e
Where:

veeeaa {4.23)

KLt = Number of local unskilled laborers to be employed in
the improvement of the project road in the year of t
{man~-days) (Table 4,2.8)

UKW = paily Wage of an unskilled laborer to be employed in
the locality =1.,20 Zaire/day

o = Coefficient to obtain the net increasze of income from
wages excluding the copportunity cost = 0.5 (This value

was obtained from hearings with local contractors)

In the same way, the benefit of savings in the maintenante cost of the
project road (SMt) used in the fomula (4.3) is obtained as follow
(Table 4.3.9 - Table 4.3.10);

BEt - ABt e et o aar e anaanan Pee s

SMt = (4.24)
Where:
" BEt = Maintenance cost of the road without the project road
improvement {(Table 4.1.1}
ARt = Maintenance cost of the road with the project road

improvement (Table 4.1.2 - Table 4.1.3)

The benefit from internaticnal traffic is neglected in the calcula-

tion of benefits in this report because of the following reasons;

(1) ZInternational through traffic is generally well influenced
by the policies regarding diplomacy, international trade
and transportation of each of membér countries of the
project road and therefore it is really difficult teo

estimate it definitely at the present stage;



(ii)

(iii)
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The benefit. of international through traffic on the project
rocad by foreign vehicles through the territory of Zaire is
not considered-to belong to Zaire, On the contrary, it is
anticipated that Zaire must bear the increase of the main-

tenance cost of the project road; and

Internationql tourism traffic on the project road will cer-~
tainly bring forth a fair amount of foreign currencies to the
localities along the project road, but the completion of the
Improvement of the project road alone is not enough for the
purpose of gaining foreign currencies; investments in such
facilities as hotels, gasoline stations, Vehicle repalr shops
and various stores are necessary. In congideration of such
conditions, it is really difficult to calculate the net in-
crease of the local income to be caused by international

through traffic.



—

13
14
15
16
17
18

Table

4.2.8

Tableau

Year

Année

1980
81
82
83
84
85
86

91
92
93
9k
95
96
97
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- Labors to be locally Employed in Construction

e

Employ&s pour la construction 3 recruter sur place

Alternative |

1,608,000
1,608,000
1,608,000

536,000

270

8,680

8,680

17,720

(man-days/year)
(homme-jours/année)

Alternative |l

725,200
777,000
777,000

310,800

71,000

71,000

164,000
164,000
233,000
233,000

180

450
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4.3 Results of Xconomic Analysis

In the economic analysis of the project the benefit/cost ratio method

and the

internal rate of return method were adopted, and five cases

of analysis were carried out by alternative, varying evaluating condi-

tions ag follow as it is done in so-called sensitivity analysis:

(a)

(b)

{c)

(a)

Shadow rate is applied to the cost of improvement or not;

The net increase in added value of agricultural products is

included in or excluded Ffrom the benefit;

Savings in time cost is included in or excluded from the

henefit; and,

The benefit due to the developed traffic per trip is assumed

to be a half or same as that due to the normal traffic.

Tt is understood from Table 4.3.1, that even:Alternative II shows

such low values as 0.531 in the benefit/cost ratio which is much

smallerxr

than 1.0 and 7.4% in the internal rate of return which is

much smaller than the discount rate of 12% under the severet condi-

tions; and Alternative I shows worse values than Alternative II undex

the same conditions. Consequently, both Alternatives are not econo-

nmically

Viewing

justified under such conditions.

Alternatives by route section, the following facts are found

from Table 4.3.2 that:

In Alternative I the route section between Kisangani and
Banalia is economically justified in all cases except the

most severe one;

In Alternative I the route section between Kisangani and
Buta is economically justified in all cases except the most

sevexe case.



- 4-35 -

Next, viewing overall the project, it is understood from the results

of the economic evaluations that:

= In Alternative II the route section between Kisangani and
Banalia is approximately economically justified under the most

severe conditions because the benefit/cost ratio is nearly
1.0;

In Alternative II, if it is viewed under the conditions except
the most severe conditions, the benefit/cost ratio of the
entire route shows a favorable value in each case as shown in
from # 6 to # 9 and it is recommended to improve the entire

route if the financial situation permits.

Tables 4.3.3 and 4.3.4 show the costs and the benefits of the project
by alternative and by year. The benefits consist of such four factors

as {1l) the net increase in added value of agricultural products,

(2) the users' benefit covering savings in operating cost including

those due to the improvement of loading factor and those in time cost,

(3} the net increase in unskilled laborers' income and (4) savings in

maintenance cost of the road. The figures of users' benefit in those

tables show the case that the benefit due to the developed traffic is
assumed equal to that of the normal traffic. 1In those tables the
users' benefit occupies 67% and the benefit due to the net increase
of added value 30% of the total benefit. Consequently, the total of

the rest benefit is not more than 3%.

In the most severe case the users' benefit occupies 90% and the net
increase in added value zero % and the total of the rest benefit 10%

of the total benefit.

Tables 4.3.7 and 4.3.8 show savings in the operating cost by section
and by year, which are not discounted, for Alternative I and Alter-
. native II respectively. The figures in the table include savings in

time cost.
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Tables 4.3.9 and 4:3.10 show also the cost of improvement by vear for
Alternative I and Alternative II respectively with shadow rate as well

as without shadow rate, both of which are not discounted.

Benefits shown in Table 4,3.5 include not only the users' benefit but
also all other benefits appearing in Tables 4.3.3 and 4.3.4 respective-
ly. 1In this table the bhenefit due to the net added value is distribu-
ted to each route section according to the amount of sawvings of the
operating cost of every route section under the assumption that the

all route sections are improved and opened for traffic simultaneously.
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Table 4.3.2 Results of Econoﬁic Analysis by Alternative and by Section
Exchange Benefit Benefit . oo B/C Ratio by Route Section
Case Alt?r— raFe f?r dge to net due.to due to (1) (2) {3) F4) (5) (6) {7) (8) (9) . (10). Entire
native gstlmatlng }ncrease §av1pgs developed Bangassou Monga Bondo Likati Dulia Buta Tele Xole Banalia Bengamisa route
improvement in added in time traffic —~ —~ ~ —~ o~ i~ ~ ~ ~ —~—
cost valiue cost Monga Bondo Likati Dulia Buta  Tele Kole Banalia Bengamisa Kisangani
# 1 I OR x 1.5 Yes Yes Normal 0.056 0.056 0.164 0.169 0.241 0.87% 0.935 0.530 2.639 2.367 0.945
# 2 I OR Yes Yes MNormal 0.072 0.071) 0.207 0.216 0.307 1.123 1.196 0.682 2.397 3.046 1.209
# 3 I CR x 1.5 No Yes Normal 0.048 0.047 0.123 0.128 0.177 0.623 0.663 0.383 1.845 1.656 0.668
# 4 I OR No Yes Normal 0.062 0.060 0.156 0.163 0.225 0.797 0.848B 0.493 2.375 2.131 0.855
# 5 I OR x 1.5 No No 1/2 x Normal 0.022 0.022 0.056 0.058 0.081 0.262 0.303 0.175 0.844 0.757 0.305
# 6 11 OR x 1.5 Yes Yes Normal 0.129 0.166 0.381 0.334 0.432 1.508 1.53% 1.143 3.027 2.792 l.662
# 7 IT OR Yes Yes Normal 0.1l64 0.206 0.473 0.425 0.549- 1.902 1.944 1.417 3.893 3.519 2.107
# 8 II OR x 1.5 No Yes Normal 0.117 0.151 0.294 0.258 0.324 1.045 1.069 0.780 2.088 1.926 1.156
# 9 1T OR No Yes Normal 0.149 0.187 0.365 0.328 0.411 1.319 1.350 0.967 2.685 2.476 1.466
#10 1T OR x 1.5 No No 1/2 x Normal 0.054 0.069 0.135 0.119 0,149 0.481 0.4%92 0.358 0.960 0.884 0.531
Notes: 1) Yes means considered, and No means ignored. '
2) OR means the original exchange rate of US$ 1.00 = Z 0.50.

3)

4)

Normal means the same amount as much as that due to the normal traffic; while 1/2 x Normal means the half amount of that due to
the normal traffic.

As for the benefit and the cost by route section, refer to Table 4.3.5 and Table 4.3.6 respectively.
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Table
Tableau

{Alternative-1)

{(Present Value discounted at 12%)
Cout et bénéfices de projet en ann&e (Alternative-T}
(Valeur escomptde actuelle i 12%)

3.3 Costs and Benefits of Project by Year

[ Indicated in present value discounted at 12% to the 0 th year (1979)]
which is immediately before the commencement of construction.

Indiqué i valeur escomptée actuelle 3 12% & O(Z&ro) année (1979) ]
gquelle est en avant le commencement immédiat de la construction.

Net |ncrease Savings In Maintenance Maintenance
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(Unlt .

Unitd’ 1,000 Zaires)

Net Increase in Unskilled Maintenance Total Cost of Cost of Improvement Cost Improvement Cost
T Year in Added Value Benefit Laborers' lncome Cost Benefit Proposed Road Existing Road (with shadow rate) (without shadow rate)
Augmentation Cofit Cotit
Augmentation d'usagers dans Economie dans Cofit Cofit d'amélioration d'amélioration
nette dans la  Béné&fice main-d'ocuvre non le cofit Bénéfice d'entretien de d'entretien de (avec taux (sans taux
I Année valeur ajout@e d'Usagers spéclalisée d'entretien totale route proposée route existante gconomique) Zconomique)
1 1980 1,005 1,005 22,994 17,453
2 1981 897 897 17,901 13,835
3 1982 801 80) 15,983 12,353
b 1983 99 599 238 -73 863 Lk 370 5,775 L, 471
5 1984 377 1,073 ~66 1,384 396 4 331
6 1985 593 1,493 -59 2,028 354 295
7 1986 758 1,840 -52 2,547 316 264
8 1987 883 2,131 ~47 2,968 282 235
9 1988 971 2,366 ~42 3,295 252 210
0 1989 1,000 2,377 -37 3, 340 225 188
11 1990 1,012 2,367 -33 3,346 201 168
12 1991 1,009 2,340 2 -30 3,321 179 150 572 439
13 1992 996 2,298 1 -27 3,269 161 134 518 321
Ih 1993 974 2,204 -25 3,153 144 119
15 1994 944 2,116 -23 3,036 130 106
16 1995 909 2,021 -22 2,909 117 95
17 1996 871 1,922 ~20 2,773 105 85
18 1997 83} },82] -18 2,633 94 76
19 1998 789 1,720 -17 2,492 8l ) 68
20 1999 747 1,619 -16 2,350 76 - 60
21 2000 705 1,520 -4 2,211 68 54
22 2001 663 1,424 -13 2,074 61 L8
23 2002 622 1,331 ~11 1,942 54 43
24 2003 582 1,242 ~10 1,814 49 38
25 200k 520 1,109 -9 1,619 43 34
26 2005 L6k 990 -8 b,h46 39 31
27 2006 bk 884 '=7 1,291 35 27
28 2007 370 789 -6 1,153 31 24
29 2008 330 705 -6 1,029 28 22
30 2009 295 629 -5 919 25 19 o o
TOTAL 18,731 42,928 2,945 -637 63,908 3,991 3,294 63,645 h8,872
Note: In the table, even in the case of improvement cost without shadow rate the tax component is excluded.

Méme dans le cas du cofit de 1'amélioration de la route sans prix fictif, les taxes sont exclues.

As for the case of being not discounted, see Table 4.3.9 in Vol. 2.
Se réferer au cas de non-décnmpte voir le Tableau 4.3.9 dans le Vol 2.

In the cost of improvement of 1980 the costs of final engineering between 1976 and 1979 with interest are added.
Dans le cofit de 1'amélioration de 1988, les cofits de 1'&tude technique finale entre 1976 et 1979 avec intéréts sont ajout@s.
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Table , 5,  Costs and Benefits of Project by Year {Alternative-Il)

Tableau {Present Value discounted at 12%)

Colit et bénéfices de projet en année (Alternative~II)

(Valeur escomptée actuelle i 127)

[ Indicated in present value discounted at 12% to the 0 th year (1979)]
which is immediately before the commencement of construction.

.

[ Indiqué 3 valeur escompt&e actuelle 'd 12% & 0(Z&ro) année (1979) ]
quelle est en avant le commencement immé&diat de la construction.
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Unit
(ynits : 1,000 Zaires)

Net Increase Savings In " Maintenance Maintenance
Net Increase User in Unskllled Maintenance Total Cost of Cost of Improvement Cost Improvement Cost
Year in Added Value Benefit Laborers' Income Cost Benefit Proposed Road Exfisting Road (with shadow rate)(without shadow rate)
Augmentation Cofit Cofit
Augmentation d'usagers dans Economie dans Cofit Coiit d'amélioration d'amglioration
nette dans la Bénéfice main-d'ouvre non le coiit Bénéfice d'entretien de d'entretien de (avee taux {sans taux

Année valeur ajoutée d'usagers gpécialisée d'entretien totale Troute proposBe route existante gconomique) Economique)

1980 453 453 10,473 7,949

1981 434 h34 8,154 6,302

1982 387 387 7,280 5,626

1983 99 520 138 101 859 269 370 2,631 2,037

1984 872 968 83 1,428 248 336 115 78

1985 593 1,363 25 65 2,047 230 295 909 702

1986 753 1,691 22 38 2,511 225 264 734 566

1987 883 1,966 25 2,874 210 235

1988 - 971 2,188 16 3,175 194 210

1989 1,000 2,196 9 3,205 179 188

1990 1,012 2,186 4 3,201 164 168 89 61

1991 1,009 2,159 29 -10 3,189 159 150 857 660

1992 996 2,120 26 -12 3,130 146 134 561 433

1993 974 2,032 33 -2 3,038 121 119 1,136 872

1994 9h 2,086 30 -2 3,059 108 106 1,014 779

1995 909 1,994 -2 2,901 97 95

1997 831 1,799 -7 2,623 83 76 21 16

1998 789 1,699 -7 2,482 75 68

1999 747 1,601 -7 2,202 67 60

2000 705 . 1,503 -7 2,201 60 g

2001 663 1,409 -6 2,065 54 48

2002 622 1,317 -6 1,933 49 43

2003 582 1,229 -6 1,805 L 38

2004 520 1,097 -5 1,612 39 34

2005 Lok 980 -4 1,439 35 : 31

2006 b1y 875 -4 1,285 31 27

2007 370 731 -4 1,147 28 24

2008 331 697 -3 1,024 25 22

2003 295 =~ ___ 623 . -3 915 22 a9 L L
TOTAL 18,731 40,977 1,579 243 61,529 3,052 3,294 33,974 26,082

Note: in the table, the tax component is excluded even in the improvement cost without shadow rate.

Dans le tableau, les taxes sont exclues meme dans le cofit de 1'amélioration de la route sans les prix fictifis.

As for the case of being not discounted, see Tahle 4.3.10 in Vol. 2.
Comme dans le cas de non-décompte, voir le tableau 4.3.10, Volume 2,
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Table 4.3.5 Total Benefit by Alternative and by Section
Accumulated for 30 vears of total henefits
and discounted at 12%
(Unit: 1,000 Zaires)
Exchange Benefit Benefit . ... B/C Ratlo by Route Section

case Alter- rate for dye to net due to due to (1) (2) {3) 54) ‘ (5) {6) {7) (8) {9} (10)' Entire
native gstimating increase gavipgs developed Bangassou Monga Bonde Likati Dulia Buta Tele Kole Banalia Bengamisa route

improvement in added in time traffic Ay y 4" 4" . a u " n " Wy ‘

cost value cost Monga Bondo Likati Dulia Buta  'Tele Xole Banalia Bengamisa Kisangani
# 1 I OR x 1.5 Yes Yes Normal 291 449 788 873 1,269 6,364 2,151 6,165 28,745 16,813 62,908
# 2 I OR Yes Yas Normal 291 449 788 873 1,269 6,364 2,151 6,165 28,745 16,813 63,908
# 3 I OR x 1.5 No Yes Normal 251 38l 592 659 931 4,154 1,525 4,461 20,100 11,765 45,176
# 4 I OR No Yes Normal 251 381 592 659 931 4,154 1,525 4,461 20,100 11,765 45,176
# 5 I OR x 1.5 No No 1/2 x Wormal 115 174 271 301 425 1,898 697 2,039 9,192 5,380 20,659
# 6 IT OR x 1.5 Yes Yes Normal 368 549 642 700 1,0l 5,460 1,868 4,791 29,129 17,005 61,529
4 7 IT OR Yes ves Normal 368 549 642 700 1,016 5,460 1,868 4,791 29,129 17,005 61,529
# 8 Ix OR x 1.5 No Yes Normal 335 497 496 541 761 3,786 1,297 3,268 20,090 11,727 42,798
#9 I OR No Yes Normal 335 497 496 541 761 3,786 1,297 3,268 20,090 11,727 42,798
#10 IT OR x 1.5 No No 1/2 x ¥ormal 154 229 228 249 350 1,742 597 1,503 9,241 5,384 19,687

Notes: 1) Yes means considered, and No means ignored.

2) OR means the original exchange rate of US§ 1.00 = Z 0.50.

3) Normal means the same amount as much as that due to the normal traffic; while 1/2 x Normal means the half amount of that due to

the normal traffic.

4} As for the total benefit, refer to Table 4.3.3 and Table 4.3.4.
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Table 4.3.6 Total Project Costs by Altexgative and by Section
Accumulated for 30 years of total project costs
discounted at 12%
{Unit: 1,000 Zaires)
Exchange Benefit Benefit . ... B/C Ratio by Route Section
cage [vter— rate for  due to net due te g " (1) (2) (3) (4) (5 (8) (7} (8) (9 (10) Entire
native gstlmatlng increase §av1?gs develdped Bangassou Monga Bondo Likati Dulia Buta Tele [Kole Banalia Bengamisa route
improvement in added in time traffic u M s i A v u i v u
cost value cost Monga Bondo Likati Dulia Buta Tele Kole Banalia Bengamisa Kisangani

$ 1 I OR x 1.5 Yes Yes Normal 5,169 8,043 4,812 5,161 5,270 7,244 2,299 11,640 10,894 7,103 67,636
# 2 I OR Yes Yes Noxrmal 4,069 6,238 3,797 4,041 4,136 5,665 1,799 9,046 8,463 5,520 52,863
¥ 3 I OR x 1.5 No Yes Normal 5,169 8,043 4,812 5,161 5,270 7,244 2,299 11,640 10,894 7,103 67,636
# 4 I OR No Yes Normal 4,069 6,328 3,797 4,041 4,136 5,665 1,799 9,046 8,463 5,520 52,863
5 I OR x 1.5 No No 1/2 % Normal 5,169 8,043 4,812 5,161 5,270 7,244 2,299 11,640 10,894 7,103 67,636
# 6 I OR x 1.5 Yes Yes Normal 2,856 3,299 1,687 2,0%4 2,349 3,622 1,214 4,193 9,622 65,089 37,026
# 7 IT OR Yes Yes Normal 2,245 2,664 1,357 1,647 1,852 2,B70 261 3,381 7,483 4,735 29,196
# 8 IT OR x 1.5 No Yes Normal 2,856 3,299 1,687 2,094 2,349 3,622 1,214 4,193 9,622 6,089 37,026
# 9 II OR No Yes Normal 2,245 2,664 1,357 1,647 1,852 2,B70 961 3,38l 7,483 4,735 29,196
#10 Iz OR x 1.5 No No 1/2 x Normal 2,856 3,299 1,687 2,094 2,349 3,622 1,214 4,193 9,622 6,089 37,026
Notes: 1) Yes means considered, and No means ignored.

2) OR means the oiiginal exchange rate of US$ 1.00 = 2 0.50.

3) Normal means the same amount as much as that due to the normal traffic, while 1/2 x Normal means the half amount of that due to

the normal traffic.
4) Total project cost is the sum of the cost of improvement and the cost of maintenance of the road. (See Table 4.3.3)
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Table Costs and Benefits of Project by Year (Alternative-!)

Tableau 4.3.9

(Amounts are not discounted)

Coilit et bénéfices de projet en année (Alternative-I)

{Sommes n'ont pas escomptées)

OW o~ O I o —
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(gﬂigé : 1,000 Zairas)
: Net Increase Savings in Maintenance Maintenance _
Net Increase User in Unskilled Maintenance Total . Cost of Cost of Improvement Cost !mprovement Cost
Year in Added Value Benefit Laborers' Income Cost Benefit Proposed Road Existing Road (with shadow rate){without shadow rate)
Augmentation Coit Coiit
Augmentation d'usagers dans Economie dans Coiit Coiit d'améliocration d'amélioration
nette dans la  Béné&fice main~d'ouvre non le cofiit Bénéfice d'entretien de d'entretien de (avec taux {sans taux
Année valeur ajoutée d'usagers spécilalisge d'entretien totale route proposée Toute exlstante économique) Economique)
1980 1,126 1,126 28,040 21,085
1981 - 1,126 1,126 22,453 17,355
1982 1,126 1,126 22,453 17,355
1983 156 942 375 ~116 1,358 698 583 9,087 7,036
1984 664 1,892 -116 2,440 698 583
1985 1,171 2,947 ~116 4,003 698 583
1986 1,679 h,067 -116 5,630 698 583
1987 2,186 5,277 -116 7,348 698 593
1988 2,694 6,560 116 9,138 698 583
1989 3,107 7,382 -116 10,373 698 583
1990 3,520 8,234 -116 11,638 698 583
1991 3,333 9,116 6 -116 12,939 698 583 2,230 1,712
1992 4,346 10,029 6 -118 14,263 701 583 1,825 1,401
1993 4,759 10,773 -123 15,410 705 583
1994 5,167 11,581 -127 16,620 710 583
1995 5,574 12,388 -132 17,830 715 583
1996 5,982 13,195 -137 19,040 719 583
1997 6,890 14,003 - 141 20,251 724 583
1998 6,797 14,810 -146 21,461 728 - 583
1999 7,205 15,617 -150 22,672 733 583
2000 7,613 16,425 -155 23,883 738 583
2001 8,021 17,232 -155 25,098 738 583
2002 8,428 18,039 -155 26,313 738 583
2003 8,836 18, 846 ~155 27,528 738 583
2004 8,836 18, 846 -155 27,758 738 583
2005 8,836 18,846 -155 27,528 738 583
2006 8,836 18,846 -155 27,528 738 583
2007 8,836 18,466 -155 27,528 738 583
2008 8,836 18, 846 -155 27,528 738 593
2009 8,836 18,846 -155 27,528 738 583
Note: In the table the tax component is excluded even in the improvement cost without shadow price.

Dans le tableau, les taxes sont exclues mme dans le cofit de 1'amélioration sans prix fictifs.

As for the case of being discounted, see Table 4.3.3 in this volume.

Comme pour le

cas de non~décompte voilr le Tableau 4.3.3 dans ce volume.

In the cost of improvement in 1980 the costs of final engineering between 1976 and 1979 with interest are added.

Dans le colt de 1'amélioration en 1980 le cofit final de 1'&tude entre 1976 et 1979 sans intérét est ajouté.
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Table Costs and Benefits of Project by Year (Alternative-Il)
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4.3.10
Tableau (Amounts are not discounted)
Cofit et bénéfices de projet en année (Alternative-II)
(8ommes néont pas escomptées) Unit
(Unigg: 1,000 Zaires)
Net increase Savings in Maintenance Maintenance
Net Increase User in Unskilled Maintenance Total Cost of Cost of lmprovement Cost Improvement Cost
Year in Added Value Benefit Laborers' Income Cost Benefit Proposed Road Existing Road (with shadow rate) {without shadow rate)
Augmentation Cofit Coiit
Augmentation d'usagers dans Economie dans Coiit Cofit d'amélioration d'amélioration
nette dans la  Bénéfice main-d'ouvre neon le cout Bénéfice d'entretien de d'entretien de {avec taux (sans taux
Année valeur ajout@e d'usagers spéclalisée d'entretien totale route proposée route existante gconomique) Economique)
1980 508 508 11,730 8,903
1981 5hh Sh4 10,228 7,905
1982 544 54l 10,228 7,905
1983 156 819 218 159 1,351 424 583 4,140 3,205
1984 664 1,706 146 2,516 436 583 204 138
1985 1,172 2,691 50 128 4,040 L5k 583 1,795 1,385
1986 1,679 3,738 50 84 5,550 498 583 1,622 1,251
1987 2,186 4,868 63 7,117 520 583
1988 2,694 6,067 L 8,805 538 583
1989 3,107 6,321 27 9,955 555 583
1990 3,520 7,603 12 11,135 570 582 311 211
1991 3,933 8,412 115 -37 12,422 620 583 3,340 2,573
1992 4,346 9,249 115 -53 13,657 636 583 2,448 1,889
1993 h,759 9,932 163 -8 14,845 591 583 5,550 b,264
1994 5,167 11,421 163 -9 16,741 592 583 5,550 4,264
1995 5,574 12,224 -12 17,786 595 583
1996 5,982 13,028 -17 18,992 600 583
1997 6,390 13,832 -5l 20,168 636 583 162 125
1998 6,707 14,635 -60 21,373 642 583
1999 7,205 15,439 ~65 22,579 648 583
2000 7,613 16,243 ~70 23,786 653 583
2001 8,021 17,046 -76 24,991 658 583
2002 8,428 17,850 ¢ -8l 26,198 663 583
2003 8,836 18,654 -86 27,403 669 583
2004 8,836 18,654 ~86 27,403 669 583
2005 8,836 18,654 -86 27,403 669 583
2006 8,836 18,654 -86 27,403 669 583
2007 8,836 18,654 -86 27,403 669 583
2008 8,836 18,654 -86 27,403 669 583
2009 8,836 18,654 -86 27,403 669 583
Note: In the table the tax component is excluded even in the improvement cost without shadow price,

Dans le tableau, les taxes sont exclues meme dans le coiit de l'amélioration sans prix fictifs.

As for the case of being discounted, see Table 4,3.4 in this volume,
Comme pour le cas de non-décompte voir le Tableau 4.3.3 dans ce volume.

In the cost of improvement in 1980 the costs of final engineering between 1976 and 1977 with Interest are added.
Dans le coflit de 1'amélioration en 1980 le coflit final de 1'étude entre 1976 et 1979 sans intérét est ajoutéd.
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4.4 Additional Comparative Evaluations under New Exchange Rate

4.4,1 Conditions in Additional Evaluations

Additional comparative economic evaluations were carried ocut because
the official exchange rate of Zaire currency was revised when this
report was complefed. The rate was changed from USS 1.00 = 2 0.50 to
US$1.00 = % 0.874. The case when the shadow rate of 1.50 was applied
to the original rate, ﬁhat is UB$ 1.00 = 7 0.75, was already evaluated.
But the case of the new rate which corresponds to the case of applying
the shadow rate of 0.874/0.50 = 1.748 to the original rate and also
the case of applying the shadow rate to the new rate which corresponds
to the case of applying the shadow rate of 1.748 x 1.5 = 2.622 to the
original rate are considered necessary to be evaluated. The conditions

of evaluation are as follow:

(a) The operating cost and the cost of improvement are estima-

ted under the new rate;

{b) The shadow rate is applied to the cost of improvement or

not;

(c) The net increase in added value of agricultural products

is included in or excluded from the benefit;

(d) savings in time cost are included in or excluded from the

benefit;

(e) The benefit due to the developed traffic per trip is
assumed to be a half of or same as that due to the normal

traffic.

Table 4.4.1 shows the summary of evaluating conditions for cases before
the revision as well as after the revision of the exchange rate, and
additional evaluations are shown in cases # 11 to # 14 for Alternative

I and cases from # 15 to # 18 for Alternative II respectively.
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4.4.2 Modification of Operating Costs due to Revision of

Exchange Rate

The basic concept of the modification is as follows:

a)

b}

c)

a)

The basic cost level to be modified is that of November
1974 and the costs were estimated by cost item under the
assumption that the exchange rate be revised in Wovember

1974.

Those cost items which consist mainly of foreign currency,
such as vehicles, spare parts, gasoline and oils etc.,

were modified by the following formula;

New price in Zaire = Original price in Zaire x 1.745

Those cost items which consist mainly of local currency,
such as cost of personnel and overhead cost, etc., are
difficult to be accurately modified at this stage and were

assumed to remain at the original cost.

Unit time costs by type of vehicles were assumed to remain

as the original costs.

The results of the modification of operating costs are shown in

Table 4.4.2-1 and Table 4.4.2-2 as costs in makuta per vehicle/kilo-

meter by type of vehicle, by type of road surface and by class of

profile grade.
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4.4.3 Modification of Improvement Costs due to Revision of

Exchange Rate

The basic concept of the modification is as follows:

a)} 'The basic cost level to be modified is that of April 1975
and the costs were modified by annual gross cost of improve-
ment under the assumption that the exchange rate be revised
in April 1975,

b} The foreign currency portions were modified by the follow-

ing formula:

New cost in Zaire = Original cost in Zaire x 1.745

¢} The tax portions were modified as in the same way in the

foreign currency portion as follow:
New cost in Zaire = Original cost in Zaire x 1.745

In calculating the economic cost of the project the tax

portions are excluded.

d) The local currency portions are difficult to be accurately
modified at this stage when it was immediately after the
revision of the rate and its effect on the local currency
portion has not pexrvaded. Consequently, the effect of the
rate revision on the local currency portions was ignored

in this feasibility study.

4.4.4 Modification of Maintenance Costs of Road due to Revision of

Exchange Rate

The foreign currency portion of maintenance cost of the road after the
improvement is theoretically affected by the revision of the exchange
rate, but this effect was ignored in this gtudy because of the follow-

ing reasons:
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aj In the project cost the maintenance cost of the road is
much smaller in amount when it is compared with the cost

of the improvement.

b) This is the type of the cost which becomes necessary in the

future and the exchange rate then is unknown at present.

¢} This item becomes smaller in amount in the aconomic cost of
the project -and does not affect noticeablly on the project

evaluation because it is reduce at the rate of 12%.

d) The maintenance cost of the road was calculated in the
original calculation not by the original exchange rate of
USS 1.00 = 2 0.50 but by the shadow rate of 1.5 to the
original rate which correspeonds to the rate of US$ 1.00 =
Z 0.75.

4.4.5 Results of Additional Sensitivity Analysis

As shwon in Table 4.4.3 it was found that the revision of the ex-
change rate does not much affect on the benefit/cost ratio of the
project. This is because that the devaluation of Zaire currency will
increase the import prices of equipment and their spare-parts, fuel
and olls and some construction materials to be imported which will
result in the increase in the improvement cost of the project, but
on the benefit side of the project tﬁe increase of the import prices
of vehicles and their spare-parts, and fuel and oils will increase
the operating costs of vehicle which will result in the increase of
savings in operating cost and such increase in benefits will cover

the increase in the improvement cost of the road.

In the severest conditions of evaluation which corresponds to the
case # 14 in Alternative I and the case # 18in Alternative IY and

B/C ratio shows 0.34 for Alternative I and 0.59 for Alternative II
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respectively, in which the internal rate of return becomes the nega-
tive value in Alternative I, while only the Kisangani-Banalia section

“is hardly feasible in Alternative II.
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Table 4.4.3 Summary of Additional Economi¢ Evaluations

After Revision of Exchange Rate

gizeiit Exchange Benefit Benefit | (Ezizegtf: value Benefit/cost ratio by route secticn
v ‘ .
Case Alter= met in- ToTe FOT e 0 g0 o giscount 124y IMTErRal Bi“.eﬁ,it (1) (20 (3 @ (5 (& (D (8) (9) (10)
native crease ; g <save developed (Unit: 1,000 r cost Bangassou Monga Bondo Likati Dulia Buta Tele KXeole Banalia Bengamisa

. lmprove- time . . return ratio

in added ment cost ost traffic Zaires) n ¥ n u " y v ~ n v

value ’ ¢ Benefit Cost {%) Monga Bondo Likati Dulia Buta Tele Kole Banalia Bengamisa Kisangani.
#11 I Yes NR x 1.5 No Normal x 1/2 54,150 104,218 0.05 0.52 0.05 0.05 0.11 0.11 0.14 0.48 0.54 0.29 1.44 1.27
#12 I Yes NR % 1.5 Yes Normal 93,428 104,218 0.11 0.89 0.05 0.05 0.15 0.15 0.22 0.82 (0,91 0.48 2.55 2.25
#13 I Yes NR Yes Normal 93,428 77,260 0.13 1.21 0.06 0.06 .20 0.20 0.30 1.10 l.22 0.65 3.45 3.05
#14 I No NR x 1.5 No Normal x 1/2 35,419 104,218 0.00> 0.34 0.03 0.03 0.07 0.07 0.09 0.31 0.35 0.19 0.94 0.83
#15 Ir Yes NR x 1.5 No Normal x 1/2 52,198 56,422 0.10 0.92 0.11 0.14 0.23 0.22 0.27 0.81 0.82 0.6l 1.865 1.53
#16 I1 Yes NR x 1.5 Yas Normal 89,714 56,422 0.17 1.59 0.09 0.12 0.34 0.29 0.83 1.43 1.53 1.13 2.88 2.67
#17 IT Yes NR Yes Noxrmal 89,714 42,188 0.20 2.13 0.13 0.16 0.45 0.39 0.31 1.90 2.04 1.48 3.90 3.62
#18 II No NR x 1.5 No Normal x 1/2 33,467 56,422 0.07 0.59 0.07 0.09 0.17 0©.14 0.17 0.52 0.57 0.39 1.06 0.98

Notes: 1) Yes means included, while No means excluded.

2) NR means the new exchange rate, and NR x 1.5 = OR x 2.6.
OR means the original exchange rate.

3) Normal means the same amount as much as that of the normal traffic per trip; and Normal x 1/2 means a half amount of that of
the normal traffic per trip.
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