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1. Introduct jon: 4

%F#ﬁfq.5AJ~

Tn the 1960's, AID funded B highway projects through-
out Central America. These projects were selected using development

and integration criteria. Now that these highways have been completed
and in use for several years, RCCAP decided that a post facto evalua-

tion of the justification for these highways was appropriate.

In mid 1976, Mr. Lawrence Harrisom, ROCAP Director, appointed
a ROCAP team consisting of Ttwo economists and two engineers €O
prepare an cconomic evaluation of three roads financed by ROCAP
(with a smaller counterpart conuribution from CABEI) toO determine:
(a) whether a benefit -cost analysis undertaken several years after
the roads wernt inco operation confirmed that the three projects
were economically sustified; and (b) how these ex-post benefit -
cost analyses compared with those found in the feasibility studies
or CABEI decrees on the basis of which the decisions to construct

were made.

The team consisted of Clark Joel, Regional Economic Advisor
and Project Caordinator; Rebecca Grant Ascold, Engineer; Victor
Darddn, cngineer; and Gustavo Ruiz, Economist.

The roads were selected on the hasis of the following criteria:

1. They had to be completed pefore 1974 tO allow sufficient
time for the benefits tO materialize.

2. They had to be major projects £inanced mainly by RCCAP.

7, At least twWO of the three roads had to have new develop-
ment as one of its major purposes.

of the three roads, two are in Honduras and one in Costa Rica.
All were completed in 1972. The basic facts about them are as
follows:

17



Total RCCAPTs CABEL's C.A.
Length
Road 2%? Costl/ Share Share Govern-
Cc.A. Pesos C.A. Pesos C.A. Pesof mentZ
Tela-~La
Ceiba,
Honduras 100 11,868,327 9,181,600 2,295,400 391,327
Choluceca-
Guasaule
(Nicaragua
Border),
Honduras 45 3,692,233 2,770,833 662,167 259,233
E1l Coco-
San Ramdn,

Costa Rica 41 156,319,007 11,594,800 2,461,200 2,263,007

1/ 1Including construction, supervision and consultamts, but exclud- -
ing right of way. :

2/ "Calculated as a residual.

Maps of the roads are attached (Annex I). All three were completed
and operative by 1372, and ell are practically new.” In the case of
the “wo Honduran roads, there were no all-weather roads in these
areas; so that both had an important developmental impact.. The
E1 Coco-San Ramén road in Costa Riza, while also a new road,
probably had a lesser developmental impact because it parallels an
older road servicing the same area and connecting the same major
points. However, the older road is much narrower (only 1% lanes),
runs through a large number of villages and has deep slopes and
poor alignment. While the user-cost savings on the E1 Coco-San
Ramén road are substantial, the developmental impact: in this case
is much more difficult to ascertain.

) The.conﬁlusions of the benefit-cost calculacions are summarized
in Seccion 4.

2. Sources of Information

Our initial decision was to use the data from the new ECAT
Study (Estudio Centroamericanc de Transportes), a comprehensive
overview of the whole C.A. highway system, which was nearing



_completion at the time we started our study in mid-1976.

_We were compelled to shift to alternative sources of information.
Continuing delays were ancountered in obtaining the results of the
ECAT survey, and even to date, a final copy is not in our hands.
While ECAT personnel were very cooperative, the data they provided
were frequently inconsistent.

For the two Honduran roads, we used traffic counts made by
TAMS (Tippets-Abbett cCarthy-Stratton), the Ministry of Public
Works and Transportation, Brown and Roct, the 1964 ECAT transporta-
tion study and the “'dicté&menes' (resolucions) issued by CABEI.
Vehicle operating costs were supplied by TAMS. For the El Coco-
Sen Ramén road, 2ll information came from the Ministry of Public
Works and Transpcort of the Government of Costa Rica.

In addition, Mrs., Ascoli, and Messrs. Dardon ancd Ruiz visited
all three 1roads to assess their condition, collect agricultural
production data from the local authorities that would provide some
idea of the development of the area of influence after thes roads
were completed, and query the local authiorities about the likely
impact of the roads on the local economy.

3. Methcdology

Before describing the general methodolcgy applied, the key
concepts usad will be defined:

1. User cost savings: This is the reduction in operating
costs of vehicles as a resulc of the construction of the new road.
It is calculated as the difference between opereting the wvehicles
on the new road ard either on an alternztive road, or on the same
road before it was improved, whichever difference is lower. Tt
may or may not include the value of time saved for drivers and
passengers as a result of the new roed. We will use both concepts -
one including, the other excluding the value of time of drivers and
passengers of commercial vehicles.Ll

2. "Divertad traffic" is the traffic diverted to the new
facility from other roads or forms of transportation.

3., "Normal growth traffic! is traiffic that would dewvelop
naturally as a resulc of expected growth trends in population,

1/ The value of time of occupants of cars and pick-ups was excluded
from all calculations.



national income, regional growth, etc. It is a growth that would
have materialized even if the new road had not been built.

4. "Ganeratad traffic” is traffic that comes into beirg
because the new tacility is available. People who did not find it
convenient to make the trip on the old road, find it worthwhile
to do so on the new one. Such traffic, however, does not result from
the opening up of new lands or the establishment of new farms or
enterprises (the latter is 'development traffic" which is considered
separately). Generated traffic is generally valued at only half the
rate of normal growth and diverted traffic for reasons explained
in Annex II. '

5. "Development traffic® is traffic that results because of
opening up 9f new land, intensification of land use, shifts of
land to other crops or uses, establishment of new farms, settlements
or other enterprises. This concept is used in estimating the
contribucion of the voad to value added or GNP.

Our evaluation uses three appreaches: (a) a caleulation of the
benefit -cost ratios for the three roads in terms of user benefits
alone; (b) for the two Honduran roads, a calculstion f the benefit-
cost ratios that allows for the rozds' estimated contribution to
GNP; (c) a descriptive narrative summarizing the develcpment benefits
observed and described by the local officials interviewed, along
with supporting data on trends in agricultural production in the
areas of influence, No attempt was made to intagrate these produc-
tion data into the benefit-cost calculations as the data base was
not sufficient to permit separation of the econcmic impact of the
.roads from ocher growth-inducing factors,

The following section describes the first two approaches in
detail.

a. Benefit-Cost Ratios Based on User Cost Savings

This is the standard method used when there is an existing
highway system. It assumes that the benefits from a road will be
realized primarily as user savings, end ascribes no significant
economic develooment to the road project. Where s ubstan-
tial developmenctal benefits have in fact occurred (as in the case
of the two Honduran roads), this methodology will yield a benefit -
cost ratio that is far too conservative., Nevertheless, we have
applied this t..ditional technique to all three roads under this
first approach. We will describe in some detail the methodology
used in estimating the benefit-cost ratio for the Tela-La Ceiba
Road (see Table 1 for the calculation):



TABLE 1
DEHEFIT COST CAlCUU\IIOH FOR TEU\ 1A CEIDRA ROI\D; UoER COST SAVIHGS APFROACH

10 11 12

1971 1971 Total Savings Total Costs

13

Tratric Frojection  (Per Year) SO'X User Cost Savh 3 Thou:mnds of C)\§E 8 t s (Thousands of CA$) Discounted at Discounted
{1) Cars ¢ rIck Ups (2) Buses (3) Tucks Total Tota Constructlon Knnual Halntenance Total 524 at 08X

1971 336530 59130 59130 454790 629.3 252,2 456.8 1339.3 13585.7 65.0 -13650,7 1338.3
72 370183 65043 65043 500269 £92.2 277.4 502.5 14721 65.0 65.0 1363.1
73 407201 71547 © 71547 550296 761.5 305.1 552.7 1619.3 . 65.0 65.0 1308.3
74 447921 70702 70702 605325 837.6 335.7 608.0 1701.3 65.0 65.0 1414.1

10X 75 492713 86572 06572 665050 921.4 369.2 663.8 1959.4 65.0 65.0 1440.2
76 541985 95229 95229 732444 1013.5 ' 40A.2 735.6 2155.3 65.0 65.0 1466.9
77 596183 104752 104752 0056600 11:14.9 446.0 0C9.2 2370.9 65.0 +1150,0* 1215.,0 1494,1
78 655002 115220 115220 006257 1226.3 491.4 890.1 2607.8 65.0 65.0 1521.6
79 721382 126750 126750 974883 1349.0 540.6 979.1 2868.7 65.0 65.0 , 1549.7
80 793520 139425 139425 1072370 1403.9 594.6 1077,%  3155.6 65.0 65.0 ' 1578.6

1981 849066 149185 149185 1147436 1507.0 636.3 1152.5 3376.6 130.0 130.0 1564.0
82 908501 159620 155628 1227756 1699.0 600.8 1233.1 3612.9 130.0 130.0 1549.5
83 972096 170802 170002 1313699 1017.8 720.5 1319.4 3065.7 130.0 130.0 1535.1
a4 1040143 1082759 102756 1405658 1945.1 779.5 1111.8 4136.4 130.0 130.0 1520.9

7% 85 1112953 195550 195550 1504054 2001.2 834.0 1510.6 4125.8 130.0 130.0 1506.8
86 1190060 209239 209239 1609330 2225.9 092.4 1616.4 4735.7 130.0 130.0 1492.,9
87 1274220 223806 223006 1721992 2302.8 954.9 1729.5 S067.2 130.0 130.0 1479,1
G 1363435 239556 239558 1842531 2549.6 1021.7 1050.6 5421.9 130.0 130.0 1465 4"
29 1458854 256327 256327 1971500 2728.1 1093.2 1960.1 5001.4 130.0 130.0 1451.8
90 1560974 274270 274270 2109514 2919.0 1169.90 2118.7 6207.5 130.0 130.0 -1438.4

1991 1654632 290726 290726 2236005 3094,2 1239.9 2245.9 6500.0 130.0 130,C 1411.7
92 1753910 300170 300170 2370250 3279.8 1314.3 2300.6 6974.7 130.0 130.0 1385.6
93 1859145 326660 326660 2512465 3476.6 1393.2 2523.4 7393.2 130.0 130.0 1359.9
94 1970694 346260 346260 2663213 3605.2 1476.8 2674.9 7636.9 130.0 130.0 1334.7
95 2088935 367035 367035 2823005 3906.3 1565.4 2835.3 8307.0 130.0 130.0 1310.0

€X 96 2214271 389057 309057 299:366 4140.7 1659.3 3005.5 8005.5 130.0 130,0 1205.9
97 2347128 412400 412400 3171929 4309.1 1758.9 3105.6 9333.9 130.0 130.0 1261.9
98 2487955 437145 437145 3362245 4652.5 1064 .4 3376.9 9893.8 130.0 130.0 1238.6
99 2637233 463373 463373 3563900 4931.6 1976.3 3579.6  10487.5 130.0 130.0 1215.6

2000 2795466 491176 491176 37776'8 - 5221.5 2094.9 3794,3  11116.7 130,0 130.0 1193.1

Without Time s.-,vingﬁﬂm 231537 T 53p0d.d 137700.9 EFiiind
Time Factor ** 2,95 1.17 1.425 1.425
With Time Saving 72750.4  66003.4 61761.6 220535.4 60641,9

- o 3 ]

Benefit- Cost Ratio; Without Time = 42555.7 = 2.76
saving I5415.d@

With Time = 60641.9 ='3.93
Saving 154158

* The Government will invest $1660 thousands in 1977 to improve the road (drainage and erosion control, terrace, repair of pavement and base).

** Factor by shich user cost savings (exclusive of time savings) must bs multiplied to obtain user.cost savings with time savinga,

13650.7
60.2
55.7
S1.6
47.8
44.2

765.6
37.9
35.1
32,5

60.2
55.8
51.6
47.8
44.3
41.0
37.9
35.1
32.5
30.1

27.9
25.9
23.9
22,1
20.5
19.0
17.6
16.3
15.1
14.0

15419.8



Step 1l: Analysis of actual data on traffic broken down
by cars and pick-ups, buses and trucks, for the period 1971-77,
indicates an average annual compound growch rate of 11.8%.1/ Traffie
was projected to increase at an average znnual compound rate of 10%
over 1971-80, then to decline sharply to 7% during the decade of
the 80s, and to 6% during the 90s. A 6% growth rate would be equal
to, or slightly above, the growth rate of the real Gross Domestic
Product, a very conservative assumption in light of past experience,
Generally, the growth of vehicle traffic in a developing ﬁountry
runs significantly shead of the growth rate of real GDP. 2

Step 2: Istimate savings in user costs. TAMS provides
operating costs per kilometer for cars/pick-ups, buses and trucks,
braken down by type of rcad surface (paved, gravel and dirt), grade
and venhicle velocity., Selecting an average grade appropriate for
each road and an average velocity appropriate to each type of
vehicle and road cordition, we calculated the cost of cperating
each category of venicle on the o0ld dirt read as ccmpared with the
new paved road. The gost saving in 1976 for 3 trip befwéen Tela
and La Ceiba was-C.A.\ $5,.2034 per car and pick-up, €A$ 11.85 per
bus ard CA${ 21,48 per \truck \_j

In this analysis, we made the simplifying (and very con-
servative) assumption that all of the additional traffic on this
road is "generated traffic®, i.e. traffic that has come about as a
result of the reduction in user costs and that would not have ccme
about without the new road. For reasons explained in Annex II, the
benefits resulting from "generated traffic" are vzlued at only half
the saving in user costs. The user cost savings were therefore
divided by two for all vehicle categories.

Step 3: Adjust for inflation. Since operating costs were
calculated for 1976 and our benefit -cost calcuwlation is based on the

1/ See detailed description of data and methcdology in Annex IT,
Section A. '

2/ FPor example: during the period 1964-70, all freight moving by
road among the C.A. countries increased at ‘an average annual rate
of 8.7%, compared with a real GDP growth rate of 5.5%. Source:
SIECA Decade Study, Yol. 6 (Physical Integration), 1973, Table
1l, page 13. p

Y

\
3/ One C.A. § (Central American Peso) = One U.S. dgllar.
\
\
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year 1971 (the first year the road was in operation)éf, we have
deflated these savings for the inflaticr that cccurmed between 1971
and 1976 by using the official general consumer price index of the
GOH. One half of user cost savings per trip, in terms of 1971 C.A,
pesos, are CA$ 1.87 for cars and pick-ups, CA$ 4.265 for buses and
CAS 7.725 for trucks and trailers.

Step 4: To arrive at the total user benefit figures in
column 5 through 8, 50% of the user cost savings for each type of
vehicle were multiplied by the corresponding projection of vehicles
shown in columns 1, 2 and 3. The total benefits for all vehicles
appear in column 8 (which is the sum of columns ¢ 6 and 7).

Step 5: Estimates of costs, including construction, supervi-
sion and consultarcs?/, are presented in column 9, while annual
maintenance costs are shown in column 11 (Table 1). Construction
of the Tela-La Ceiba road took place during 19638-71. Actual costs
incurred were expressed in 1971 prices by cdjustcing for the increase
in the general consumer price index between the actual year when
the costs were incurred and 1971. In addition, for costs incurred
prior to 1971, interest at 8% a year was added to reflect the
opportunity cost of capital.3/

Maintenance costs (in column 10) were assumed to rise from
CAS 65,000 a year through 1980 to CAS$ 130,000 over 1581-2000. A
substantial repair job is scheduled in 1377 which was entered
separately. The maintenance cost allowance was made large enough
to cover periodic re-surfacing, reconstruction of bridges destroyed
by floods and other essential upkeep needed to maintain the rcad
close to its original condition thrcughout the projection pericd.
The total estimated cost appears in column 11,

Step 6: Discounting the projected stream of benefits and
costs: All benefits and costs must now be discounted to obtain
their "present” value, i.e. their value as of 1971, We have chosen
to discount these streams at an annual rate of 8%. Since owr

1/ While the Tela-La Ceiba road was not completely terminated
until May 1972, it was in fact already in use in 1971,

2/ Excluding only cost of right of way. The cost of right of way
was excluded for all roads as a figure could not be obtained
for the two Honduran roads since the land belonged to the
government.

2/ The choise of this rate will be justified below.



calculations is in real terms -- i.e. in constant 1871 prices --
an 8% real interest rice would mean a 12 to 14 percent nominal

rate if we assume an average annual inflation rate of 4 to 6
percent. A 12 to 14 percent nominal interest rate definitely is

on the high side for a road project since the latter entails a much
smaller degree of risk than a business investment project. In
fact, c¢he C.A. governments can currentcly borrow from the World

Bank and the INB all the non-concessionary funds they wish at a
market interest rate ranging from 6% to 8 percent. Thus, a real
discount rate above 8% would not be appropriate for these projects.

Step 7: Summing up the total discounted stream of benefits
and costs, we get CA$ 42,555,700 and CAS 15,419,800, respectively.
This yields a benefit cost ratio of 2.76.1/

Step 8: Allowance for time saving factor: The above
calculation excludes the value of the time saving realized by
drivers and passengers, which is particularly importanc in the case
of buses. Theoretically, the case for including an al'owance for
the time value of drivers of trucks and buses and for bus passengers,
is very strong. The only justification for leaving it out is the
difficulty of celculating the value of this time saving factor and
the need to base any calculation on somewhat arbitrary assumptions.
wle have therefore made an altarnative calculation that allows for
the time saving factor. The adjustment i~ based on the following
estimates by tThe Ministry ?f Public Works and Transport of the
Government of Costa Rica:Z

1/ For interpretation of the significance of benefit-cost ratios,
see Section 4, point 1 (page 12).

2/ The time savings estimaces for Costa Rica were applied to
all three roads as the Costa Rican estimetes were much more
conservative than those suggested by the government of Honduras.
We have consistently opted for assumptions yielding the most
conservative sstimates of user benefits, The Costa Rican
time saving estimates are based on the following assumptions:

a. The average number of passengers are 25 per bus and 1.2
for trucks and trailers.

b. The value of passenger time is 25% of the national per
capica inccme (vo allew for leisure “ime and people not
gainfully employed, for whom the oppor-unity cost of
time is zero).

c. The wage of drivers is about CA$§ 0.45 to CcA$ 0,58 per hour



Buses C.A. § 4.54 per hour
Trucks C.A. § 0.64 per hour
Tpailers C.A. $ 0.78 per hour

The time value of drivers and passengers of light vehicles
(cars and pick—ups) was excluded from our calculations &s the use
of such vehicles involves & substantial amount of leisure driving.
Tts economic value is cherefore auestionable. The value of the
cime saving of drivers of commercial vehiclas plus 25% of the time
value saved by bus passengers}/ was calculaced as & percentage ct
savings of normal vehicle operating cOSES, and was added ©O the
jatter. in the altsrnative calculation shown in the bottom line ot
Table 1. Note that addition of the cime saving factor raises total

penefits to ca$ 60,641,900 and the benefit-cost ratio €0 3.93

b. Benefit Cost Ratio Based gg.Value Added

The value added concept, as cppased €O the user cost savings
concepc of highway evaluation, measures the econcmic development
that occurs in the areé of influence of the road. The justification
for this approacn is rhat when & highway is built in &n érea that
was noc previously qinked to markets and sources of supply, nevw
production results which contribuces to the Gross National Product.
The market value of the new production may be written as follows:

Market value = preduction cost + eransportation cost + profit

‘The provision of cransportation is a sine qua non condi-
tion for the realization of the increased production. Nonetheless,
it would be wrong to claim the -oral market value of the additional
production as & berefit due TO the highway since ocher inputs (2.9.
1abor) were 21sO essentcial to achieve the additional output.

Tc can be claimed, however, that the road has contributed, as &
minimum, the value added by the transportation service to the total
market value of the new output. YValue added by transpcrtatio& is

escimated to be equal to total motor vehicle operating costs.=

1/ See point b of preceding footnote.

g/ For a more detailed explanation of the rationale underlying this
approach, se€ Roy Jorgensen Associates, Ine., Highway_?lannigg
Manual, AID/OIT. c/1420, pages 32-36.
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In the case where the road has a substantial developmental
impact, the problem is to separate this 'development traffic" (which
results from the opening up of new land, establishment of new farms
and enterprises, etc.) from "diverted”, "generated" and "normal
growth™ traffic., The data at our disposal does not permit a
meaningful separation of these various traffic types. For the
Tela-La Ceiba road in Honduras, neither "normal growth® traffic
nor traffic diversion seems to be very important as the previously
existing road was a dirt road carrying only very light traffic and
no alternative road was available, The major components of the
traffic on the new road are, thersfore, “generated” and 'develop-
ment ! traific, Since we have no way of breaking down the traffic
data into thesa two components, we have assumed that development
traffic consists of no more :han one half of the total traffic
projected during the period 1971-2000, We believe that this
assumption is conservative as development traffic may well be
considerably greater than S50% of the traffic projected.

Thus, under this second approach, we have assigned to
50% of the traffic (i.e. the “development' traffic) a value equal
to the full amount of the vehicle operating costs (excluding the
time saving factor for drivers and passengers); while to the other
50% (which comprises all other types of traffic), we have applied
half of the user cost savings estimate calculated under the first
approach.

This approach is illustrated in Table 2 for the Tela-La .
Ceiba road. The first three columns show 50% of the traffic projec-
tions for cars and pick-ups, buses and trucks, respectively..
Celurns 4, 5 and 6 show the product of these traffic projectlonsp.
multiplied by 50% of user cost savings. They represent’ the benefits
derived by "generatad® traffic. In columns 7, 8 and 3, we have the
product of the other 50% of the traffic multiplied by vehicle .
operating costs to reflect the contribution of "development® traffic
to the benefit stream. Total benefits (summed in column 10) are
then discounted at 8% a year over the 30-year period (column 11).
Construction and maintenance costs remain the same as under

Approach a. The benefit -cost ratio becomes 3.5 without the time
saving factor and 4.1 with time savings included (calculation at
bottom of Table 2).



0% of Total Traffic Projection (Per Year)

DEHEFIT-COST CALCULATION TOR TELA-LA CELBA ROAD, COMDINIMG USCR COST

TADLE 2

l\VlNG" ACINONCI WITi VI\I-UE AbUED I\I‘I‘ROI\CII

2

3

5 -
© 50% of Traffic x 50% of

User Cost uavinga (Thousamds ol 1371 ca$)

50% of Tlalllc X

to 11
Total Benefits Gum

Uperat)ng Costs (Thousainds of 1971 CnSl Bum ol Columns Di5cour:

. Cors & Fick Ups Duses Trucks cars & Tlcks Ups Buses Trucka Cars € Tlck Ups Fuges Ttucks o3 %Eln_a_t Ui

S.0
$1.97 x col.1 $1.265 x Col.2 §7.725 x Col.3 £%.50 x Col.l $5.83 x Col.2 §9.51 x Col.3 cat)
1971 160265 29565 29565 31407 126.1 . 220.4 5U0.9 172.4 202.0 1712.5 17125
12 -185091 32521 32521 316.1 138.7 . 251.2 617.9 109.6 310.3 1003.7 17442
73 203601 35774 35774 300,7 152.6 216.4 712.6 200.6 341.3 2012.2 1776 ¢
74 223961 39351 39351 410.0 . 167.8 301.0 703.9 229.4 315.4 2279.3 1099.4
15 246357 43206 43206 460.7 104.6 i 3314 062.2 252.1 112.9 2507.2 1042.9
76 210992 A7615 47615 506.0 203.1 367.8 949.5 271.6 151.2 2750.0 1077.0
77 - 290092 52376 52376 557.4 223.1 401.6 1013, 3 305.4 179.7 3033.9 1911.8
70 . 327901 57614 57614 615.2 245.7 1151 1147.7 335.9 549.6 3337.2 1947.2
19 360691 63375 63375 671.5 - 2103 499.6 1262.4 369.5 604.65 3670.9 1993.3
1900 396760 69713 69713 1419 297.3 50,5 13007 1064 665.1 a017.9 2020.0
1981 124533 74593 14593 793.9 318.1 576.2 1a05.9 434.9 711.6 4320.6 2001.3 -
62 454251 79014 79014 049.4 310.4 616.6 1519.9 165.3 161.4 1623.0 1902.7
8) 406019 05101 05401 900.9 -361.2 . 659.7 .1701.2 497.9 014.7 4916, 6 1964.4
.3 520071 91379 91379 972.5 309.7 705.9 1029.2 532.7 071.0 5292.0 19462
o5 556176 97176 97716 10190.6 1.0 - 755.3 1917.7 570.0 932.90 5663.4 1920.2
86 595430 104620 101620 3113.5 416.2 898.2 2001.0 609.9 998.1 6059.9 . 1910.3
o7 637110 111913 111913 1191.4 4717.4 061.0 2229.9 652.5 1067.9 €104.0 1992.6
_en 601708 119779 19779 1274.8 510.9 ) 925.3 2306.0 690.3 1112.7 6930.0 1075.1
89 729127 © 77 120164 120164 1364.0 . 546.6 990.1 7553.0 L B L 1R 7423.6  1n57.7
igen 700407 T T asrass TTCoasrassT T 1459.5 T sea.9 T 77T 1059.4 2731.7 7199.5 1300, 3 10943237 1010.6
1931 027316 145363 145363 1547.1 620.0 1122.9 2095.6 017.5 1306.8 U119.9 1006.5
92 876955 151045 154005 1639.9 657.2 1190.3 - 3069.3 090.3 1170.0 0925.0 1773.0
93 929572 163330 163330 1738.3 696.6 1261.7 3253.5 952.2 1550.2 9160.5 1710.2
94 905347 173130 173130 1012.6 730.4 1337.4 34198.7 1009.3 1651.7 10020.1 1707.9
95 1014467 103517 103517 1953.2 102.7 - 1117.7 3655.6 1969.9 1750.0 10629.9 1676.3
96 1107135 124520 194520 - 2070.3 029.7 1502.7 30/5.0 1134.1 1055.8 11267.% 1645.3
97 1173564 206200 206200 2194.6 079.4 1592.9 1107.5 1202.1 1967.1 11943.6 1614.0
98 1243977 218572 210572 2326.2 932.2 1600.5 4353.9 1274.3 2005.2 12660.3 15849
99 1310616 231607 . 231607 2465.89 900.1 1799.8 1615.2 1359.7 2210.) 13419.9 1555.6
2000 1397733 245500 245500 __2613.0 1047.4 1897.2 1092.1 1131.0 2342.9 14225.2 1526.8
Savings Without Time  36375.1 + 14576.7 4 26402,.6 4+ 60001.3 4 19925.7 » 32605.9 = 197967,9 51435, 3
Time Fasctor 0 2,95 1.17 r 0 [ 1,166 . _1.166

137138 qJWOL.3 4+ IBILT 4+ GUL.ATY v 1992577 3 3IGUSTY =

Benefit/Cost Ratiog

- # The Goverrment villilnveat £1660 thousands In 1977 to improva the road (drafnnqa amd srosion coutcol, taccace; repale of pavement and base),

Savings With Time

Saving

¥With Time
Saving

Without Time = 54455,3 = 3.53
1531978

= 63194.9 = 4.12
153

4%  pactoc by which user cost savings (exclusive Of time savings) must be multiplied to obtain vaser cost savings H‘tl.l tima savings.

B
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A somewhat more ccmplex approach was applied to the Cholu-
teca Guasaule road which involves ‘'generated", ‘'diverted" and
"development? traffie. Tq7se three traffic components were
separated by assumption.=’ The full value of savings in user
costs was applied to "diverted" traffic; ‘generated’ traffic was
valued at half of user cost savings; while "development" traffic
was valued at full vehicle operating costs.

In the case of the El Coco-San Ramdn road, all traffic was
treatad as "generated" and 'diverted" because an alternative paved
road was in existence before the new road was built. Development
benefits to the area of influence appear to be of lesser significance
in chis case and were conservatively assumed at zero in the analysis.
Only the user cost savings approach was applied in this case.

In Annex ITI, the methodology and assumptions underlying
the calculation of the benefit-cost ratios for all three roads are
presented in detail.

4, Results of Benefit-Cost Calculations

The results obtained by our benefit-cost calculations in
comparison with the initial projections in the feasibility studies

that served to justify the three road projects are summarized in
Table 3, Note the following:

1. Any benefit -cust ratio in excess of 1.0 means that the
project entails a nev ratz of return in excess of the discount rate
(here, 8% per annum), For example, a benefit-cost ratio of 2.0
means rhat the actual net rate of return is substantially above

For the Choluteca Guasaule road it was assumed in the second
(value added) approach that % of the traffic was "diverted”,
) "generated” and % “developad”. As in the case of the Tela-
La Ceiba road, it is believed that the value added approach
gives more meaningful results than the straight use cost
savings approach because of the importance of the development
dimension which the user cost savings approach does not ade-
quately reflect.



- 13 -
(possibly close ©o double)l/ the actual discount rate used.

2. All benefit-cost ratios are substantially in excess of 1.0.
This is significant since they are based on very conservative
assumptions, e.g. that a substantial proportion of the traffic is
lgenerated® and is therefore valued at only half the amount of
user cost savings; that no more than half of the increase in
traffic consists of "development traffic®; and that 8% is the
appropriate discount rate. Since the analysis is in real terms,
the nominal interest rate would be much higher. The assumption of
a lower discg nc rate would have resulted in even higher benefit-
cost racios.Z

3. Approach b. (which makes allowance for ‘'development
traffic) yields more significant results than the straight user
cost savings approach owing to the importance of the development
dimension in the case of the two Honduran roads. The benefit-
cost ratios resulting from approach b. are high: 3.5 for the
Tela-La Ceiba road and 2.5 for Choluteca- Guasaule. The ratios
would be higher still if the time saving factor were included.

4, BAllowance for the time saving factor raises the benefit-
cost ratio significantly. We think that there is a strong case for
including it, and that our allowance for that factor was very
conservative because we excluded all time savings realized by
drivers and passengefs of auctomobiles and pick-ups,

1/ 1Its exact value will depend on when the benefits accrue and
the costs are incurred. ‘he benefits are spread over a long
period of time and increase at a compound rate, while most of
the costs are incurred at the beginning of the period.

S
~

Since the discounting process lowers expected benzfits (which
are in the future) much more than costs (mostly incurred in
the past).



Table 3

Benefit -Cost Ratios

Current Estimates in Comparison with Those in

Feasibility Studies Executed Lx Ante

AN

o Choluteca- E1l Ccco-
IelgrLa‘Celba A\ Guasaule San Ramén
~ - . ~ 1 4
Ex-Ante Feasibility Studies SRI 1 L.l 1'6—/ 2/ l°2§/ 3°3—/
— 2.8 (for 1974)%.
ECAT/CABEY { 6.3 (for 1984)2/

Current Lstimates (Discount rate

of 8%

a. User Cost Savings Approach N
(i) FExcluding time saving '

factor 2.8 5/ 1’39/ 1.6l2/
(i1) Including time saving .
factor 3.98/ 1.58/ 1.98/

b. Combination User Cost Saving
and Value Added Approach 5/

(excluding time saving fFactor) 3.5 = 3.52/ -

1/ Estimated by Stanford Research Institute using a 4% annual discount rate. Maintenance

. costs were excluded.

2/ Estimated by CABEI on the basis of the ECAT study but using somewhat different user cost
estimates and an annual discount rate of 3.5%. CABEI calculated two benefit -cost ratios --
for 1974 (2.8) and 1984 (6.3). )

3/ Calculated by Brown and Root over a pericd of 20 years and discounted at 8%,

4/ Calculated by Government of Costa Rica in 1955 on the following assumptions: An average

annuel tratfic growth rate of 7%; a 6% annual discount rate; a 40 year useful life of

structure and 20 year for the life of the pavement.

(Cont'd next page.)




Continuation Footnotes Table 3

5/

On the very conservative assumleon that all traffic is "generated" and thus valued at
only half of user cost savings. User cost savings were calculated as the difference

between vehicle operating costs in the new road and on tha old dirt road (as there is
no alternative road in existance).

For drivers o¥ commercial vehicles and bus passengers only. The time value of bus
passengers was valued at only 25% of national per capita income.

Assuming that 50% of the traffic is "generated” and 50% "development". The former was
valued at one half of user cost savings, the latter at vehicle operating costs.

Assumes that one half of the traffic is "diverted” (and valued at user cost savings)
and half generated (valued at half of user cost savings). User cost savings were
calculated as the difference between operating costs on the new road in comparison
with the Pan American Highway (CA-1) which was already in existence.

Calculated on the assumption that the composition of the traffic is as follows: %
diverted”, % "generated" and Y “development'.

Assumes that all traffic is "generated™ and "diverted". For the methodology used
to separate “diverted” and "generated" traffic, see Annex IIT-C, Section 4.
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4, With respect to the relationship of our current ex-post
benefit -cost ratios with the ex-ance ones projected in the feasi-
bility studies, conclusions are as tollows:

a. For the Tela-La Ceiba road, the estimate made by
Stanford Research Institute (1.1 to 1.6) erred oa the
conservative side. Our calculations show a range of
2.8 to 3.9. CABEI's estimates modifying an earlier
ECAT Study came fairly close to the mark (range 2.8
to 6.3).

b. For the Choluteca-Cuasaule road, the Brown erd Root
estimate of 1.2 was also close, high somewhct on the
conservacive side. Our ex-post ~@nalysis—sUjgests a
a range of 1.3 to 2,5.

c. For the El Coco-San Ramdn road, the benefit-cost
calculation made by the Government of Costa Rica (3.3)
may have been somewhat optimistic, Our analysis
indicates a range of 1.6 to 1.9. The reason for the
difference may be that the original (Government of
Costa Rica) estimate did noc consider the construction
of the San JoséCalderas road which the GCCR now assumes
will divertc 50% of the traffic, beginning in 1983.

S, History, Description and Develocment Benefits

The information on the history and description of the three
roads provided here is very brief and is designed only to serve as
background and introduction to the description of development
benefits. A detailed account of the history and description of
all 3 roads is presemrted in Annex III.

a. Tela-La Caiba Road

History & Description .

. The Tela-La Ceiba road is a 100 km. section of the littoral
highway which eventually will run from the Atlantic Highway in Gua-
temala in the west through Puerto Cortéz and up to Puerto Castilla
in the east. Prior to the completion in May 1972 of the paved
road linking Tela and La Ceiba, the cities were only connected by
railroad (built by the banana company to carry the fruit to port)
and a dirt road. The lactar was merely a trail without bridges or
drainage and could nct te used during the rainy season. During
that period, La Ceiba was effectively isolated from the rest of
Honduras, with the ocean remaining as the only means of access.
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The road was designed to be both an integration and a develop-
ment road., It will be an integration road when the littoral highway
is completed; it is a development road because it contributaes to the
development of an area endowed with good agricultural and tourism
potential. Much of its importance is derived from the fact that
it links the cities of Tela and La Ceiba with the countty's indus-
trial and commercial center at San Pedro Sula.L

Development Benefits

The observations in this section are based on interviews
with officials at La Ceiba, La Masica, and Tela. The data presented
in Table 4 are based on official agricultural production data
obtained in Tegucigalpa for the Municipaslities of La Ceiba, zl
Porvenir, La Masica, San Francisco and Tela, all part of the direct
zone of influence of the road. The trip reports of the Tear provid-
ing detailed information on development benefits for all chree roads
are included in Annex IV,

Interviawees pointed to substantial increases in the produc-
tion of agricultural and livestock products in the area of influence,
particularly in the production of corn, cacao, milk, palm oil, rice
and cactle. Important industries believed to have benefited as a
result of the road include tourism (particularly visitors to La
Ceiba owing to its proximi#y to fine beaches and the Bay Islands);
the dairy industry (particularly in La Ceiba where a plant has
been established with a capacity of 30,000 liters per day), an oil
processing plant (from african palm nuts); and a French plywood
factory at Tela. A small furniture manufacturing business has been
started at Tela, while the construction of a meat processing plant
is projected at Le Ceiba for lacer this year.

Data on agricultural production for 1965-66 and 1973/743/
(based on census deta) are summarized in Tables 4 and 5. Note
the sharp increases in the production of corn, beans, rice, melons
and cabbage; whila a number of new crops have been developed during
this eight-year pericd. These include tomatces, sugar-cane, pineapple,
oranges, grapefruit, coconut and cacac. On the other hand, sharp
cutbacks in preduction were registed in bananas and plantains. The

1/ For further data relating to history and description of the
road, see Annex III-A,

2/ Crop year starting May 1. No production data are available
after 1973/74.
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Table 4
PLANTED AREA AND PRODUCTION OF SELECTED FRODUCTS oN
THE TETA-LA CEIBA HIGHWAY'S ARFA OF INFLUEMCEL/
- Area in Manzanas and Production in Quinta.les?./

.

Percent
1965/66 1973/74 Change
Basic Grains .
Corn Area 14,772 21,318 44,3
Production 298,683 440,280 47.4
_ Beans Area 1,046 2,183 108.7
Production 12,304 29,896 134.9
Sorghum : Area © 14 49 - 250.0
' Production 359 530 64.4
Rice Area 293 2,780 180.0
Production 21,629 71,874 232.3
Total Basic Grains . Area 16,825 26,330 56.5
. Production 332,975 541,620 62.7
Other Annual Crops
Yuceca Area 418 824 97.1
Productiqn 49,551 54,758 10.5
Water Malons ~ Area 7 125 1,685.7
- Production 430 5,324 1,138.1
‘. Tomato Area - - 33
Production - 682 .
Cabagge Area - 4 G 50.0
. Production 448 10,472 2,237.5
Total Cther Annual Crops Area 429 988 130.3
) ) Production 50,429 71,236 41.3
Permanent Croos .
Coffer, Area 1,177 1,453 23,5
: Production 6,086 7,672 26.1
Sugar Cane . Area - 233
' ’ Production - 34,144
Pineapple Area - 1,014
, Production - 242,464
Cranqges Area - 403
Production - 16,236
Grapefruits Area - 985
Production - 107,521
Coconut s Area - 4,058
. Production - 96,385
Cacao Area - 330
Preduction - 2,376
Bananas ard Plantains Area 1,960 1,839 6.2
i Production 845,622 153,692 -31,8
. rac;l Parmanent Crops
A. Including Bananas § Plantains Area 3,137 10,315 228.8
Production 851,708 660,490 -22.5
3. Excluding Bananas & Plantains Area 1,177 8,476 620,1

Production 5,086 506,798 8,227.3

1/ Includes the following municipalities; La Ceiba, El Porvenir, Esparta, La Masica, San
Francisco and Tela. .

2/ One‘quintal = ons cwt.
SOURCE: D. G, Estadistica y Censos, Honduras.
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Table 5

TOTAL PIANTED AREA AND FRODUCTION ON THE

TELA-LA CETBA HIGHWAY'S AREA OF INFLUENCE

Percent Change

B e o - Annual
) - 1965/66 1973/74 " Total . Growth
- ~ - _ .. - Rate

Annual Croosl/

Total manzanas 17,299 27,336 58.0 5.9

Total quintales (cwts) 385,763 613,538 59.0 6.0

Basic Grains Only :

Total manzanas " 7 16,825 26,330 56.5 5.8

Total guintales 332,975 541,620 62.7 6.3
Permanent Croosg/

Total manzanas _ 3,137 - 10,553 236.4 16.4

Total quintales : 851,708 664,978 -21.9 =-3.0

Excluding Bananas &

Plantainss/ -

Total manzanas ' 1,177 8,714 640.4 28

Tctal quincales 6,086 511,286 8,301.0 73

.the{ Totals do not equal the sum of the individual procducts listsd

in Table 4 because that table shows major products only,

1/ Include corn, beans, sorghum, rice, potatoes, yucca, sweet

potatoes, watermelons and cabbage.

2/ Include coffee, sugar-cane, pineapple,

bananas, plaintains,

oranges, grapefruits, mangoes, avocados, sapotas, cashew, papaya,

african palm and cacezo.

3/ Bananas and plantains are excluded on the ground that the

road did not affect their .prcduction.-- . .

SOURCE: D. G. Estadistica y Censos, Honduras.
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reduction in banana production is attributable to a number of factors
unrelated co the road: the onslaught of disease on the banana planta-
tions in the Tela region which caused the fruic companies to gradually
shift their operations west; hurricane Fifi which damaged extensively
the banana plantations in the fall of 1974; the dispute between the
fruit companwsl and the government over the banana t X; and the
competition in banana production provided by Ecuador.2/ Tela was

a company town whose importance declined following the shift of

banana preduction to other areas. In measuring the impact of the

road on the region's agricultural production, the performance of

the banana sector must be excluded.

Note that between 1965/66 and 1973/74, the production of
basic grains increased at an average annual rate of b. 3% a1l
annual crops increasad at 6.9%; and all permanent cropsz: 37 (exclud-
ing bananas and plantains) at the dramatic average annual rate of
73% (Table 5).

In Conclusion: The evidence indicates that the road has
brought substancial benefits to La Ceiba and to other cammunities
as they are now connecced to the rest of the country by an all-
weather road. Substantial benefits were derived in agricultural
and livestock production, tourism and manu;acturing. Tela has

xperlenced fewer benefits since it was prev*ous vy connected with
the main economic centers of the country‘and since that city

suf ‘ered seriously as a result of the decline of banana production
in the Tela region. Statistics for 1977 and later years should
reflect this growth to a much greater extent than those for 1973/74,
a year that is too close to the time of complstion of the road
project.

b. Choluteca-Guesaule Road

Description and History

This road, 44.6 kilometers in length, joins the river
Guasaule, which marks the border between Honduras and Nicaragua,

1/ The Tela Railroad Company and Standard Fruit.

2/ The latter two factors discourzged the fruit companies from
making the heavy investment required to rebuild the banana
plantation destroyed by the hurricane and ravaged by disease.

3/ These include coffee, sugar-cane, pineapple, oranges, grapefruit,
mangoes, aguacates, sapotas, coconuts, cashew nuts, papaya,
african palm and cacso.
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with the City of Choluteca, Honduras, on the Central American Highway
(CA-1). It passes by the towns of E1l Triunfo and Namasigte. This
stretch is part of an integration road (CA-3) which connects Cholu-
teca with Puente Real and Chinandegi in Nicaragua (see map in Annex
I). The new road reduces the distance from Choluteca TO Managua

by about 77 kilometers (in comparison with the Pan American Highway)
and opens up for agricultural development the land that it traverses.

Prior to the construction of the new highway, there was a
dirt road which joined Choluteca with Namasigie and El Triunfo.
The road between Choluteca and Namasiglie existed for some years
while the road between Namasigiie and E1l Triunfo was changed during
1960-64 from an old bridle trail to a narrow road. Between El
Triunfo and the Nicaraguan border there was only a primitive, road
that could only be used during the dry season. L. '

Development Benefits

Tnterviews were conducted by the members of the team in
Choluteca, E1 Triunfo and at the custoys house at Guasaule. The
main observations of the interviewees?/ are as follows:

At Choluteca:

1. The existence of the road has stimulated expansion of
agricultural activity. Areas devoted to the cultivation of tradi-
tional crops (corn, cotton and beans) expanded while yields increased
substantially. A number of new crops have been planted, including
sesame, wacer melons and rice, The mayor of Choluteca estimated
that the area under cultivation may have doubled as a direct result
of the road and of the new land reform which allows the government
to expropriate non-cultivated land. He believes that yields may
have increased by as much as 30% owing to the availability of
fercilizers and insecticides (shipped mainly fran Nicaragua) and
to the technical assistance prcvided by the government, There has
also been expansion of livestock activity.

[
~

For further information on history and description, see Annex
III-B,

For a detailed account of the interviews, see trip report in
Annex IV,

1o
~
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2. Some industrial enterprises (mostly agro-industriss)
were established near the city after the inauguration of the road.
These include a meat packing plant for export to U.S. markets, a
rice mill and a barbed wire plant. Other enterprises, including a
sesame decorticator, a dairy and an export packing plant for
melons are under construccion.

3. There has been a substantial increase in trade with and
tourism from Nicaragua. Tourists from Nicaragua consist in part of
week-end and holiday. visitors passing through ¢o the beaches on
the Gulf of Fonseca, Others are long distance travelers stopping
overnight. A new hotel was built as a direct consequence of this
increased demand. The commercial relacions of Choluteca are
greater with MNicaraguan cities than with Tegucigalpa.

4, There has been a substantial increase in municipal
revenues as a result of the new activity., The price of land
increased from L/0,50 to L/3 to al/ per square meter on property
adjacent to the road.

At El Triunfo:

The mayor of El Triunfo generally made the same observations
as the maydr of Choluteca: trade with Nicaraguan towns and tourism
has substantially increased; work opportunities in Nicaragua Have
been opened to the population of E1l Triunfo as they can now easily
reach Nicaraguan farms and industries; the price of land has
increased by up £o 10 times; while the municipal budget increased
frow only L/20,000 in 1874 co L/120,000 in 1976 owing to better
managament, nigher prices of land and activity releted to the roed.

Available data on agricultural prcduction for the three
districts in the area of influenca (Choluteca, Namasiglie and E1l
Triunfo) are presented in Tables 6 and 7. Note that there is no
significant increase between 1965/66 and 1973/74 in the prcduction
of basic grains; there is a very sharp reduction in the area planted
to cotton and in cotton production (from 290,000 quintales to only
58,000 quintales). Coffee production also declined sharply. On
the other hand, a number of significant new crops have been developed.
These include tobacco, melons, cantaloupes, cabbage, oranges,
mangces, and perticularly sugar-cane (up from zero to 53,000

1/ Two Lempiras (L) are equal to one dollar.
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Table 6 ‘
PLANTED AREA AND PRODUCTION OF SELECTED PRODUCTS ON

THE CHOLUTECA -GUASAULE HIGHWAY'S AREA OF INFLUENCEY
- Area in Manzanas and Production in Quintales2/ -

1965/66 1973/74 Peaﬁgnngeof

Basic Grains

Corn . Area 11,056 12,004 8.6
Production 104,941 106,237 1.2
Beans Area 682 447 -34.5
. Production 4,643 1,785 -61.6
Sorghum Area 4,870 5,078 4.3
j : Production 56,423 49,750 =12.4
Rice o, Area 53 640 1,107.5
Production 895 20,988 2,245.0
Total Basic Grains Area 16,661 18,169 9.1
- Production 165,902 178,760 6.9
Cther Annual Crops
Sesame Area - 32 940 2,837.5
Production 373 5,434 1,356.8
Cotton Area 8,680 1,939 =77.7
Production 290,221 58,058 -80.0
"Cantaloupes Area B 502 4,463.6
' Production 154 11,990 7,685.7
Melons - Area . § 78 7,700.0
Production 12 ‘., 2,552 21,166.7
Watermelons Area 15 -132 780.0
Production 900 7,524 736.0
Total Other Annual Crops Area 8,739 3,591 -58.9
: Production 291,660 - 85,558 «70.7
Permanent Crops ,
Coffee Area 926 275 -70.3
’  Production 4,878 695 -85.7
Sugar Cane ' Area - . 612
Production - 53,042
Oranges Area - 122
Production - 6,534
Mangoes Area ) - 68
Production - 2,794
Total Permanent Crops Area 926 1,077 16.3
‘ : Production 4,878 63,065 1,192.8

1/ Includes the following Municipiums: Choluteca, Namasiglle and E1 Triunfo.
2/ One quintal = One cwt,

SOURCE: D.G. Estadistica y Censos, Horduras
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Table 7

TOTAL PLANTED AREA AND PRODUCTION ON THE
CHOLUTECA -GUASAULE HIGHWAY'S AREA OF INFLUENCE

Percent of
1965/66 1973/74 Change

~Annual Croosl/

Total manzanas 25,459 21,788 -14,2

Total quintales (cwts) 464,733 268,190 -42.3

Basic Grains Only _

Total manzanas - 16,661 18,169 9.1

Total quintales C 166,902 178,760 7.1
Permanent Croosz/

Total manzanas 1,170 1,246 6.5

Total quintales 39,450 68,356 73.3

Excludiné Bananas §

Plantains

Total manzanas 1,117 1,227 9.8

total quintales 27,734 67,410 143.1

Note: Totals do _not equal the sum of the individual products listed

in table ji because that table shows major products only.

1/ Includes: corn, beans, sorghum, rice, sesame, soybean, yucca,
cotton, tobacco, melons, watermelons, tomatoes and cabbage.

2_/ Includes: Coffee, sugar-cané, pineapple, bananas, plantains,
oranges, grapefruits, citrus, mangoes, avocados, sapotas,
coconuts, cashew and sisal.

SOﬁRCE: D. G. Estadistica y Censos, Honduras.
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quintales - Table 6). Between 1965/66 and 1973/74 total production
of permanent crops (excluding bananas and plantains) increased from
27,700 quintales to 67,400 quintales, or by 2.4 times (Table 7).

The picture presented by the data on agricultural produc-
tion is thus spotty: basic grains are essentially unchanged, cotton
and coffee suffered a sharp decline, while permanent crops, par-
ticularly sugar, flourished. The main reason given for the poor
performance of .basic grains, cotton and coffee, is the impact of
the E1l Salvador-Honduras dispute. Large numbers of Salvadorans
were tending the fields in the area of influence. Cotton was
particularly hard hit by the conflict which disrupted production
as a result of the expulsicn of Sazlvadorans working in the fields.

In Conclusion: While the net impact of the road on the
economic development of the area of influence was definitely
positive as indicated by our interviews, the agricultural data
through 1973/74 do not support this conclusion unequivocally owing
to the negative impact of factors unrelated to the road and to the
absence of more recent stacistics.

c. El Coco-Sen Ramdn Road

Description and History

There was a narrow paved road joining the airport of El
Coco with the City of San Ramén before the present road was built,
That road was built in the thirties and is quite inadequate to
carry current traffic. It had slopes exceeding 10 degrees, many
curves, singles lane, bridges unable to support heavy trailers, a
width of less than & metars, practically no shoulders, etc. On
the other hand, highway studies carried out by the Ministry of
Transport have demonstrated that the road was one of highest traffic
demand wichin the national highway system and that congestion
oceurred along the greater part of its length.

The new road measures 41 kilometers. It is a limited access
" toll road. It has a special passing lane in sections where grades
are steep. It hags,shortened the trip between El Coco and San Ramén
by 1 to 1% hours. L/

The road is not a ‘'developmert road" as it does not open up
virgin lands as in the case of the two Honduran roads. There is no

1/ ‘Por further information on the history and description of the
road, see Annex III-C.
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major agriculcural development that can be attributed to the road.
However, this does not mean that the road has had no development
impact. It is believed to have had same development in two respects:

1. Development of new induscrial parks outside San José:
Several industrial parks were planned by the governmenc outside the
San José area to reduce unemployment, take advantage of local
sources of raw materials, decentralize industry and accelerate the
development of surrounding towns. While the road was not a factor
in locating these parks, it is expected to be beneficial to the
development of the San Carlos Industrial Park which is lccated in
its viecinity,

2. The road is stimulating tourism by facilitating access
of visitors to the beachas ac Puntarenas and Guanacaste, two favorite

tourist sites. These can be reached more rapidly from San José
owing to the road.

In spice of the benefits described above, it is believed
that most of the benefirs from the road take the form Of user cost
savings. Therefore, the value added approach was not applied to
this road in calculating the benefit-cost ratio.



ANNEX I

Maps of Roads

and Areas of Influence

Tela-La Ceiba
Choluteca-Gtasaule

El Coco San Ramdn
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ANNEX II

Relationship Between the Valuation of
WExisting/Diverted Traffic and
"Generated/Development’ Traffic
in User Cost Saving Aporoach

In the standard user cost savings approach, Ygenerated/develop-
ment* traffic is valued at half the rate applied to “existing',
"norﬁ 1 growch" and “"diverted” traffic., This annex will explain
Wwny . =

In the diagram below, the cost per trip is shown on the Y
axis and the number of trips on the X axis., . D1 is the demand for
trips at various costs per trip.
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1/ This section is based on the lucid presentation provided by
Clarkson H. Oglesby in Highway Engineering, Third Edition,
John Wiley & Sons, New York, 1975, pages 116-119,




Assume that before the rcad is improved, the cost of making
a trip is measured by OP, and that OV, trips arc mede. After the
road improvement, assume that the cost per trip declines to OP; and
that OVj trips are now made.

The travelers who made the trip before, and/or thase who
travelled on an alternate road, are now getting a windfall, i.e. a net
benefit or ‘consumer surplus® equal to P] Py per trip, The
total windfall of these travelers is equal to the shaded rectangle
Py Po A B. On the cther hand, new travelers who are now induced
to make the trip as a result of lower costs get a smaller windfall.
Specifically, same new travelers are willing to pay cloase t2 AVg
(equal to OP.)per trip. However, as we move toward the position
Vis additional travelars are prepared to pay progressively smaller
amounts, until we get to the marginal traveler (Vy) who is willing
to pay no more than CY; (equal to OP;) per trip and has no windfall
at all. The windfall or net benefit accruing to these additional
travelers is thus measured by the triangular area ABC. Thus, each
new traveler receives a net benefit equal to, on the average, only
half the amount of the old travelers (or those who used an alternate
road). In the standard user cost savings approach,‘development?
traffic is treated in the same manner as "generated? traffiec. Both
are valued at only half the amounc of the user cost savings realized
by those who used the 21d (unimproved) road or an alternate road.

Allowance may have to be made for the fact that the improved
road may provide an entirely different kind of service which will
cause the demand to shift from Dy to D3. This will greatly expand
the number of trips demanded, but not the rate at which each trip
is valued., If the demand shifts to Dy, the number of new trips is
measwured by the distance Vg5 V), and the additional amount of
generated/development traffic by the triangle ABD, Note that, here
again, new traffic (either "generatad” or "development") is still
valued at cnly half the rate of existing traffic. On the other
hand, "diverted" traffic should be valued at full user cost
savings since travelers on alternate roads were willing to pay the
full amount of the vehicle operating costs as they were before the
new road (or the improvement) became availsble.

- The standard user cost aporoach outlined above has primary
application in situations where access by motor vehicle already
existed. Comparisons are related to the effects on costs of various
levels of improvement. It is reccgnized that this method is not
well suited to developing nations in situations where access to an
area is provided for the first time, possibly in conjunction with
agricultural or other resource development. The user cost saving
approach is likely to substantially undervalue actual economic
benefits in this case. Ideally, the analysis should evaluate the
entire inv?stment, with transportation as only one of the cost
elements. L :

1/ Ibid., page 118,



In view of the limitations of the user cost saving approach in
LDCs, we have also used an alternative (value added) evaluation
aporoach in the case of the two Honduran roads which were designed,
in large part, to open up new regions for development. This alter-
native approach assumes that half the traffic (recorded and projected)
is "development™ traffic resulting frcm the exploitation of resources
that would have remained idle, or at lsast would have been far less
efficiently utilized, in the absence of the nzw road. The road
was instrumental in producing additional value added (i.e. contribu-
tion to GNP). Its contribution to this value added is, as a minimum,
equal to the value contributed by transpoting the new preduct to
market.:/ This approach was explained in the methodology section
of the reporc, and is treated in greater deta}l in the Highway
Planning Manual of Roy Jorgensen Associates.<

1/ As measured by vehicle operating costs.

2/ Highway Manual AID/OTr. C-1420, prepared for the United States
Agency for International Development, September 1375, pages
32 -360
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ANNEX III-A

Histaey, Description and Methodolegy Used
in the Benefit -Cost Calculations of the Tela-lLa

Ceiba Section of the Atlantic Lirtoral Highway, Honduras

1. History of the Project:

In October, 1965, the Government of Honduras solicited a loan
from CABEI to financz the construction of the -littoral highway fraom
Tela to La Ceiba. The existing road between these two ports was
merely a trail without bridges or drainage, and consequently was
passable only a few months J.f the year. La Ceiba was effectively
isolatad from the rest of Honduras; the only permanent access vas
by ocean.

A loan of $8,774,000 was approved in July, 1966, using funds
from AID Loan No., 596-L-006. This was later increased by $2,000,000
in June, 1970, with funds from AID Loan No. 596-L-008, and again
by $703,000 in August, 1972.

Brown & Root Overseas prepared the feasibility study and the
preliminary construction plans for the highway. In January, 1967,
the GOH signed a contract with a consortium of Frederick R. Harris
Engineering Corp. and Ing, Roberto E. Midence to complete the
plans, specifications and bidding documents and to supervise the
construction,

The construction of the road was divided into two contracts.
The first contracc for the section from Rio San Juan to La Ceiba
(53.5 km.) was signed with the contractor ICCA DEL E. WcBB DE
YIONDURAS i: June, 1968. The same contractor was awarded the bid
for cthe second section from Tela to Rio San Juan (46.1 km.) in
April, 1969.

Construction of the first section was completed in February,
1972, and of the second section in May, 1972. However, the
highway was open for use by the public during 1971.

2. Description of the Completed Highway:

The Tela-lLa Ceiba section of the littoral highway consists of
a 99.6 km. double surface treated two lane road. The portion of
the road from Tela to Rio San Juan is in rolling terrain, whereas
the continuation to La Ceiba crosses flat coastal plains.



The geometric standards of the highway are:

Mountainous Rolling Flat
Design speed (kph) 50 89 100
Minimum radius (m) 70 190 380
Minimum stopping ‘
distance (m) 65 100 150
Maximum grade 7% 6% 5%
Total width 10.30 m
Pavement width | 6.70 m
Width of shoulders 1.80 m
Width of bridges 7.92 m

3. Cost of Project:

The Brown & Root Report on the Northern Littoral Highway betwesn
San Pedro Sula ard La Ceiba, 1964, gave a cost estimate for the
construction of the highway. This estimate was checked by CABEI
and was used in the dictamen dated January, 1966.

Est imated and Actual
Construction Costs: Tela-La Ceiba Highway

Estimated Bid Actual
Construction $7,853,511.00 $9,288,711.00 $10,630,989.00
Engineering &
Supervision 797,651.00 1,237,338.00
Total $8,651,162,00 $11,868,327.00

The construction bid prices obtained in 1963 and 1969 were
18% above the estimate. Since approximately 9% inflation occurred
in Honduras between 1964 and 1968, inflation accounts for half the
difference between estimated and bid prices.

The final construction cost exceeded the bid prices by approximately
$1,340,000 or 14%. The cost overruns were due to additional work,
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primarily excavation of non-classified material, slide removal,
changes of alignment, increased channelling in riverbeds and changes
of bridge design.

The engineering costs also overran the estimated 10% of cons-
truction coscs. The increase was primarily due to delays in the
construction which necessitated extension of the consultant's
contract, although some of the increase was caused by design
changes.

4, Traffic:

The following table lists predictions made by various institu-
tions of the fucure traffic on the Tela-La Ceiba highway. Also
shown are the results of several subsequent traffic counts. The
underestimation of the traffic growth due to the opening of .the
highway is obvious. The growth is ever. more imoressive considering
the damage done to the road and the entire region by hurricane
TPTPIY in 1974 and the severe flocding in 1975.

Agency Making Year for Which Average Daily Traffic
Prediction or Prediction was made or _(Vehicles per day).
Measurement Traffic Count Taken Prediction Actual
SR/ 1961 30"
SRIL 1962 50
Brown & Rootgf 1971 1246
sr1l/ . . 1972 156 (min)
: 189 (max)
ECAT, 1964-653/ 1974 270
ECAT, 1975-76%/ 1975 1098
GOH (counts cover Sept. '75 to
only 19 hrs/day)/ May '76 - , 1724
TAMSE/ 1977 2435
ECAT, 1964-653/ 1984 630
ECAT, 1975-76%/ 1990 2033

Sources: 1/ Stanford Research Institute, "R Ten Year Highway Program
for Honduras", 1962.

2/ Brcwn & Roct, "Voltmen de Trénsito en las Carreteras de
— Honduras", 1471.

3/ Central American Transport Study, 1964-65.

4/ Central American Transport Study, 1975-76.
5/ Government of Honduras, traffic counts made in La Ceiba.
6/

Tippetts-Abbott -McCarthy -Stratton, verbal communication.



In calculating the historical growch of traffic, we used the
Brown and Root count for 1971 and the average of the GCH traffic
counts taken over the period September 1975 to May 1976. The GOH
traffic counts conflict with ECAT's. The ECAT count was not used
since: (a) it did not follow the pattern of the other counts,
and (b) the GOH count represents an average taken over a nine-
month pericd.

"Hist arical and projected growth rates are as follows:

v Actual Data Minimum Estimate Best Estimate
ear * Annual Growth Annual Growth Annual Growth
ADT Rate, % ADT Rate, ADT Rate, %

1971 1246 8% . 1246 1245
1975 1724 N 1% 1826 10% 1824 . 10%
1977 2435 19% / : 2207 7 2207
1980 - 2398/ 2398
1990 - 5780 > 7% 6342 ) 8%
2000 . - 10351 ) 6% 12477 > 7%

* ADT = Average Daily Traffic

Three independent reports of the traffic distribution were
obtained. These are shown in the following table, along with the
distribution assumed by ROCAP for its benefit-cost study.

Traffic Distribution

Source Cars Pick-Ups Buses Trucks
ECAT, 1975-76 51.0% 31.8% 15.3% 1.9%
GOH, 1975-76 32.3% 41.4% 13.0% 13.3%
TAMS, 1977 ¢ 77% S 12% 11%
ROCAP Estimate (———74% — 13% 13%

Because the GON distribution was based on nine months of counting,
we felt it to be the most reliable information.
S. User Costs

The original user cost estimates made in the early '60's were
based on the cost per ton-km and passenger -km. In its 1966 Dictamen



for the Tela-La Ceiba highway, CABEI used the Stanford Research
Institute astimates:

0ld dirt trail 0.034 per passenger -km
0.190 per ton-km
New paved highway 0.020 per passenger-km
0,053 per ton-km

Mo indication is given in the Dictamen with respect to how these
costs were determined.

These costs, after being inflated to 1976 prices and adjusted
to show cost per km for various vehicle types, appear very high.
The inflatiocn factor based on the General Price Index tc the Consumer
in Tegucigalpa is approximately 1.5, ECAT 1975-76 reported the
following average cargo per vehicle type:

Car - 2,7 passengers
Bus - 14,0 passengers
Light Trucks =~ 3,09 tons
Heavy Trucks -~ 12,52 tons

The following table compares the recalculated 1966 CABEI user cost
data with data supplied by ECAT 1975-76 and TAMS.

User Costs 1976 (U.S. Dollars per Kilometer)

Type of 1966 CABEL ECAT TAMS
___Dictamen 1975-76 1976
Dirt Paved Paved Dirt Paved
Car .138 .081 .058 .092 .49
Pick-up .881 ,246 .108 .092 . 049
Bus 714 .420 .165 .182 .082
Truck 3.568 .995 151 .316 <133

The CABEI data when viewed in this context of cost per km for
each type are unreasonably high. Also the savings calculated from
the CABEI data are excessive; for example,a truck has a saving
of $2.57 per km.



- 6 -

For the RCCAP bensfit-cost analysis we chase to use the TAMS
data since they compared more favorably with the accepted pacterns
of correlation between operating costs and velocity. To obtain the
costs per km given in the above table, we assumed the average
velocities shown in the following table for each type of vehicle.

Vehicle Road Suwrface Average Veloci'ty Cost per Km
Cars and Pick-Ups Dirt 20 $0.0916
Paved 72 0.0490
Buses Dirt 16 0.1815
Paved ' 56 0.0815
Trucks Dirt 16 0.3161
Paved 56 0.1334

These user cost figures were then multiplied by the length of
the old (dirt) and new (paved) roads. The length of the original
dirt trail was 110 km. while the new highway measures 99.6 km. The
difference is the cost saving per trip. Results are as follows:

User Cost Savings

Vehicle

In 1976 Dollars In 1571 Dollars
Car $ 5.20 $ 3.74
Bus 11.85 8.53
Truck 21.48 15.45

The above figures do not include the value of time saved. Using
Government of Costa Rica estimates of time value per vehicle/hour
in 1976 dollars, and applying these estimates to the time saved in
using the new road in comparison with the <ld one, resulcs obtained are
as follows:



(1) (2) (3)
Value of Savings Time Saved Value of Time
Per Hour By Using New Saved Per
(GOCR Escimates) Road Vehicle/Trip
(Hours) (1) x (2)
Buses $ 4,54 ‘ $ 5.10 § 23,15
Trucks .72% 5.10 3.67

* Weightad average of Costa Rican costs for trucks and trailers
using TAMS' estimate of 40% trucks and 60% trailers.

The time value of drivers and passengers of light vehicles (cars
and pick-ups) was excluded on the assumption that much of this
driving is for leisure purposes. Its inclusion (which is defensible)
would liave nearly doubled the value of the time saving factor.

Allowance for the time seving factor for buses, trucks and
trailers would raise total user cost savings as follows:

In 1975 Dollars Converted to

1971 Dollars
3uses $ 35,00 $ 25,18
Trucks 25.15 18,09

6. Computation of the Original Benefit-Cost Ratios

The 1966 CABEI Dictamen cites benefit -cost calculations from
two sources: Stanford Research Institute (SRI) and the Centrsal
American Transport Study (ECAT), 1964-65.

The SRI developed benefit -cost ratios for 2 ten-year perioad
using its minimum and maximum traffic projections (see secticn 4.
user costs very close to those of CABEI, and a 4% discount rate,
CABEI revised the SRI results using the construction cost estimats
made by Brown & Root (see section 3), The benefit-cost ratioss thus
obtained were 1.1l as a minimum and 1.60 as a maximum. No mention
was made of maintenance costs. )



ECAT (1964-65) calculaced benefit-cost ratios for the years 1974
and 1984. These computations used an interest rate of 3%%, the
ECAT traffic projections and an annual cost for the road based on
a 100 year useful life of the right-of way, 40 year useful life of
the structures, 20 year useful life of the pavement and an annual
maintenance cost of $700 per kilometer. CABEI recomputed the
benefii -cost ratios incorporating the CABEI user cost estimates.
The user savings computed for each of the years 1974 and 1984 were
divided by the annual road cost. The resultant benefit -cost
racios are: 1974 2,83, and 1984  6.30,

7. Revised Benefit Cost Ratio Evaluastion

ROCAP recalculaced the benefit-cost ratio for this highway
using the actual data to the extent possible, The base year
selected was 1971 since the road already ‘was open to traffic in
that year, although not entirely completed. A thirty year pericd
was considered.

The user cost savings were calculated using traffic projections
and user costcs discussed in sections 4 and 5.

Actual construction and engineering costs are presented below. To
convert these costs to 1971 dollars, the funds to cover them were
assumed to have been disbursed at a constant rate throughout the 3%
year construction peried starting in July 1968 and ending December
1971

Year Fr;ggéon A?%ﬁg;eigid A?§u2§7iaéd Plusaingzrest
ollars) Per Annum
1968 1/7 $ 1,695,475 $ 1,815,284 $ 2,286,735
1969 2/7 3,390,951 3,569,422 4,163,374
1970 2/7 3,390,951 3,467,230 3,744,608
1971 2/7 3,390,951 3,390,951 3,390,951
Total 1 $11,868,327 §12,242, 886 $13,585,668

The maintenance costs for this highway are high due to its
yulnenability to periodic flooding., We estimated that one half of



the bridges would be destroyed during a thirty year period. Since
the original cost of the bridges in 1971 dollars is $2,509,440, the
annual bridge maintenance cost alone is estimated as 841,824,

The regular maintenance of the road until 1977 has been poor.
However CABEI notified ROCAP in May, 1977, that the GOH is spending
$1,660,000 during 1977 on emergency repair work such as drainage,
erosion control, earthwork and reconstruction of road saction
destroyed by flooding (which amounts to $1,150,000 in 1371 dollars).
In addition, we estimate that the annual rcad maintenance cost for
the period 1971-1980 is $23,000. For the period 1971-80, total
annual maintanance coscs were estimated at $65,000 plus $1,150,000
in 1977.

For the period 1981-2000, we assumed that the GOH will maintain
the road more regularly at the maintenance level specified by ECAT,
1975 -76; which is, in 1971 dollars, $62,000 per year. Adding $42,000
for bridge repair and $26,000 for emergency work, the annual main-
tenance cost is estimated to be $130,000.

The final results of the benefit -cost computations were sum-
marized in Table 3 of ¢Hisreport (page 149,
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ANNEX IITI-B

History, Description and Methodology Used

in Benefit -Cost Calculation for the
Choluteca-Guasaule Section of CA-3, Honduras

1. History of Project:

In 1962, both the GOH and the GON solicited loans from CABEI to
finance censtruction of CA-3, CABEI declared CA-3 eligible for
financing in July, 1963,

In October, 1864, the GOH petitioned CABEI for financing of the
engineering costs. CABEI assigned $70,350 for feasibility studies
and design in April, 1965, and $733,000 for construction in May,
1566. 1In May, 1967, the GCH contracted Brown & Roct as consultants.

The feasibility studies were submittzd to CABEI in March, 1968,
and CABEI authorized an additional loan of $2,200,000 in May, 1968.- .
A final loan of $500,000 was approved in 1971 to cover cost overruns,

The GOH signed the construction contract for the road with
Ingenieros Contratistas Centroamericanos,.S., A. and Salinas y
Cardona S. de R. L. Lempira in June, 196S. The construction was
completed in April, 1972,

2, Description of the.Completed Highway

The 44.6 km. long highway between Choluteca and Guasaule crosses
relatively flat terrain, wich elevation ranging from 25 to 120 m.
above sea level, approximately 15 km. to the northeast of the Cholu-
teca Gulf, This section of highway was constructed as an alternate
to the existing Pan American highway since the latter no longer
could be considered a first class highway., The new road reduces
the distance from Choluteca to Managua by about 77 kms. in ccmparison
with the Pan American Highway,

The geometric standards used by Brown & Root for the design
of the highway are:

Design speed 90 kph
Horizontal curvature 20 1st
Minimum stopping distance 125 m

Maximum grade . 5%
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Total width 10,50 m,

Width of shoulders 1.90 m.

Design load for structures H20 - S16

Design load for pavement 9.5 metric ton (single axle)

3. Cost of Project:
The construction costs for this project were estimated by Brown

& Root in 1968, These estimates were adopted by CABEI in their
August, 1968 dictamen and are shown below,

Construction Costs: Choluteca-Guasaule Highway

Estimated Bid Actual
Right of Way $ 27,608 -
Construction 2,958,133 . 2,918,162

| } 3,264,402
Traffic Services 27,608

Engineering & .
Supervision 236,651 427,831

$ 3,250,000 $ 3,692,233/

1/ Excluding right of way.

The final construction cost exceeded the bid price by 12%.
The overruns were due To unexpectadly hard dubsoil canditions,
additional drainage work, additional excavation of non-¢lassified
material (including slide removal), and an access road to El
Triunfo.

4. Traffic Projection

Only two traffic counts were availablie. The first, undertaken
by Brown and Root in 1971, indicates an average daily traffic (ADT)
of 228 vehicles. The second, taken by Tippets-Abbett-McCarthy-
Stratton (TAMS) in 1976 shows an ADT of 881 vehicles, which is
reasonably close to the Ministry of Transport estimate of 800.

We decided to accept the TAMS count., The Prown & Root and TAMS
estimates for 1971 and 1976, respectively, indicate an average
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annual compound growth rate of 31%. It should be noted, however,
that the 1971 estimate precedes completion of the new road ( which
was not terminated uncil April 1972), so that this growth rate
cannot be used for purposes of projection. Unfortunately, no
traffic count is available between 1971 and 1976,

For the pericd 1977-82, we assumed an average annual compound
growth rate of 10%. We reduced this growth rate to 8% over 1983-92
and to 6.5% over 1993-2002., While these rates are very conservative
with regard to the actual traffic growth that has taken place in
recant years, they are slightly above those assumed for the Tela-
La Ceiba road owing to the fact that the Choluteca-Guasaule road
already serves as an important incernaticnzl highway in addicion
to carrying development craffic.

On the basis of TAMS estimate and the recorded composition of
traffic on the Pan American Highway, the following vehicle distribu-
tion was assumed:

Car and Pick-ups 63%
Buses 12%
Trucks 25%

This distribution was assumed to remain unchanged over the
projection pericd.

5. User Cost Savings

Estimates of user cost savings wers based on . .
vehicle operating costs estim::ed by TAMS for Honduras. For the
new road, total venhicle operating costs per km. were $ 0.049 for
cars and pick-ups, $0.081 for buses, and $ 0.127 for trucks. The
calculation is shown in the table on page 13.

In calculating user cost savings of diverted and generated
traffic, we took as our point of comparison the vehicle operating
costs on CA-1 which is an alcernative road from Choluteca to Managua.
Yehicle operating coscs per kilometer on that road were estimated
to be 10% higher than on the naw road because of steeper grades
and sharper curves, Moreover, the 0ld CA-l road to Managua is 77
kilometers longer than the newer road. In estimating user cost
savings, our methodology was to estimate such savings per vehicle
on the total length of the Choluteca-Managua road (304 kilometers for CR31
and 227 kilometers for the new road being evaluated). Thus,
average savings per vehicle/trip, expressed in 1973 dollars, came
to $4.16 for cars and pick-ups, $6.93 for buses and $10.76 fcr
trucks.



ESTIMATES OF USER COST SAVINGS ON CHOLUTECA -MANAGUA ROAD

Cars and Pick-ups Buses Trucks
Vehicle operating costs
on alternative road
(CA-1 co Managua) $.0538 x 304 km = $16.36 $.0896 x 304 km = $27.24  §.1393 x 304 km = $42.35
Vehicle operating cost :
on new road to Managua®.0489 x 227 km = §11.10 $.0814 x 227 km = $18.48  $.1266 x 227 km = $28.74
Saving per trip (Choluteca-Managua) : 5.26 8.76 13.61
Savings per trip in
1973 dollacrs 4,16 ' 6.93 10.76

For Choluteca-llicaraqua
Border Stretch:

1/5 of above .832 ' 1.386 2.152
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These user cost savings are £or the whole length of the trip from Cholu-
caca ¢o Managua., Full credit for such savings obviously cannot be given
for the Choluteca-Guasauls stretch being evaluated, as that
covers only one fifth of the distance from Cholutecaz to Managua.

We have therefore taken only one-fifth of the user cost savings
cited above. Thus, user cost savings on uiverted traffic were
estimated to amount to only $0.83 on cars and pick-ups, $1.39 on
buses and $2.15 on trucks (see calculation in cable on.page 13).

6. Benefit -Cost Calculations

Three benefit -cost calculations were made for the Choluteca-
Guasaule road. The first two follow the standard user cost savings
approach. Calculation 1 assumes that half the traffic projected
on the new road is diverted from CA-l1 and that half is generatad.
Generatad traffic is valuved at half the amount of user cost savings
for reasons explained in Annex II, This approach results in a
benefit -cost ratio of 1.3,

The second approach makes allowance for the time saving factor,
using the same valuation for the time of drivers and pacsengers
as for the Tela-La Ceiba road. Ocherwisz, the approach is the same
as under calculation 1. BAllowance for the time saving factor raises
the benefit-cost ratio to 1.7,

The third calculation assumes that only one fourth of the traffic
is diverted, one fourth generated and one half is development traffic.
The latter is valued at the full value of vehicle operating costs
for reasons explained in the methodolcgy section of the report.
Diverted and generated traffic are valued as under calculation 1.

The value of time savings is excluded. This approach yields a
benefit -cost ratio of 2.5.
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ANNEX III-C

History, Descrintion:and Methadology Used

in Benefit -Cast.Celculagipn for:ithe 21 Cvco-San Ramén

. PR ol . R [P BRI 1.'-.:. ~e Lt . .
Sectiondf thePhn' AnerfcanHighsytCosta Rica

1. History of the Project:

In December, 1962, the Government of Costa Rica solicited a loan
from CABEI to finance the construction of a new highway from E1l Coco
to San Ramén. CABEI approved the project in 1964, However, negotia-
tions were delayed while the GOCR waited for the establishment of
the Central American Fund for Econcmic Integration since more favor-
able terms could be obtained from this source.

In October, 1966, a loan of $4,700,000,00 was approved for the
construction of the road from San Ramén to the Rio Colorado, using
funds from AID Loan No. 596-L-006. A second loan of $5,800,000,00
was approved in January, 19638, with funds from AID Loan No. 596-L-
008; $1,500,000.00 of the loan was for the completion of the San
Ramén-Rio Colorado and the remainder was for the Rio Colorado-El
Coco section. final loan of $3,556,000,00 was approved by
CABEI in late 1968.

The GOCR did the preliminary planning and design work. 1In
July, 1967, the GCCR signed a contract with Baltcdano, Echandi,
Lara, Ltda. for supervision of the construction work between Rio
Colorado and San Ramén. This contract was subsequently extanded
cwice t©o include the entire highway, and amended t£o include T. Y.
Lin International in consortium for supervision of the bridge
construction,

The construction of the road was divided into four contracts.
The first contract for the section from San Ramén to RZo Colorado
was signed with the Constructora awcen de Costa Rica, S. A. in
November, 1969. The same contractor was awsrded the bids for the
sections E1 Coco to Rio Pods and Rio Colorado to Rio Pods in
January, 1969, and October, 1969 respectively., The construction
of the three major bridges was awarded to the Constructora Carrez
International in December, 1968S.

The bridges were completed in March, 13972, and the three highway
sections were finished in December, 1972.
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2. Description of the Completed Highway:

The entire highway is in mountainous terrain. The geometric
standards of the main highway are:

Minimum radius 200 m

Maximum grade 7%

Minimum stopping visibility 110 m

Total width 10.90 - 12.20 m

Pavement width 7.30m

Width of shoulders 1.80 - 2.45 m

Width of climbing lane 3.05 m (with 1.90 m shoulders)

Total length of ¢limbing lane 14 Km
Thickness of asphalt concrete
on main road 7.5 -~ 10.0 cm.

The new road has a length of 41,1 km. as compared with 58.6 km.
for the 0ld road.

3. Cost of Project:

In 1962 the GOCR estimated that the project would cost $6,201,500,
including right of way. This estimate was revised by the GCCR in
1965 to include the passing lane and various other geometric improve-
ments wnich were added since the road was to be a toll road. The
revised estimate is shown in the following table:

. Construction Costs: E1 Cocc-San Ramén

Estimated Bid Actual
Right of way $ 494,375 _ $ 1,096,413
Construction A 9,759,231 $12,529,703 14,613,735
Supervision (MOPT) 887,203 1,249,336
Consultants ) 117,441 455,936
Total 11,258,250 | 17,415,420

Total cost without
right of way 10,763,875 16,319,007
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4, Traffic:

Traffic volumes vary considerably along both the new and old
highways due to the many intersecting roads. For ease in computa-
tion, we have taken all counts and based all projections for the
new highway on the traffic observed at the toll booth (the intersec-
tions with the San Josecito-Atenas highway). For the old highway
a parallel location between Alajuela and Grecia was chosen. The
following tablie gives the actual daily traffic counts for these
locations. All of the counts were made by the GCCR.

Year 0l1d Road New Highway Total on Both Roads

1959 1370 1370
1961 1260 1260
1965 1635 1635
1969 2191 2191
1972 2600 2600
1973 - 2744 -

1974 883 3042 3925 -
1975 1032 3282 4314
1976 1072 3633 4705

Based on the actual traffic data, the following observations
can be made:

1. The average growth rate before the construction of tiie new
road was 6%. This was calculated using data from several counting
stations along the old road. This is the historic growth rate of
the normal traffic.

. 2. The total traffic on both the 9ld and new roads increased
sharply in the year after the new road opened. This is a commen
phenomenon due to generated traffic. '

3. The traffic on the new highway is composed of diverted and
generated traffic. The traffic on the old road is primarily normal
traffic with a small amount of generated traffic due to its relatively
uncongested state.

We made & prediction of the traffic volumes for the years 1973
to 1982 based on the assumptions listed below:

1. The traffic on the old road in 1973 is composed of normal
traffic which is 30% of the previous normal traffic and generated
traffic which is approximately 2% of the previous normal traffic.

2. The traffic on the new road in 1973 is composed of diverted
traffic which is 70% of the previous normal traffic on the cld road,
and generated traffic which is 30% of the previous normal traffic.



- Traffic Projection - New Highway

Di- Growth Gener- Growth Total Growth Actual Growch

verted Rate, ated Rate, ADT Rate, ADT Rate,
tear  apr % ADT % % L%
1973 1929 T ez 0 2755 2746 1
1974 2045 l 950 2995 , 3042 9.8%
1975 2168 6% 1092 15% 3260 9.4% 3282
1976 2298 | 1256 I 3554 | 3633
1982 3259 . 2906 N 6165 v
19893 2125 1540 T 3665% A
1992 3590 2602 | 6192 ‘
1993 4291 2758 6% 7049%% 6%
2002 7250 4660 | 11910 -
s v
* Sharp drop due o diversion of tra’fic o new San José-Calderas
rozd. ‘ . ’

%% Dssumed increase resulting from traffic diversion from old road.

Traffic Projection - 0ld Road

Grovth GCener- Growch Total Growth Actual Growth

Year Normel  Rate, ated Rate, ADT Rate, ADT . Rate,
ADT % ADT % % %

1973 826 7T 50 * g76 T '

1974 876 ! 55 | 831 f 883 T

1975 928 6% 61 10% 989 6.3% 1032 10.2%

1976 985 J/ 67 i 1052 | 1072 P

1982 1396 118 N 1514

1983 1068 AN 124 1192 ~

1992 1657 5% 192 1\ 1850 5%

1993 254 202 5% 1457 I

2002 1946 J 313 2260 |




3. The normal and diverted traffic on both roads grow at 6%
per year between 1973 and 1283,

4. The generated traffic on the new road grows at 15% per
yearl/ between 1973 and 1983. The generated traffic on the old
road grows at 10% per year between 1973 and 1983.

Prediction of the traffic volumes after 1982 is complicated by
the fact that the traffic will change drastically in 1983 due to the
scheduled opening of a new road from San José to Calderas. Based
on an arigin-destination study, the Direccidn General de Planifica-
cién of the Ministerio de Obras P@blicas y Trar.spartes estimates
that 50% of th2 traffic on the new El Coco-Sar. Ramén highway will
diverst to the new San José Lalderas highway.

For our projection we assumed that 50% of the traffic on the
new E1 Coco-San Ramén highway would divert to the new San José-
Calderas highway in 1983. Also we assumed that 25% of the traffic
using the old El Coco-San Ramén highway would, in turn, divert to
the now relatively empty new El Coco-San Ramén highway because the
old road is becoming congested. The growth rate for both diverted
and generated/developed traffic on the new highway between 1982 and
1992 is assumed to be 6%,

The traffic on the 0ld E1l Coco-San Ramén road is assumed to grow
at 5% annually from 1982 to 1992 except for the 25% loss to diversion
in 1983,

For the years 1992 to 2002, the highways are expected to continue
zhe same growch ratas. In 1993, 25% of the traific on the old road
is assumed to divert to the new road due to the increasingly congested
condition of the old road.

The traffic distribution used by ROCAP for its benefit -cost
study was based on GOCR traffic counts made at two stations on the
rew road. The traffic spectrum was assumed not to change in the
future.

1/ Obtained as the difference between the total increase in traffic
projected (9.8% a year) and the increase in diverted traffic
(6%). The first is based on actual experience over 1973 -76;
the latter is based on the historical growth rate of traffic
on the old road.



Type of Vehicle % of Total Traffic
Car 49.0
Pick -Up 23.5
Bus 7.5
Truck 15.5
T2 -52 4.5

This distribution is in line with the original GCCR estimate of
72% light vehicles and 28% heavy vehicles,

5. User Costs:

For the 1965 Economic Justification of the El Coco-Ssn Ramdn

Highway, the GOCR used the user costs given in the following table.
They have been converted to 1976 C.A., pesos to permit comparlson
with the latest estimates. Also shown are the user costs used in
the ROCAP bhenefit -cost study; these latter were based on the
manual ""Operating Costs for Typical Motor Vehicles in Costa Rica®,
written by the Ministry of Public Works and Transport in November,
1976.

User Cost per Vehicle - Kilometer ($/Xm)¥

Road & Condition GOCR 1965 Datca 1977 RCCAP Data
Light tleavy Lignt Heavy
Vehicles Vehicles Vehicles Vehicles

0ld road beiore
opening new highway .1354 .3387 .0982 .2550

0ld road after new
highway in use .0865 .2165 These costs are approx.
the same as above,

New Highway ,0915 ,2288 ,0823 .2113

These figures do not include the value of time,

The table shows that the user cost figures for the new highway
are essentially the same but that the cost estimates for the old
road diverge considerably. Mo data are available to illustrate how
the original user costs were calculated other than that the heavy
vehicle user cost is 2.5 times that of a light vehicle.



The user costs for vehicles traveling on the old road after
the construction of the new highway are approximately the same as
before. The cost savings due to increased velocity are offset by the
cost increases due to driving faster on tight curves and steep
grades. Therefore we decided that savings to users of the old road
due to decreases congestion are negligible, and we have not con51dered
them in the total benefits.

?r cost sav1ngs per km, as a result of the new highway are
smalll only 3 .016 for light vehicles and $ .044 for heavy
vehicles. Howaver, user cost saving on the Z1 Coco-San Ramdn
road as a whole are substantisl owing to the much reduced length
of the new road - 41.1 km. as against the old length of 58.61 km,
The saving per average light and heavy vehicle is as follows:

Operating Total

Cost Per Lﬁ;gth Operating
Knm, * Cost

Light Vehicle:

On old road $ .0982 X 58,61 = $§ 5.755
On new road .0823 X 41.11 = 3.383
Saving per light vehicle 2,372
Yeavy Vehicle

On o0ld road .2550 X 58,61 = 14,946
On new road .2113 X 41,11 = 8.A87
Saving per heavy vehicle 6.259

Operating costs were calculated separately for five types of
vehicles, taking account the grades and curvatures of the various
sections of the road. The breakdown of user cost savings for
five types of vehicles, baesed on 1976 Government of Costa Rica
nperating costs estimates, is as follows:

1/ On the basis of the 1977 ROCAP data".
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User Cost Savings

Converted to

Vehicle 1976 Dollars 1973 Dollars
Car 2,8396 1.7830
Pick-Up 1.9079 1.1980
Bus 5.6722 3.5616
Truck 5,2539 3.2989
T2 -82 7.69%4 4,8347

The above figures do not include the value of time saved. Using
Government of Costa Rica estimates of time value per vehicle/hour,
and applying these estimates to the time saved in using the new
road in comparison with the old one, results obtained are as
follows:

(1) ' (2) (3)
Value of Savings Time Saved Value of Time
Per Hour By Using New Saved Per
(GOC2 Estimates) Road Vehicle/Tr ip
(Hours) (1) x (2)
Buses $ 4.56 1.41 6.43
Trucks .64 1.24 .79
Trailers .78 1.73 1.35

The time value of drivers and passengers of light vehicles
(cars and pick-ups) was excluded on the assumption that much of
this driving is for leisure purposes. Its inclusion (which is
defensible) would have nearly doubled the value of the time saving
factor.

Allowance for the time saving factor for buses, trucks and
trailers would raise total user cost savings as follows:



Converted to

In 13876 Dollars 1973 Dollars

Buses 12,102 7.599
Trucks 6.044 3.795
Trailers 9,049 5.682

6. Computation of the Original Benefit -Cost Ratic

In the 1965 Economic Justification, the GCCR calculated a
benefit -cost ratio for an "average" year in the twenty year period
from 1965 to 1984, These computations used a 6% interest rate, a
7% annual growth rats for the traffic based on 1959 counts, and
the 1965 construction cost estimates given in Section 3, The
annual cost of the road was based on 100 year useful life of the
right -of -way, 40 year useful life of the structures, 20 useful
life of the pavement, an annual maintenance cost of $124,400 for
both roads and a toll boocth operating cost of $90,000. The
resulting benefit -cost ratios were:

a) for users of both roads: 3.66

b) for users of only the new highway: 2.97
1/

If we substract the toll booth's operating cost fram the latter,~
the ratio becomes 3.28.

7. Revised Benefit -Cost Ratio Zwvaluation

A revised benefit -cost ratio was calculated for this highway
using traffic projections and user cost savings estimated in
sections 4 and 5. The base year chosen was 1973 since that was
the first year of full operation. A thirty year pericd was
considered.

1/ Toll receipts and taxes are transfer payments from the economist's
viewpoint. While they are c¢osts to users, they result in off-
setting receipts to the government, Both toll receipts and
relatad costs were excluded from the economic analysis.
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The calculation of construction costs is shown below. Payments
for each contract were assumed to have been disbursed at a constant
rate throughout the concract time. Allowance was made for infla-
tion and interest charges (at 8% a year) between 1973 and the
assumed time of disbursement.

_ . Amount Paid in Converted to 1973

Year  Amount Paid 1973 Dollars at 8% p. a.
1968 $1,556,409 $2,079,207 $3,054,979
1969 2,582,221 3,360,244 4,571,612
1970 4,362,525 5,419,565 : 6,827,026“
1971 4,362,525 5,256,843 6,131,582
1972 3,455,327 3,980,537 4,298,980

Total $24,884,179

The maintenance costs for this highway include a constant annual
cost for repairs and for a resurfacing operation every ten years.
During the first four years of operation the average annual mainte-
nance cost has been $40,400, with expenditures increasing from
$34,00Q in 1973 to $§52,000 in 13976 (all costs in constant 1973
dollers). ECAT (in 1975-76) estimated that the annual expenditure
for this road should be $38,000, Based on the ECAT estimate and
the actual data, we estimated the annual maintenance cost for the
fipst ten years at $42,000. Since the traffic in the second ten-
year period, 1983-1992, is approximately the same (owing to the sharp
decline projected in 1983), the same annual maintenance cost is applied
for that decade. However, traffic is expected to increase consid -
erably frem 1993 to 2002. We projected, therefore, average annual
maintenance costs for that period to increase to $60,000.

The highway will require resurfacing in 1983 and again in 13993.
The cost of a seal coat in 1976 was approximately $20,000 per km.
(12,600 in 1973 dollars). To apply a seal coat to the entire highway
will cost about $515,000 in 1973 dollars.

The results of the benefit -cost calculation were summarized in
Table 3 (page 14) of the report.
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March 28, 1977 -

. Tog M, Larry Harrison, Director/ROCAP

Through: Mr. Dan F. Miller, Jr., Regional Chief Englneer5159wuz
: _ Mr._Clark Joel, Regional Economic Officer

From; ' Rebecca Grant Ascoli, General. E:ng:l.neer'"\ﬁr {'o
' Gustavo Ruiz, A551stant Reglonal Economic Offlcerw’ ~1

Subject: r1p Report - San Pedro Sula-La Ceiba, Honduras
March 21-24, 1977

I. ‘Persons Contacted

Sr. Salvador Morenero, Alcalde Interino, La Masica
Sr. Kanrel José, Secretario Municipal, La Ceiba
. Sr. Juan Pineda, Gerente, Hotel Paris, La Ceiba
Sr. Arnulfo Canteno, Sub Director Reglonal del Distrito
. Agricola No. 4, La Ceiba
Sr. César Nastras B., Gerente, Productos L&cteos LEYDE
.. . La Ceiba ‘ :
o ..Ing. Mario Sosa, Asesor, Fébrica La Blanquita, Santa Ana :
'~Sr Cesar Bardales M., Alcalde Tela

IT. A'*Puruose of-Trlp-

' To evaluate the benefits to the population living in the.
influence area of the Tela La Ceiba highway due to the construction
-of the hlghway

III. - v-.WOrk Accomplished

" We rented a car in San Pedro Sula Tuesday mornlng, March’
22, and drove to the beginning of the highway in Tela where we
started our observations.

A. Description of the Road

Before describing the interviews which we conducted in
the influence area of the road, a brief description of the road is
useful. Prior to the ccmpletlon in 1972 of the paved road connect-
ing Tela to La Ceiba, these cities were only connected by railroad
and a dirt road, both of which were interrupted in the rainy season
leaving La Celba isolated. Now with ‘the new highway La Ceiba is
accessible year round. : :
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With respect-to "strip development™ along the high-
way, we observed very little, Around Tela, houses and low class
restaurants have been built along the road side, but beyond Tela
there were very few structures of any kind. The highway does not
follow the alignment of the railroad and consequently by-passes
all the small villages, We did not observe any migration of the
.villages to the road; rather narrow dirt roads connect the village
"~ centers to the highway., This impression of a high speed freeway
by-passing all population centers was further emphasized by the
fact that Tela does not have a paved road connecting the center
of the city (which is paved) to the nighway. The only paved exit
is that to La Ceiba. '

The present condition of the road is bad. The road
was damaged by Hurricane Fifi in 1974 and again by the severe
flooding which occurred last year.. Several bridges were.destroyed
ard in one section of the road the flocd waters cut across the road
embankment; one bridge and this lstter cut have not yet been repaired.
Also in the hilly section between Tela and the Rio San Juan, there
have been many landslides. .In addition to these storm and slide
damages, the maintenance of the pavement has been neglected until
huge potholes crossing an entire lane have developed. The condition
of the road surface between Rio San Juan and Tela.was notably worse
than that between Rio San Juan and La Ceiba. We did see maintenance
crews working on the road so the "driveability" may improve in the
near future. .

. B. Results of Interviews

In order to assess the development resulting from the
construction of the highway we interviewed local officials and
businessmen follcwing a pre-established questionnaire. Our first
interview was with the Alcalde (Mayor) of the Municipio of La Ma-
sica (similar to a county seat). We then spoke to the Secretario
Municipal of La Ceiba, From these two interviews we gained an
insight as to the kind of development which had occurred in the
area around La Ceiba. After this we talked with several local
businessmen whose commerce had been affected. 2lso we met the
sub-director of the agricultural district including La Ceiba.
Later on our return to San Pedro Sula we interviewed the Alcalde
of Tela, These interviews are described in detail below:

1. Salvador Morenero, Alcalde Interino, La Masica:

- .- The populatlon of this municipio is approxxmately
11,000, most of whom are farmers. Immigration to this area due to
he road is not a major factor.
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. - 'The road has affected the agricultural production
of the area. The only new agrobusiness is a nursery which exports
plants and flowers. However the existing agricultural activities
have expanded considerably due to the availability of transport.

. The corn precduction has been increased so that instead of being
merely self-sufficient they now sell to the government., The cacao
production has been expanded. Milk is now sold to a dairy in La
Ceiba. The Municipio also intends to build a slaughterhouse late
this year. (This areza of Honduras is an important cattle region.)
The plans are currently being rev1ewed in Teguc1galpa (We assume
they are asking for flnanc1ng )

- The road has provided this communlty with easy
access to the major cities and several bus companies serve this
route, The cest to go to La Ceiba is US$0.75 and to Tela, USS$1.7S.

. - The finances of the municipio have improved due
to increased production in the area. A prcof of this was the new
municipal building which had just been completed; it had cost
US$18 000 and was completely paid for.

i - The town was connected to the thermal electric
plant in La.Ceiba in August 1976. The new power lines follow the
road. . .

: " - .The existence of the road also influenced the
construction of a new night high school in La Masica which is _
attended by approximately 150 local farmers and workers. The Al-
calde was very proud of this school. ‘

- In geznerzl the Alcalde was very optimistic in his
outlook for the region and the basis for his =2nthusiasm was the
availability of easy access to external markets. He felt that the
rcad has brought increased prosperity to the region and as another
example he sited the increased numbers of vehicles and small business
in the municipio.

2. Sr. Kanrel José, Secretario Municipal, La Ceiba:

- The populatlon of La Ceiba is approx1mately 52,000.
The city has not increased in size due to road related lmmlgratlon

- Prior to the consctruction of the road the city
depended on the Standard Fruit Company as its sole source of employ-
ment outside of a few small businesses producing products for local
consumption. With the advent of the road, the local businesses have
expanded considerably to supply extevnal markets La Blanquita, an
African Palm oil company, and LEYDE, a dairy, are examples of this .
expansion,
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- A new agricultural experlmental center was start-
ed in La C81ba approximately 6 years ago,

- - The number of national tourlsts v151t1ng La ‘Ceiba
has jumped considerably. The town is anticipating an increasing
number of tourists due to the beautiful beaches and the proximity
of the Bay Islands., A new first class hotel, "La Ceiba'", was
constructed about S5 years ago and several small tourism orlented
projects, Sea View and Vista Hermosa, are expanding.

-~ The road has prov1ded La Ceiba with an altnrnate
way to import merchandise other than by sea or rall Currently all
constructlon materials come by road. I

'~ A new bus company formed in La Ceiba brov1d°s
service to Tela and San Padro Sula, Also a branch of a national
car rental company is located in La Ceiba. ‘

- The city finances have improved, and now the mun-
icipality is able to contract financing from additional sources..
Land values in the area have about tripled.

- In conclusion, the Secretary stated that the road
had had a tremendous social and economic impact on the city since it
connected them to the rest of the count:y. The attitude of the
communlty is optimistic, .

- 3. Sr. Juan Pineda, Gerente, Hotel Paris, La Ceiba:

' - The tourism which has ccme to La Ceiba is of a
predominately national character and these tourists generally stay
with friends/relatives. . Other than major holldays such as Holy Week
and Carnival the national tourists do not stay in first class hotels

- The first class hotel space in La Ceiba has in-’
creasedhcon51derably in the past 5 years, from 49 to a total of 134
now (-89 rooms in Hotel Paris and 4S5 in Hotel La Ceiba).

- The main business for the hotels is travelling
businessmen. Although the road has increased their numbers, the
majority are still gssociated with the fruit company and the hotel
prosperity is highly dependent on their occupancy. The political
problem last year concernlng the banana rtaxes almost bankrupt the
hotels The ocecupancy is recovering, however, .

' - For Holy Week and Carnival the hotels are already
fully booked with both natlonal and 1nternatlonal tourists.
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4. 'Sr, Arnulfo Centeno, Sub- Dlrector Regional del
Distrito Agricola # 4, La Ceiba

- The hlghway has had a tremendous impact on the

- agricultural development of the area. Not only has the area of
cultivated land been increased due to the expanded accessible market
but also the productivity has been improved markedly by the avail-
ability of better fertilizers, seeds, technology, etc. The yield

of basic grains has increased from 15 to 20 qulntals per hectare to
60 to 80 quintals per hectare. The corn and rice production have
increased 50 to 60%. The number of hectares of cacao has increased
from about 300 in 1968 to 1340 in 1976. The cultivation of African
Palm has also increased. INA has a project to plant 4,500 hectares
at La Masica of cacao, citrus fruit, Africen Palm and chlC grains.
The area under cultrvatﬂon for Standard Fruit has also increased due
to the availability of easy transoortatlon to the port by road. Also
a local chemical irdustry is deve oolng grape fruit plantacions for
industrial use,

- The cattle industry has also grown but Sr. Centeno
was not positive to what extent. The road has provided a ready access
to the market in San Pedro Sula whereas the cattle had previously
gone by train, when in serv1ce, or by foot.

- The land prices in the area have_at least tripled.

5. Sr. César Nasthas B., Gerente, Productoé Lacteos
Leyde, La Ceiba ' '

-' The dairy was started in 1973 due to the existence
of the highway. The capacity of the plant is 30,000 litesrs per day.
Prior to the flocds in 1976, the production was up to 20,000 - 22,000
liters per day. After the rloods the production dropped to 7 OOO
llters per day and now is back up to l4 000 liters per day,

- The milk consumption of the La C2iba region is
about 3,000 liters per day. The rest of the precduction is exported
throughout the country. Currently the demand for the mik is greater
than their prcduction.

- The crude milk is purchased from farmers along the .
road between Tela and La Ceiba and brought to the dairy in trucks owned
by the dairy.

- Later this year the dairy company 1ntends to construct
an assoc1ated meat processing plant.
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6. Ing Mario Sosa, Asesor, Fabrlca La Blanqulta,
Santa BAna:

- The processing plant at Santa Ana only extracts
the 0il from the African Palm nuts; the capacity of this plant is
1.5 tons of o0il per hour. ’

- The area of cultivated African Palm has beéen
trebled since 1972 and now covers 3,000 acres. (Prior to visiting
the Santa Ana plant we did not realize that the main processing
plant for La Blanquita is in La Ceiba. Unfortunately we were then
en route to Tela and did not have time to return to La Ceiba to talk
to the La Blanqulta personnel, since this does appear to be a thriving
1ndustry )

7. Sr. César Bardales M., Alcalde, Tela:

- Tela has suffered a severe recession since the
Tela Fruit Company has almost completely closed dewn its local
operations to move to other regions (El Progreso and La Lima) and
‘the town had no other established industries. Even the Tela port
is now working at a very low capacity since the Company is using
Puerto Cortés to export bananas.

4

- Several new industries have come to Tela in part
due to the existence of the road. A French plywood factory, TIMSA,
was started 17 Km outside Tela in 1970 and employs about 115 persons,
A Coroza Palm oil factory was initiated but has not been successful.
A small scale furniture manufacturing business has been started.

Also a nursery was mentioned.

- There is not much trade between Tela and La Ceiba.

. - Tourism in Tela consists primarily of national
tourists. There is a considerable amount of visiting between Tela
and La Ceiba. Tela is expecting more tourism but currently only
has two (suppcsedly) first class hotels in town, Paradise and Hotel -
Rotario, with a total of 30 rooms. There is a project in planning
to expand the "Paradise" to 200 rooms. The Tela beaches were
included on the Tornasal tourist project.

. - Several new bus lines have been established to
serve the outlying villages and bring the people and their merchandise
to the markets in Tela. e . »

- The city finances have improved in the respect
that outlying villages are now accessible and can contribute. The
land valu2 in the area has increased. '
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- In general, the attitude of the Alcalde was rather
pessimistic. The road had brought, some benefits but overall it
was not an important factor. Tela is basically a company town,

. and without the company it now is waiting for the government to
help it. .

In conclusion, the road has brought very real benefits
to La Ceiba and to the small communities in the influence area of
the road since they now are connected to the rest of the country and,
can market their produce. Tela has experienced very minor benefits
since it was connected previously with the main economic centers of
the country.

DISTRIBUTION: Messrs. Sidman, Hechtman, Eisner, Flinner, Venezia,
: ' : Joel, Ruiz, Carr, Church, C & R Files
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April 27, 1977

TO: Mr, Lawrence E. Harrison, Director/ROCAP

THROUGH: Mr. Dan F. Miller, chzaﬁh
Mr. Clark Joel, REO /iﬁf—\\

" FROM: Victor DardOn, GE VD o
Gustavo Ruiz, AREO‘??’ '

SUBJECT: Trip Report - Tegucigalpa, Choluteca and Guasaule
April 20-22

I Persons Contacted:

Government of Honduras

Ing. José Cecilio Zelays, Director de Transportes

Ing. Adé&n Benavides, Departamento'de Construccionses, Direccid
General de Czminos

Lic. Roberto Zufiiga, Central Bank

Mr. Juan Remén Cruz, Direccién General Estadistica y Censos

Mr, C. Dub6n, Direccién General Estadistica y Censos

Ing. Emily Lé¢pez de Alvarado, Direccion General de Recursos

" Naturales '

CABEL

Ing. Armando Astorgd, Chief of Construction & Supervision
Ing. Miguel A. de la Rocha, Supervisory Engineer

Ing. Edgardo Durén, Supervisory Engineer

Dr. Felix Xeller, Dept. Agrcopecuario

Lic. Orlando Castro, Chief Economic & Financial Analysis
«lic, Carlos Gorizélez, Economist

Lic. Luis Fernéndez, Economist

Influence Area

Mr. Ricardo OBva Herrera, Mayor of Choluteca

Mr. .Ernesto Gonzdlez Mejia, Administrator of Aduana Guasaule

Mr. Javier Midence Salazar, layor of El Triunfo

Mr. Gustavo Matamoros, Supervisor "Empacadora de Carnes
CARNILANDIA™"™, Choluteca

Ing. Willy Supeen2, Manager of TREFICA S.A., Choluteca

TAMS

Ing. Charles Powers, Manager
Ing. Jeffrey Gutman,



II FPurpose of Trip:

To evaluate the social and economic benefits to the populstion
living in areas of influence of the Choloteca-Guasaule road due to
the construction of the road, and gather relevant statistical
“information. S

III Accomplishments:

On Thursday, April 21, Victor Dardén, Gustavo Ruiz and Lic.
Carlos Gonz&lez of CABEI visited the roed, travelling in a car
provided by CABEI.

We travelad on the project road up to the Nicareguan border,
The highway is in gocd conditions, prop2r praventive maintenance
practice has ba2zn followed on th2 highway although the psvement
will require-a seal coat in the near future. (This is normal
practice for surface treatment pavement of tnis age quality.)
In that area we interviewed local authorities and local entrepreneurs,

following a prepared previously questionnaire.
The results of interviews are the following:
1. Mr. Ricardo Oliva Herrero, Mayor of Choluteca

- The population of Choluteca is approximately 28,000,
and has been increasing at a rate of 6.2% per annum., At least
half of this increase is due to immigraticn as a result of the
road '

~ The existence of the road stimulasted expansion of
agricultural activity., Soms areas with tracdiricnsl crops {corn,
cotton and beans) have expanded and the yi2ld nhas suibstantially
increassd. At present, new crocps (sessme, melons, watarmelons
and rice) have been planted; livestock activity has also expanded.
Mayor Oliva roughly estimatsd that areas under cultivetion expanded
at least 100% as a direct impact of the road and of the new land
reform law which allews .expropriation of non-cultivated land. On
the yield side, Mr, Oliva estimated (based on his parsonal
experience as farmer) a 30% incresase due to the facility for
transportation of insecticides and fertilizers which come mainly
from Nicaragua and technical assistance from the government

- Some agro-industrial companies were established near
the city after the inauguration of the road; these consist of a
meat packing plant for exporting to U.S. markets, a rice mill and
a barbad wire plant. Some other plants such as a sesam2 decorticator,
a dairy and an export packing plant for melons are under censtruction,



- Business has substantially increased particularly with
Nicaragua (both exports and imports) and tourists from Nicaragua
go to the city on a regular basis during weekends and holidays.
A new hotel was built as a direct .consequence of this increased
demand. The commercial relations of Choluteca are greater with
Nicaraguan cities than with Tegucigalpa. :

- An average of 200 buses and trucks leave Choluteca
daily: - some 30-40% of this total use the road. Due to the
activaty in transportation, the municipality is going to build
a terminal outside the city, just 500 meters from the beginning
of the rcad which is under evaluation,

- The municipal finances have also improved due to the
new sctivity (transport, industry) and to-the higher prices of
land. Tnis price incre=asaed from 0.50 to 3.00-4.00 La2mpiras per
square meter on properties adjacent to the road. -

2, Mr. Ernesto Gonzalez Mejia, Administrator Aduana'éuasaule

The average deily traffic including all types of
vehicles crossing the border is 150-200. During the working
days most of this traffic is trucks and businassmen while during
the weekends it is tourism. ‘ '

- Since the inauguration of the road, most of the '
vehicle users of the Panamerican Highway moved to the Guasaule
road:

7. Mr. Javier Midence Salazar, Mayor of El Triurfo

The population in the city is approximately 4,000. More
people live in acrarian "asantamientcs" naar the city. The main
activity is agriculture and dlivestock. Eesidzs the traditional
crops (basic grains and cotton), new precducts (sesame, melons,
watermelons and maguey) are under cultivation. :

- Trade has substantially increased with Nicaraguan towns
near the border (Chinandega, etc.); trucks .from Nicaregua go
directly to El Triunfo to transport local prcduction of basic
‘grains and.differert products available in town. As an example
of the benefit of tha road, the Mayor cited that as a result of
the local festivity which lasts one week during February, local
businessmen and producers earnad some 700,000 Coérdobas. Also,
work opportunities in Nicaragua have been opened to the population
of E1 Triunfo, since continuously trucks and buses loaded with’
workers from the area cross the border toward the Nicaraguans

farns and industries.


http:3.00-4.00

- Local investors own some 30 buses which daily transport
passengers to main cities in Honduras and to the Nicaraguan border,

- The price of land has increased up to 10 timass according
to quality and location with respect to the tcwn and the road

- Finally, Mr. Midence said that the municipal finances
have substantially increasad after the construction of the road
He proudly mentioned the increase of the municipal budget from
20,000 Lempiras in 1974 to 120,000 in 1976 due to better management,
higher prices of land and other facts related to the read.

4. Mr., Gustavo Matamoros, Supervisor of the private company
“Empacadora de Carnes CARNILAMDIAM (slaugnter house)

This company, which exports its total prcduction to the
U.S. market, started operstions in 1973 with a daily capacity of
120 animals. At the present time it has doubled its capacity
However, the road was not a major reason for the location of the
plant n2er Choluteca since only 7% of the cattle come from that
area and the company uses Fuerto Cortez on the Atlantic ocean for
its exports

- .Mr. Matamoros explained, howaver, that another similar
company named Industria Ganadera Hondurefia also located at Cholu-
teca and closer to the Guasaule road was more benefited from its
opening. This other company started opefations before 1970 but
its new capacity (increased to 250 animals per day) is related
to the road since most of the cattle ccme from farms located in
the area of influsnce of the Choluteca-Guzsaule road, -

IV  Comment:

The overall picture of this evaluation indicates considerable
benefits for the cities connscted by the Choluteca-Guasaule road
and for the area of influence. Main facts are: increased ,
proeduction of traditional crops and cattle and of new agricultural
production which will stimulate the development of agro-industries.

An important fact to be noted is the increase in both trade
and tourism with Nicaragua for the cities along the highway,
reflecting the roadis favorable impact on intraregional trade.

DISTRIBUTION: Messrs. Sidman, Miller, Joel, Ascoli, Hechtman,
Venezia, Flinner, Eisner, Dardon, Ruiz, C&R Files



May 25, 1977
To: Mr, Larry Harrison, Director ‘ .
Through: Mr. Dan F. Miller, Jr., Regional Chief Enginser Zj; :7
Mr. Clark Joel, Regional Economic Advisor Cbh*jb ,
Gustavc Ruiz, Asst, Regional Economic Advisor <=

From: Rebecca Grant Ascoli, Ganeral Engineer‘ﬁééx. 7

Subject:; Trip Report - San Jos¢, Costa Rica
May 17-20, 1977

I. Persons Contacted

AID Mission

Ing. Heriberto Rodriguez, GEN

Direccioén General de Planificacion, Ministerio de Obras
Publicas y Transportes (MOPT) GCCR

Ing. José Vargas, Director

Sr. Mario Herrera (projections)
Ing. Edgar Dcmiadn (tratffic counts)
Sr, Luis Camacho (user costs)

Louis Berger International, Ina,

Mr, Frank Ryan, Economist

Ministry of Economy, Industry and Commerce

Sr. Carlos Martin Alcald (Industfial Parks Advisor)

IT, Purpose of Trip

. To bagin evaluation of the benefits of the El Coco-3an
‘Rgmén.nghway (financed under AID Loan 596-L-008) by means of an on-
site inspection and retrieval of pertinent data from the GOCR.



iII. Work Accomplished

May 18, 1977: 1Ing.  Heriberto Redriguez accompanied Lic,
Ruiz and Ing., Ascoli on an inspection of the ELl Coco-San Ramdn High-
way, This highway extends from the international airport in San José
£o San Ramén en route to Puntarenas; it is part of the Panamerican
Highway. We followed the new road out and returned by the paralleling
old road. The difference between these roads is impressive, The old
road is very narrow ~ barely two lanes wide, has very steep slopes and
passes through about six towns., The new road is a medern limited
access two lane highway with a third passing lane for long steep grades.
The traffic flow is smooth and uninterrupted. ,

: The maintenance on both roads has been good; Ing., Redriguez
comnented that the maintenance on the old rcad has improvad considerably

.Since the traffic disruption causad thereby is minimal now,

: -From the ride along the roads and our conversations with Ing.
Redriguez we concluded that the primary justification for the new
highway is user savings. Developmental benafits along the highway are
minimal, Since the new highway is limited access, no new industries
have located along it, All of the industries along the 0id road were
located there prior to the construction of the new highway,

. -In the afterncon we visited the Direccion General de Plani- -
ficacitn of the MOPT. Ing. Vargas, the Director, referred us to ths
appropriate persons in his department. Sr, Mario Herrara gave us
copies of pertinent sections of a report which he is currently writing,
This report contained information on traffic councs, mailntenance costs,
income from tolls and future projactions for the new El Coco-San Ramdn
Highway, : . ' :

Ing. Edgar Domian supplied us with detailed traffic counts
for both the old ard new roads. Sr, Luis Camacho briefly explained
the user costs used by the MOPT and gave us a copy of the relevant
material. In order to use these, detailad information regarding the
.grades and curvature of thé two roads is necessary. Ing. Domidn:
promised to supply us with these data on the following day,

In the afternoon we returned to the Direccién General de
Planificacidn. Ing. Domidn gave us the necessary grade and curvature
data as prcmised., We also spoke with Mr. Frank Ryan who is an
econcmist working with Louis Berger, International. (Berger -
currently is making feasibility studies for a highway to circle
San José.) We asked Mr, Ryan what he thought of the GOCR user
costs and he replied that he had checked them and found them
satisfactory, ' '



-3 -

During Thursday, May 19,we visited Mr., Carlos Martin Alcald,
Special Advisor to the Ministry of Economy, Industry and Commerce to
£ind ocut his views on the impact of the El Coco-San Ramon highway on
the development of the influence area, (Mp, Alcald is working with
a spacial project to develop new industrial parks outside of San José.)

‘Mr. Alcald was very clear in saying that the new road was
not a major factor in planning the location of the "San Carlos" in-
dustrial park (the naarest project to the El Coco-San Ramoén Highway).
The main factors taksn into censideraticn for the locztion of the
park were unemployment, raw materizls and towns which the govermunent
wanted to develop more rapidly  Of course, he thinks that the operation
of this modern road will be beneficial for the industrial park, He
also mentioned the impact that the roed is having on local tourism
since Puntananas and Guanscaste, two favorites sites for local tourists,
are partially connectad by this roed.

, Tn Mr, Alcald's opinion, most of the benefit of the road
will be on the savings side since most of the actual development along

- .

the road existad pesiore 1ts construction,



