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Foreword
 

TRANSPOISr PLANNING iYclosely related to many aspects
of national development policy. It is not enough merely to weigh the 
costs and benefits of alternative means of moving people and goods.
The possibilities of trade off between transport investment and o(ther 
capital investments must he taken into acconmt. Moreover, since trans
port expenditures are often important as inputs ill other economic pro
grams, what may appear to be an efficient transport investment when 
viewed in isolation may be very inefficient when viewed in the broader 
context of national planning. 

In this volome, onr of it series of studies financed under a grant from 
(lie Agency for International Development, the authors explore some 
of [he effects that national policies and goals in other sectors have on 
transport decisions. lhe authors include Edward S. Mason of liar
vard University; Robert Jones of the Regional Plan Association; XVil
fred Owen of Brookings; William Hlughes, formerly of the University 
of British Columnbia and now with the International Bank fo: Recon
struction and Development; Bicihard Weisskof[ of Harvard Univer
sity; aad Edwin T. Ilaefele, formerly of Brookings and now vwith Re
sources for the Future, Inc. Mr. Ilaefele acknowledges with gratitude 
the perceptive and indefatigable support of Eleanor B. Steinberg, Edna 
Lusher, and Sulsan Gilbert in the editing of the volmne. The index was 
prepared by Rachel M. Johnson. 

Research for Mr. NVeisskoff's study was carried out with the assis
tance of a Traveling Fellowship from the Committee on Latin Ameri
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Introduction 

EDWIN T. HAEFELE 

PREVIoUs BOOKS IN THIS SERIES have been concerned 
with the hard question of transport investment in an economic develop
ment context. This volume is an extension of those earlier volumes; in 
particular of Clell llarral's careful analysis of transport projects, and 
Gary Fromlm's succinct outline of transport sector planning.-' 1larral and 
Fromm, however, did not attempt to cover the broader reaches of 

national policy which affect transport planning. These broader ques
tions, which are discussed in this volume, must be raised upon a founda

tion of transport project analysis and transport Sector planning. The 

present volume is not a substitute for either. 
This volume does not present a complete picture of national develop

ment policy; it only probes a few of the areas in which such policy 
and transport planning are vitally connected. Even in these few areas 
most of the conclusions are tentative and the empirical evidence sug
gestive rather than definitive. The development field is one in which 
there is a great deal to he tentative about and no apologies are offered 
on that score. 

Inasmuch as the reader must move from one subject to another very 
abruptly the essays have been grouped into what are, hopefully, logical 

'This report was prepared as part of the Transport vtescmul Irugraon and is 
now available as CMIt C. Ilarral, Preparationand Appraisal of Transport P'toicols. 
U.S. Department of "Fransportation, Otice of Technical Assistance (1908). 

'Gary Fromm, "Design of the Transport Sector," in Gary Fromm (ed.), Trans

port Investment and Economic )evcelopmnent (Brookings Institution, 1965). 
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2 TRANSPORT AND NATIONAL GOALS 

sections. The first two chapters are concerned with trade offs-situations 
when more investment in some nontransport sector mecans that less 
transport is needed. Thus, Edward S. Mason, investigating the large de
mands on transport made in India by coal shipments, asks whether 
there are substitutes for coal that would reduce transport demands 
and whether changes in industrial location could profitably reduce all 
shipments of energy sources around the country. Raising the question 
in this way einables him to aclhieve additional degrees of freedomn ill 
tile planning process. The task. then becomes one of adjusting the en
ergy, transport, location, and ratc policy variables so as to increase real 
output at ininiimum additional cost Consistetnt with other national ob
jectives rather than the usual transport task of supplying additional 
transport capacity at minimum additional cost consistcnt with othcr 
transportgoals. lorcover, )), broadening the scope of the question, the 
important ecconomic trade ofls betweci I eiiergY son ree cost andl transport 
capacity cost are highlighted. Traditional transport analysis, theon 
other hand, is apt to focus on the costs of sup)plying transport capacity 
by alternative means and never to ask why this much capacity is 
needed. 

A far different kind of trade off with transport investment is postu
lated by iobiert jones in his analysis of transport and other urban de
sign costs. Again taking a single empirical case, in this instance Vene
ziela, he shows the sensitivity of transport costs to policies and plans 
regarding urban patkrns. Since urbanization coontinules to grow in all 
countries, there needs to be explicit recognition that decisions on hons
ing, street layout, and community developmenlt have measurable i
pacts on transport costs. The fact that differeilt government budgets 
may be involved should not stand in the way of calculating total social 
costs of alternative turban design plans, whether thev be incremental 
plans or plans for new cities. 

These two areas-energy and urban design-do not exhaust the trade 
off possibilities in transport and(development plamning. In the develop
ment context the question of avoiding or postponing transport invest
ment should alwayvs be raised. 

The second section of the volume (Chapters 3 and -1) illustrates cases 
where transpoit investment is a factor input to other processes and 
thus the amount of transport required is a subordinate decision. Strictly 
speaking, of course, transport decisions are always subordinate dcci
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sions in the sense that they are dependent on goals or purposes in other 
sectors, but there are instances, as in the two cases presented, where 
this dependence is so simple an(l uncomplicated that transport is better 
treated as a direct input. 

This is best illustrated in the agricultural developmental process. 
Current methods of analysis of the demand for transport in rural areas 
are meaningless. lHence Wilfred Owen, viewing the provision of trans
port as ani input to the food production process, obtains his estimate of 
rural transport retquirements directly from the urgent ieed to increase 
food production in the developing countries. Concerned with increas
iiig food production, Owen sees transport as a way to move fertilizers, 
seed, a:nd technicians in, and to distribute food throughout the country, 
minimizing the cost of spoilage and pilferage. 'While there are trade off 
situati(Ais in this process-transport versus ilmproved storage, for exam
ple-the chief concern is getting the transport capacity decision inside 
the food production decision. Transport becomes an inpt to the food 
production process rather thian an outside constraint upon the produe
tion of food. 

Making education and social welfare facilities available to people in 
rural areas is another concern which is recognized by the transport an
alyst as being important. le has no criterion by which to measure its 
importance, however, and is rarely in a position to evaluate a transport 
investment decision on the basis of the increases in social welfare 
which the investment wvill bring. Decisions to improve social welfare 
are taken as a matter of course by the government agencies whose re
sponsibility lies in those areas. Transport is a tool which these non
transport planners can and should use in their planning activities. It is 
an input to the performance of their task. William IHughes presents in 
Chapter 4 some evidence of how effective transport can be in this task. 
Using interview mat rial fron over 2,700 rural households affected by 
five rural roads recently constructed in Malaya, Hughes' account vividly 
illuminates the manv forms increased personal mobility takes in a tra
ditional culture. 

Other exa.nples (J transport as a direct input could he cited. While 
no chapter deals specifically with scale economies in manufacturing 
and transport investment, the transport decision may well be taken in 
the context of the preduction process, especially if all facilities are yet 
to be Iiilt. Even when some transport facilities are in place, the pro
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vision of new facilities Isclearly influenced by production economics 
of goods to be moved.' 

The final two chapters deal with the political dimension of the 
trmlsport decision. All decisions to spend public monies are ulti
mately political decisions and decisions to spend public monies on 
transport seem to get political a little faster than they do in some 
other fields. Thler'e are two aspects of the politcal dimelsion ill trams
port decisions. The first is a straight distriitiol dimilensioll anl this is 
illustrated by Richard Weisskoff ill Chapter 5. While \Veisskof" writes 
of the experience in Colombia, the problein is universal. The criteria 
for choice of investment locale will rarely be so unequivocal or deter
miliate that considerations of, regional balance, of trading one favor for 
another, or of simple and compound cquit ,' will not enter into the deci
sion process.The case of Colombia is especially apt because strenuous 
efforts were made to plan transport investment oil econoinic criteria. In 
spite of such efforts, however, the reeord which Weisskoff pr'sents is a 
political one. 

The final chapter is a plea, in effect, to recognize the ine'vitabilit) of 
the distribution problem and to plan its resolution through the political 
process. It is also an attempt to show how the political process must 
ultimately be depended upon for the final resolution of the social 
choice questions which are raised in the previous chapters. At the 
highest level of development planning, when decisions regarding 
transport policy, energy policy, housing policy, and all the rest are 
made, there should b e no confusion aolut the extent to which techni
cal experts can be utilized. The highest goals of a nation are stated 
and defincd by such decisions, and beyond delineating what is pos
sible and what the probable effects of various decisions will be, the 
transport planner and other technical experts have no role to play. 
This injunction is even more binding inlcases-quite common-when 
the technician is not a citizen of the country affected by tile decision. 

The book is addressed both to the transport planner and to tile genl
eral planner. W,'e hope it helps the former to ask better questions and 
the latter to use transport more eficientlv in the provision of real in
creases in material and social welfare. 

'For example, see Ahmi J.Abouchar, "lationality i,,the Prewar Soviet Cement 
Industry," Soviet Studies, Vol. XIX, No. 2 (October 1967), 



CIIAPTER 1 

Transport and Energy in India's 
Developnent 

ED\VARD S. MASON 

rHI F IST SECTION OF TIllS CIIAPTEO is devoted to a 

general discussion of the interrelationships between enlergy and trans
port and the consequent need for the two to be consider,'d in tandem. 
Tlu proportion of total investmeint allocated to tlhes, two inpOrtait 
compoliclits of infrastructire amd their relation to GNIP art, examined. 
Various economic aspects of policies Concerliiug transport and nclergy 
in the context of the developing economy are then considered. The 
remainder of the chapter deals with specific aspects of these problems 
in the Indian setting. 

Capital Ivestment: RequirCInents and Decisions 

It is common knowledge that the capital requirements for transport 
and energy are large, and that for most less developed countries the 
foreign exchainIge requirements are also substantial. It is also true that 
there are strong interdependencies an(l possibilities of substitution in 
the development of energy and transport which are frequently over
looked by those concerned with economic development policies and 
programs. Different modes of transport have very different energy re
quirements and the dilfierent forms in which energy is used have dif
ferent transport implications. These interdependencies and possibilities 

5 



6 TRANSPORT AND NArIONAl GOALS 

of substitution need to be taken into account if transport and energy 
requirements are to be satisfied at mininml cost. The magnitude of 
the investment requirements for these two sectors emphasizes the im
portance of careful planning. 

Country Data 

It would he useful if comparative data on investment in transporta
tion and energy were available for countries at different Stayes of de
velopment. Unfortunately this is not the case. There are numerous 
differences in classification of expenditures and, in addition, certain 
conceptual difficuities. In Mexican statistics, for example, investment in 
pipelines and the fleet of truticks of Pctroleos .lexicalos (the publicly 
owned petroleum company) is include-1 in transportation. In some 
other countries, this type of investment is ilchuled in the energy 
sector.' In United Nations statistics on less developed countries, tralls
portation is lumped with c, mmiunicatioli and warelonsing. - In tile ell
ergy field, electricity, gas, and water are placed ill one category, but 
investment in coal mnining is included in the general mining category 
and petroleum is listed separately. Investme'nt ill port facilities, which 
presumably should be included ill transportation, tends to be included 
in a general construction category. Road vehicles are not typically ill
cluded in transport investment, though railwvy rolling stock is. 

There are, moreover, certain conceptual difficulties. In Pakistan, 
power and water are put torether in one inivestmnen t category. WVater 
development supplies the needs of irrigation, flood control, and, to a 
small eytent, navigation. Ilere is the familiar problem of joint costs, 
and tile separating out of power for the purpose of achieving a total 
figure on energy investment would inievitably be somewhat arbitrary. If 
a count:y is heavily dependent on oil imports, should it figure on en
erg , investment include the foreign investment required to produce 
these imports? Presumably if it is a heavy oil exporter, investment for 
export purposes vould not be included in an assessment of its owu en
ergy investment requirements. 

Properly defined, transport investment shou!1I include total invest
ment in railways, roads and road vehicles, pipelines, inland and coastal 

' U.S. Department of Cormnerce, Inwestient in Mexico: Conditions and Outlook 
for United States Ium;estors ( 1955), p.9 . 

' U.N. Department of Ecomomic and Social Affairs, Yearbook of National Account 

Statistics, 1962 (1962). 
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waterway developmcnt, ships and shipping, port facilities, airports and 
planes, and probably ropeways and other somewhat exotic transport
media. On this definition, the bits and pieces of existing information 
stig.,,st that transport investment, as a percentage of the total, in less 
developed countries, is in the range of 15 to 25 percent. As a fraction of 
total plblic investment it is, of course, much more important. Owen 
presents figures for fifteen less developed countries of planned transport
and communications investment as a percent of total planned public 
expenditures (capital plus current) for leriods fron- 1955 to 1961. 
These range from 12 to 46 percent. 
EIiergy investment requirements are somewhat better understood as 

the result of the recent study of the OEEC Energy Advisory Com
mittee.' This which to estimate the restudy, attempts investment 
quiremciits for energy development in Western lEurope to 1975, breaks 
downi the investment eategerics as follows: coal, imported liquid fuels, 
indigenous liquid fuels, coke and manufactured gas, indigenous natural 
,gas, imported natural gas, and electricity. Estimates that the invest
mect requirements inside Europe for prospective energy development 
will amount to 12.2 to 12.6 percent of total investment, dcpending on
 
whether a sizable nuclear energy 
development is contemplated, have
 
been included. A study of prospective Indian energy investme)t 
 re
(luirements, using the same concepts, arrives at the conclusion that 
something of the order of 13 percent" of total investment will be re
quired in India. Estinates of energy investment requirements in most 
less developed countries ranging between 10 an(d 15 percent of total 
investment are probably fairly reasonable. Thus, transportation and en
ergy together (assuming a broad definition of these sectors) are likely 
to require from 25 to 40 percent of total investment in less developed 
countries. This is obviously a large slice of the investment pie. 

Transportation,I'neray, and GNIP 

Investment in transportation and energy not only accounts for a 
large fraction of total investment in less developed countries, but in 
early stages of' development, transport and energy requirements in

'Wilfred Owen, Stratc,,. for MAobilit. (llrookings Institotil , 190-1), P. 45.
 
'Organization for luropean Economic Cooperation, 
 Toward a New Ene(rgy Pat

tern in Europe (Paris: OEEC, January 1960). 
"lle)ort of Energy Survey of India Committee" (prce(ssed; New )elhi,the 


19it ). This report is also cited 
as Energy Suney.For additional information on its 
hackgron d, see note 21, p. 17. 
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crease much faster than the rate of growth of GNP. This is in marked 

contrast to the current experience of developed countries. In the 

United States and Canada ton-miles of intercity freight per dollar of 

GNP remained practically constant from 19-10 to 1960." Commercial en

ergy inputs per dollar of GNP increased at an annual rate of 2.9 per

cent in the Uiiited States from 1880 to 1910. But between 1920 and 

1955, energy' input per dollar of GNP decreased at an average annual 
7 

rate of 1.2 percent per annum. 

The experience of less developed countries in early stages of indus

trialization is markedly different. Owen presents figures for thirteen 

Asian countries, drawn from data collected by the Economic Commis

sion for Asia and the Far East, comparing rates of growth of ton-kilo

meters of rail and road traffic with rates of growth of GNP mainly for 

the period 19.47-57. In all but one country freight traffic increased sub

stantiallv faster than GNP. In all but two countries passenger kilome

ters on roads pils rail increased more rapidly than GNP.'This reflects 

in part a shift from self-sufficiency to production for the market vith its 

attendant transportation requirements. However, the main reason is a 

change in the structure of production toward manufacture with its 

large ton-mile freight requirements per dollar of output. Transportation 

requirements are influenced, moreover, bv the structural changes 

within industry. Light diversified manufacture generates much less 

traffic per dollar of output than heavy industry. InIndia, for example, 

which has favored heavy industrial development, in the period 1955 to 

1962, "coal, iron and other ores, limestone and dolomite, iron and steel 

products, petroleum products, cement and fertilizer accounted for 85 

percent of the total increase of 63 million tons in freight tons originat

ing. Virtually all the remaining increase was in railway materials them
' selves." During the same period railway transport (in ton-miles) in

creased at approximately twice the rate of GNP. 

The rapidity of growth in transport requirements during the indus

trializing stage of development implies a rapid growth in transport in

'Owen, op. cit., p. 48. 
'Sam 11. Sclurr amd Bruce C. Netscthert, Encrgy in the Anerican Economy: 

1850-1975 (Johns Hopkins Press, 1960), p. 164. 
p. 49. 

Surveys & Research Corp. and Coverdale & Colpitts, "India Coal Transport 
Study" (processed; June 1964), Vol. IT, 

' Owen, op. cit., 

p. 7. This study is also cited as Coal Trans
port Study. For additional information on its background, see note 21, p. 17. 
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vestment. Owen, quoting Lockwood on the Japanese experience, says 
that, "In 1896, approximately 56 peicent of capital investments was in 
transport and petroleum. In 191:3, the figure was 49 percent, and by 
1929, the transpoirt s1are of total investment was still as high as 36 per
cent. It was not until after 1925 that the growth of manufacturing pro
ceded at a more rapid rate than tran:sport."'" 

Energy requirements also tend, in early stages of development, to in
crease sustantially faster than GNP. Th'le main reason energy require
ments increase is the rapid growth of the "energy-intensive" sectors 
of the economy, i.e., in(istry, mining, and transportation. In the 
mid-1 9 50's, for the world as a whole, 65 percent of total energy 
consumption was in the areas of industry (including mining) and 
transportation.' Transportation requirements in the early stages of 
industrialization can, as we have seen, grow at twice the rate of GNP. 
The same is true of industrial outpuit. Energy requirements increase 
accordingly. "BF3roadly speaking," according to Daniel ani(Robinson, 
a country with 10 times the national income of amother has 26 times 

-the fuel consunption.' ' 

This average, of course, hides enormnouls dlifferences and its applica
bility must be limited to countries in early stages of growth. There is 
an even greater variation amorg industries in energy consumption per 
dollar .f output than in transp,.rtation requirements per dollar of out
put. Consequently the rate of growth of energy consumption will 
depend as much on the structure of industrialization as on the rate of 
industrialization. But in am, industrializing economy energy and trans
port requirements tend to increase much faster than CNP. 

Competition :ersns Concentration of Modes in Transport 

The share of transport investment in total investment will also be 
heavily influenced by the choice among different modes of transport. 
Slould the planners emphasize complementarity or is a substantial de

'().v'ti, op. rit., W. Lockwood, "'The Scale of Economic Growthp. 32. Williami 
in japai, 18(8-1938," in Simnon Kumznets, Wilbert F.Moore, and Joseph Spengler 
(eds.), Economic Crowth: Brazil, India, Japan (Duke University Press, 1955), p. 148. 

"World lEnergty Ilt-qirn.memits," in United Nations Conference on Peaceful 
Uses of Atomic Encr-yI (Gu.n a: U.N., 1955), Vol. 1. 

G. II. Daniel and E. A. G. Robinson, "Planning of Investment in Fuel and 
Power in Under-l)eveloped Countries," World Pouer Conference (Belgrade, 1957). 
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gree of competition desirable anmong the various alternative modes? 
Here again ihe historical experiences of developed countries suggest 
different modes. In North America and 'Western Europe competition 
among different modes of transport, although Contiainedlh regula

tion, has been relatively free and open. The Soviet Union and, to a less 
extent, Japan have leen predominatly railway colllomies with a 
strong insistence by the authorities that alternative modes not dupli
cate railway services. Such insistence may well economize transport in
vestment but inevitably this economy is to some extent at the expense 
of consumers of transport services. Speaking of the Soviet Union, Wil

liams observes that, "Under the head of service ameinities . . nothing is 
provided except, over most main routes, a high frequency of freight 
service vhich arises naturally from the high deusity and concentration 
of freight traffic and the relatively light net train !oad. By ignoring 
amenities that are, forced upon carriers in a competing systemi, Soviet 
railways simplify their task considerably.", 

If "amenities" are interpreted to meanco n\veniences of no particular 
importance, the less developed countries may )e well advised to econo
mnize transportation investment by copying the somewhat spartan So
viet practice. If "amenities," however, include speed of transport, costs 
of loading, unloading, and tramsferring to point of consumption, and 
loss in transit, these are considerations that markedly affect the total 
output of goods and services that can be produced from it countrv's 
available resources. The cost of transport to the economy i cludes not 
only the costs borne hy carriers, but also the costs (including storage, 
inventory, etc.) 0o conveying goods and persons fromn point of origin to 
destination borne by trans port users, a quantity to he minimized. In 
the (conoiflic choice among mnedes of transport, nuch will depend 
upon the existing and prospective structure of production and location 
of producing facilities. These are matters; that are amenable to some 
control in all economies and to a high degree of control in sonie. As 
Holland Iunter rcmnarks of the Soviet Union: "Neglect of diversified 
light industry means that fuel, ores, building materials, and a handful 
of similar freight categories vill dominate the flow of traffic. These are 
precisely the kinds of freight for which railroads have pronounced ad
vantages over intercity trucking. Moreover, as we shall see, Soviet loca

"Ernest W. Williams, Jr., Freight Transportationin the Soui('t Union (Princeton 
University Press, 1962), p. 91. 
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tiol polic) tendcd in the same direction, since it generated concell
trated flows of heay' freight among a limited number of industrial 
complexes."' I 

FactorProporions,:ilnlpft ai(l Outprt 

Tialsport investment cal and should be inflhenced bhy tihe relative 
:;ear,_ity of inputs-bv the factor lropor:tons-eharacteristi, of the econ
omv. [I India and Pakistan the se;r(iy of Capital and abundance of 
labor , 1(rest t'lat hand loading and lilnoading max' be cheaper than 
the [?!;e of i'eeh;mical facilities. In tile Unlited States factor proportioll, 
itie conoimv ii the ute of trale~port libor and large investment per 
unit of output. III Western co'iltric:; iL general, av'erage capital output 
ratios iii tiansporl of 6 or 7 t, J are iot nconunom1 .1' On the other 
ha'ld, aceordigi to I hinter, "le experience of Soviet railroads s',ows 
conelusiv,,Iv that with inItensive utilization, both ave. cge Iad incremen
tal capital-output ratios can h~e ill the neighborhood of 3 or 2 to 1.'p ; 

These low ratios imply both a high input of 'lal)or per nit of output 
and a strict limitation on services rendered to tusers. 

En:'rr 

lurning briefly now to the subject of energy, as noted earlier, the 
averiage total energy investment in !ess developed countries tends to be 
roughly half that of total investment in transport. Total energy invest
ment iacludes investment in primary, sources-coal, oil, ge;, hydro
pow'er, and nuceear energy; investment in conversionl facilities-coal 
into coke and eol.e ;nto gas, coal, oil, gas, (r mumchear hiteI,. into electric 
pove-; and iransmission and distri outiou facilities kr electricity. In
vestment in oii and gas pipelines is sometimes included in transporta
tion and sometimes in the er.ergy sector. Elnergy inputs are as essential 

I Iolland Ih[nt(r, "Trainsportatini ill Soviet l)evc-'hpment," in Gary Fromm 
(,d.), Tramnsp,,it Inic'stment and Economic lDetclopment (Brookings hIstitutiol, 
1965), p. 12(6. 

' See \Vasilv Leontief and others, Studies in the Structure of the American 
l conmy (Oxford University Press, 1953), p. 215. 

NIunter, op. cit., p. 130. 
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to production as transportation, and both should be included under the 

term "infrastructure," which implies a network of services essential to 
most prcduction for the market. 

However, tlit provision of' vileig)v siijppli's lia, rl'ely (iljoVt'(d the 

status of transportation as t deliberate instrumelnt of development. 
\While emphasizing the importance of availal)ility when needed, few 

have suggested "bloildliug alieald of demand" to promllte economic 
growth. it all countries, energy investment appears to be made on cal

culations similar to those governing transport itIvestient in the Soviet 
Union, i.e., to over'come existing or to awuid anticipated bottlenecks. it 

part this difference in attitude toward eer('gy \is-,'l-vis transport no 
doubt results from the fact that for most tj)pcS of ecollomic activity, en

(rgv is a small l)art of total cost. In only aiew induistries are energy 

costs an important locational Lctor. In part, the diffierence may be the 
result of a somewhat exaggerated and roliaiittic estiiilat( of the dy
naimnic developmental significance of transportatiol.' 

Although availability of energy may be "more important" than costs 

and total energy investment iint much nure than half that in transpor
tation, the economizing Of cuelgy investment is still a highly relevant 
consideration for less developed countries. A choice anong different 

energy sources similar to the c(hoice among various modes of transport 
comes into play. TI ire are, however, diiffe renices afleeting this choice 

both on tIe demand and oi the supply side. (Oi the deiaid side, it is 
useful to treat energy as tralit, althougl there are still important tech

nical obstacles to the substitution of one type of' energy for another. 

The most serious technical limit to substitution is ciicountered in the 

use of liquid fuels for automotive transport. Another case where sub

stitution is impossible is the coking coal required by the iron and steel 
industry. If an industrialization program emphasizes iron and steel, a 

heavy investment in mining and in coke ovens is an indispensable part 

of total energy investment. On the other hand, a recent study of the 
technical possibilities of substituting oil for coal in southern India con

"See H1ans A. Adler, "E'c'omomoic Evaluation of Transport Projects," in Gary 

Fromm (ed.), Tramsport lm71'.tment anl Econoiomc Dmrilopiment (Brookings Insti
tution, 1965), 1). 189. "It is fri'quently assumed thuit all transport improvements 
stimulate economie d('velopmoctt. 'lie sad truth is th:it some do, some do not, and 
that Cven some of those that do mav mot be economically justified in the sense that 
there may be better ijvestnent opportmities." 
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cluded that about 50 percent of present coal consumption was tecli

cally replaceable. Also, electric power is substitutable for most (but 

not all) types of nechanical energy. 
Investment requirements are heavily influenced on the supply side 

Iv the natural resource endownient of a comitry. ReservCs o1 coal, oil, 

iati'al gas, and hydropower are very uneVCilh distributed over the 

vartlhs slrface. InI the United States alge reserves of high-grade coal, 

oil, and gas have certainly lowered the energy investment required per 

dollar of (CNP.In many countries the choice is between high invest-

Inent rCluiremelts at Ione and iniportation of fuels from abroad. The 

fact tIat coal, gas, and, particularly, oil can be shipped in international 

trade has served to lessell tile differeintial in energy costs among coHO

trieS, and, ijidireCtlh', the (lill'CIreiC S ii investinent r(juirements per 

nit of energy output. If and when mclear energy 1lecomes more com

ltiti\, the ncgligible costs of shipping nuclear fuels will lower these 

differentials still further. At present, the investment requirements of enl

ergy generation depend on the character the naturalof resourcc en

dowillents. 

The main choices for investment are between importation and 

domestie production oi the one hand and among alternative sources of 

locally produced energy on the other. Inmaking the first choice,a con

siderationl of the whole range of export and import possilbilities is at 

issue. Should a coultryv (eonomize its scarce supplies of foreign ex

change by sttisiving its energy requirements from domestic produc

tion, usingr its foreign exc:hange for imports of goods in which donestic 

production is at a still greater disadvantage than in the energy field? 

Or should a country attempt to increase its export earnings along the 

lines of comparative advantage, using the foreign exchange proceeds to 

cover the costs of imported fuels? Correct choices in this area are un

likely to be made without the help of an exchange rate that fully re

flects the Opportunity cost of acquiring and using foreign exchange. 

The choice among domestic energy sources is, or should be, strongly 

influenced by existing and prospective factor proportions. In most un

derdeveloped countries where labor is plentiful and capital is scarce, 

the choice between coal, the production of whi-h is highly labor inten

sive, and oil, which is highly capital intensive, may be different from 

that in roost developed coimntries. 
Another choice, of great importance in many less developed coun
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tries, is between hydropower and thermal power. Thermal generation 
involves relatively high operating costs, mainly fuel, and comparatively 
low capital costs; hydrogencration requires very high capital but very 
low operating costs. Obviously the interest rate used in discounting fin
ture anticipated beneflits and costs \iii greatly influence the choice. 
There is substantial evidence that in man' less devlopcd countries the 
decision has heen made in favor of hydrogeneration by the use of adiscount rate that illno wa- reflects the opportunity cost of Capital. " 

InI sum, then, the divergent experiences of developed countries sug
gest that the less developed countries, illeeolomi)izii/in transport and 
energy investment, should pay particular attention to several considera
tions. IHow closely capacih, should be adapted to expeeted demand is 
one important consideration. Exven more important is the choice among 
alternative modes of transport and alternative sourcus of energy sop
ply. Since these alternative modes and sources have very difFerent capi
tal and lalor inputs pe~r unit of output and diffcring foreign exchange 
requirements, relative factor prices an(1 the exclange rate are govern
ing considerations. But it is only if these rela tie factor prices fairly re
fleet factor prop)rtions and if the exehange rate reflects the opportunli
ties and costs of usingi foreign itsagainst domestic currencies that these 
important choices will be effectively made. 

lterde)etldencies between Trtrasport and Energy 

In addition to substitution possibilities within the transport sector of 
the economy and within the energy sector, it is important to note the 
influences which the two sectors have on each other. 

An economy based on coal as its principal source of primary energy 
will inevitably genierate large requiremen ts for rail and, if possible, 
water transport. The requiiremients are large mnaiily 1because coal has I 
relatively low caloric content per toll. It is typically less than two
thirds that of oil per ton. The demand is for rail and water transport 
because these are, given certain mininimum volumes and distances, by 

A number of comparisons of the relative cost of thermal generation andlhydro
generation at altenative interist rates have een mnait 1 lit! International Bank 
for licon:;tructiiro a I evelopnent. See, for example, lhirmian C. van der Tak,
The Economic Choice btucen Ilydroelectric and Thermal Porer Developmerits,
World Bank Staff Occasional Papers No. I (Johns lopkins Press, 19i). 
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far the lowest cost carriers. The trucking of coal is impractical except 
for short distances. The earlier expectations of low-cost transport of 
coal by pipeline seem to have been disappointed. In recent years coal 
carriage has amounted to around -40 percent of total ton-miles of traffic 
oil Indian railways. 

Lven though rail costs of coal per ton-mile are much lower than 
,oiad transport costs, tile delivered cost of coal per tol and per con
tained Btu rises rapidly with distance. At 300 to 500 miles from mine 
head the delivered cost is apt to be doulble the mine lead price. When 
carriage runs to between 1,500 and 2,0(X) miles, as in India, the deliv
cred cost cal be four to five times the cost at point of olririn Since oil 
per ton contains twice or more the Btu content of high-ash-content In
dian coal and since oil transport, even, by rail, costs somewhat less than 
coal (largely lecause of' much lower costs of loading and unloading), 
the advantages of substituting oil for coal rise rapidly with coal trans
port distances. 

Furthermore, oil and gas have other transport possililities which do 
not apply to coal. A)ove certain volumes, pipeline costs per ton-mile 
and Bto-miIle are much lower than rail costs. The o(nly transport me
(limn that ofiers still lower costs is, under certain circumstances, wvater 
trans)ort."' Given certain initial price relationships, then, between coal 
and its principal substitutes, distance from sources of supply greatly 
favors the substitutes. Taking these considerations fully into account 
w,'ill largely influence not oil), tile optimum volume of investment in 
transport and energy but the optimum allocation among the various 
modes of transport and sources of energy. 

IJydroelectric generation avoids altogether the transport costs of 
bringing fuels to thermal plants. On the other hand, the location of hy
drofacilities may frequently impose heavy transmission costs in getting 
power to market. File investment saved in transportation facilities may
be more than overbalanced by the additional investment in the energy 
sector."" 

"Owen, op. cit., p. 107, presents the following unit cost set of index figures
)at' oil methods of Ameirican experience: pipeline, 1.0; ocean tanker, 0.5-0.8; 

barge, 1.0-3.0; rail, 4.0-8.0; truck, 6.0-8.0. 
Writing of American experience, Seiurr and Netschiert, op. cit., p. 339, ob

serve: "Tlere has been a tendency to locate coal-fired gen erating stations near 
electricity cosniing centers rather tUan near the coal fields, because the cost of 
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Coking coal used foir iakiig iron aild( steel usually requires wash
ing, and the washing process creatcs supplies of by-prod net coal at the 
washeries. If power plants are located at the washeries, fuel inputs be
come available at low or zero transport costs. The same ecoulniy of 
transport is obtained )y locating thermal plants at the coal mines. 
Transmission of electric current can, thei , for certatin Uses, substitute 
for the transport of fuels, and coordination of transport and energy in
vestment will take account of these possibilities. 

Refinery output of heavy fuel oils for iidustrial purposes produces 
at the same tine diesel oils and lighiter fractions for other uses. The 
availability of diesel fuels and gaisoline for rail and road transport 
should have an effect on the choice among alternative modes of trans
port. The proper balance of products from refinery through-puts has 
been an issue in the energy policy of a number of couintries, and sel
sible energy policy is apt to invol e adjustment ; ill transportation 
policy. In Western Europe, lntil recently, the inost pressing petroleili 
demand has been for black oils, aild a problem has beenl the disposal 
of lighter joint products whose use was discouraged by high taxation. 
The situation in the United States has been the reverse. 

These are a few of the interrelationships between transportation and 
energy development that planners need to consider. Frequently, they 
are not taken fully into account in less developed countries, and one 
result is unnecessarily high in'estment in areas ill whilch investment is 
inevitably large. It is clear that if sensible choices are to be made, coin
parison has to be undertaken of the costs of alternative courses of ac
tion. The prices of inputs to be used in making these calculations be
come, then, of central importance. Alternative modes of transport and 
the various types of energy production exhibit a wide range of varia
tion in the relation of capital to operating (mainly labor) cost. There 
are also large differences in the import contcnt of both capital and op
erating osts. As stated earlier, it is imperative that the interest, wage, 
and exchange rates used ill these calculations bear as close a relation as 
possible to the productivity of the relevant inputs in other uses for the 
c(.onoInliv. 

moving electricity has generally exceeded the cost of transporting the equivalent 
net energy in thie form of coal. Avanes in recent year., however, have begun to 
affect this relatioiship." These advances are principally in the field of extra high 
voltage transmission. At the same time, it should be noted, developmen ts have takeun 
place which reduce the cost of moving coal, such as unit trains. 
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The Indian Case" 

Like many other !ess devcloped countries, India is still heavily de
pendent on nonconnercial sources of energy and primitive localized 
transport. Even today well over half of total energy consumption conies 
from firewood, waste products, and cow dung. Although no data are 
avail:,ble on ton-miles carried by lullock cart as compared with other 
ileans of traiisport, there is no doubt that this accoUnts for I large frac
tion of total traffic. Nevertheless, investinunt in colilercial energy and 
transport am1ounts to perhaps 30 percent of total investuient, and the rate 
of growth of consunption of colurmercial cnergy and transport services is 
twice or inore tHit rate of growth of Indian national inconle. During the 
last decade c0oinluecial eiergv consumlption increased at an average 
anlnual rate of 7,5 percenlt. During ie same period, ton-miles of traffic 
on the nlin railways increased at an average rate of 7.2 percent per 
:iiM i are lacking, it is estimated that inand, although adequate data 

tereitv road traffic inicreased at a higher rate" The rate of growth of 
Indian (N P was about :3.5 per(o.,nt per annum1 during this time period. 

Despite the rapid growth of commercial transport and energy ser
:'This discll'sion of, the relation hetween transport and energy development in 

111diia draws ht,lily from two recent s(udi0, the "Idia (ill Transport Study" 
(l1e 19(A) and tll "itipIrt ,If the rIiIgySurvey of India Committee- (June 
196-1). The first was a study ilidertakcn for the Internatilnallink for 11constfuc
tion and1)v11pehielt and the Indian 12(ovrlnient by two American consulting 
fiiIIs, ('oved;d. & Colpitts of New Yolk and the Stiye 'vs & lesearch Corpo
ratiol of XAashington, D.C. The)se two tlrms were assisted in India by a consider
:t.11e number of stIff drawn front the principal transport iagencies. T1he Study was 
supervised by it two-rn ibr steering committee consisting of the author of this 
ciapter, who represented the .Itur, atiolnal Bank, and C. L.Iansal, Secretary Cen
lial of the Indian Flederation Of Chambers of Commerce and Industry, who repre
sIlteld the government of Tlt/ia. The Sttldv (mi meographed) appeared il four vol
tr11s, phs four voluiies of ippllndixc-s (exhibits 

iie Energy Survey Was prepared by it sizable staff of Indial and forligl, experts 
for a conInittetIpoin)ted by the Indian government (onsisting of go't 111i and 
private icii,llels. The chairmaln of the committee was Slri M. 11. Sitchd,, former 
Secretary Of t Ministry of Irrigation aod Poiver. Joint chirlen were Mr. Walker 
Cisler oi th Uoited Stat.i ar1d Professor Aistinllobison of ( reat Britain. This 
study was financed in port by the United States Agency for International Develop
mflent. 

Energy Survey, p. 28. Ov'cr the se\Il,-yesr period, 1955-62, "Th Volume of 
energy tised in road tralsplrt increased 11 aIout 2.7 times the rate of growth
nationa,1 incoine and about 1.2 times the rat ., of growth of industrial 1production."

of' 



18 TIIANSPOUT AND NATIONAL COALS 

vices, both transport and energy supply have lagged behind require. 
ments. At times, these lags have constituted serious bottlenecks to 
India's growth. Shortage of railway capacity has been the subject of a 
series of official investigation; in recent years, tle last one in1961. For 
a number of years, there have been both a shortage of electricity gen
erating capacity and an inadequate distribution system. This has led 
to a cutting offI of supplies inperiods of excess demhand, to limitations 
on amounts supplied to individual customers, and to refusals of appli
cations for connections. If India is to make up ariearages in both areas, 
meet the heavy requirements of an industrializing society, and accom
modate a desiralble, if not inevitable, shift from noncommercial to com
mercial sources, the share of transport and energy in total investment 
will prol)ably have to increase over the next decade or two.- It is 
highly important, therefore, that India develop a coordinated invest
mernt program taking full account of the principal interdependencies in 
this area. 

Coal, Oil, and Methods of Transport 

The organized, market-oriented, and rapidly growing sectors of 
India depend mainly on rail for transport and on coal for power. Al
though road traffic data are unreliable, railvays account for approxi
mately 80 percent of the ton-miles of intercity freight traffic. Coal ac
counts for nearly 80 percent of the commercial energy output inIndia. 
Perhaps the two most important policy questions to be confronted in 
the transport-energy area over the next few decades are the extent to 
which transport should he shifted from rail to road and energy supply 
shifted from coal to imported oil. These changes would reinforce each 
other. Any substantial shift from rail to road tends greatly to increase 
oil consumption at the expense of coal. One of the important considera
tions involved in the substitution of oil for coal is a saving in rail trans

:'A relative shift from noncommercial to commercial sources of energy is par
ticularly important. According to the Energy Survcv, ". . . the greater part of t.he 
firewoo(d of India cons from the cutting of trees in open coun(try or in,areas not 
techicallv defined as forests and regarding which no statistics exist. No one knows 
what may be the consequences to India of the continnous cutting of timber on the 
seale on which it has been going on for many decades. No one knows whiether the 
present rate of cutting can be maintained only by progressive denudation of the 
Indiam countryside" (p. 65). 
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port of coal. There are many other important interrelationships but 
these are of central importance. 

'ie predominance of rail transport in India is a product of physical 
factors, of the pattern of industrialization, and of federal and state poli
cies affecting, particularly, road transport. Nature has endowed India 
with a system of rivers that does not lend itself 'othe development of 
inland water traffic. These rivers are mainly fed bv Ilonsoon rains 
which cause violent changes in chainel depths, velocity of current, lo
cation of banks, and, freqitently, location of the channel itself. At the 
request of the Indian goverlment, the Coal Transport Study ldertook 
a comparison the of carryiwt coal theof cost on (auija (-anlges) to 
Faizabad and Allahabad with present railway rates. Under the most fa
vorable conditions for river transport, rail-coin-water cost of carriage 
was estimated to cost about four tiices the existing rail rates.'" This 
particular route judged of the most favorablewas one inland water 
possibilities in India. 

Nor, apparently, is there a large potential for coastal shipping. 
"India has a coastline of over 3,000 miles which, ill general, is but little 
indented, and thl1ports are thllen exposed to sIllnilier and \wilter mon
soons and occasionally to cyclones."-" The lack of navigability of the 
water between the mainland and Cvelonll ealls that vessels destined 
for India's west coast have to circumnnavigate Ceylon which makes the 
water distance much greater than rail. By sea tile distance, for eXam
ple, from Calcutta to Bombay is nearly .4,000 kilometers. The rail dis
tance is just shoitof 2,000. For the last decade coal has accounted for 
about half of all coastal traffic and ifl the year of largest shipments, 
1962, amounted to only 1,600,000 tons. Recent coal shipments have 
been heavily subsidized since their costs have ranged ip to twice the 
level of rail rates to the same destinations. Rail rates for coal are sill)
stantiallY below cost or long hauls. Nevertheless, when all costs are 
properly calculated, to Inak-, competitive coastal carriage a possibility 
would require a new an() different type of coastal fleet and substantial 
investment in port facilities. The Coal Transport Study's final conclu
sion is that unless means can be found to avoid the use of the heavily 
congested Calcutta port, coastwise shipping cannot be an effective way 
of transporting coal. The development of a large port at I-aldia would 

" Coal 'riansport StudyV, Vol. 1,p. 130.
 
Ibid., Vol. 11, p. 70,
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provide an alternative to Calcutta, but whether the sizable investment 

re(quircd for such a port can be justified is not clear at present. In any 

case, coastal shipping is unlikely to contributc much to the solution of 

India's transportation problem. 
Pipelines are an even less important part of India's transportation 

network. The pipeline now under construction from the oil fields in 

Assam to the Calcutta area is the only line of any length in India. To 

(late, oil and gas discoveries have not been of a magnitude to justify 

further investment in this form of transport. The Coal Transport Study 

,w'as asked to examine the economics of two specified locations for coal 

slurry pipelines. The findings were that probable costs would he three 

to four times the rail costs between the same points of origin and desti

nation. A similar conclusion was reached with respect to rail and rope

way costs. In sum, the only alternative mode of transport of much 

quantitative significance is road carriage. An ev:duation of the econom

ics c' road versus rail is considered later in this chapter. 

Dominance of Rail Trausport 

The predominance of railway transport has also beci. encouraged by 

the pattern of Indian industrialization. Strongly influenced by the gov

ernment, heavy ilidustry has been developed much more rapidly than 

light manufacture During the period of the Second Plan (1955-60), 

the output of five t,.-anches of heavy industry-mining and quarrying, 

basic metals, nonmetallic mineral products, petroleum products, and 

chemicals and chemical products-grew at an average annual rate of 

11.2 nercent as compared with approximately 7 percent for organized 

industry as a whole."'! These industries are heavy generators of bulk 

traffic in the carriage of which railways have a pronounced advantage. 

In fact, only four commodity groups-coal, iron ore, limestone and do

lomite, and iron and steel-accounted for 74 percent of the total in

crease in railway ton-miles in the period 1955 to 1962. 

In addition. the importance of railways in the transport network has 

been encouraged by policies, both in the states and in the central gov

ernment, inimical to road transport. The federal government has seri

ously restricted the freedom to acquire private automobiles, has taxed 

heavily the import and use of petroleum and petroleum products, and 

"Ibid., Vol. II, p. 4. 
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has been unwilling to devote more than a small fraction of total invest
mcnt to highway improvement and expansion. The state governments 
have afflic~ed road transport with a large number of local, taxes and a 
maze of regulations. Whether this favoring of the railways at the ex
pense of road transport is sensible policy at this stage of Indian devel
opment is a question to be examined presently. 

Energy Res'ot'ccCS 

The Indian subcontinent is not, on the basis of present knowledge, 
well endowed with priinarj energy resources. As noted above, coal ac
counts for nearly 80 percent of total domestic commercial energy out
put. India has ample supplies of low-grade noncoking coal. The ash 
content is very high, averaging about 25 percent. The Energy Survey 
estimates that the washing of cokingy coal will yield a b-product con
tent of' as much as .15 percent of the weight of the raw coal. This 
means that the carriage of coal involves the carriage of vast amnounts of 
inert material, or high transport costs per contained Btu. 

The West Bengal-Behar coal fields in northeast India produce about 
80 percent of coal output-in 1963, 50,100,000 tons of a total of 
6:3,800,000 tons. Over 50 percent of the value added in organized in
dustry is generated in western and southern India, which includes such 
industrial centers as Boml)ay, Madras, and Delhi. Close to 50 percent 
of all energy is consumed in this region, which means that coal is 
hauled over very long distances. The so-called ouitlvinlg fields in north 
central India are increasing their share of total output and this will 
substantiallv decrease the haul to destination. IHowever, the ash con
tent of these coals is very high and the average haul to principal areas 
of consumption is still long. The average distance for all coal shipped 
in 1960-61 was 726 kilometers.,-,-

India is substantiallv better endowed with hvdroelectrie potential 
than with other primary sources of energy. Although hydropower in 
1960-61 constituted only about 8 percent of commercial energy con
sumption (in terms of coal equivalent), it represented nearly 40 per
cent of kilowatt-hours generated. According to the Energy Commis
sion, "There is understood to be little reason to think that the sites 
already exploited are significantly more favorable than the remaining 

2 Ibd., Vol. II, p. 132. 
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sites, or that the average capital costs of exploitation per K\V11 is likely 
to increase progressively as exploitation proceeds.'" Considering the 
poor average quality of Indian coals and their geographical concentra
tion it is unlikely that thermal generation will play the same role in 
India as in the United States and United Kingdom. Projections of the 
Energy Commission suggest that hy 1975-76, iydrostations will still 
generate about -10 percent of electric power produced illIndia. Even 
so, this will represent no more than 7 or 8 percent of total commercial 
energy consunption. The currently known reserves of natural gas in 
India are small. 

l)omestic oil pr(luction in India amounted ill1960-61 to a half-mil
lion metric tons. By 1963 this had increased to 2 million tonls of which 
two-thirds came from Assam and one-third from Cujerat (near Bon
bay). Output in 196:3 represented the equivalent of about 2 percent of 
Indian commercial energv,y consunmption. Oil exploration illIndia is pro
ceeding apace hut, to date, with rather discouraging results. 

There remains the possibility of nuclear energy. India indeed is one 
of the less developedl countries in which the high (elivered cost of con
vcntional fuiels opens large possibilities for nuclear development. The 
Energy Sirvey recognizes these possibilities but thinks they will mate
rialize mainly inthe next century. The contribution of nuclear energy 
"to the prol)lems of the next twenty years cannot represent more than a 
small fraction of' India's total energy rcquiremcn ts.'29 

So much for domestic production possihilities in the field of primary 
energy. The only qutantitatively important alternative to coal is im
ported oil. Oil imports now account for a large share of commercial en
ergy comsmnption in India and that share has been increasing rapidly. 
In 1953 India derived 3-1 percent of her commercial energy from oil; 
1w 1960-61 the figire was ,10 percent. In that year 5.5 percent was do
mestically produced and 91.5 percent imported. Certainly India must 
pusi the exploitation of economic hydrosites, pursue vigorously the 
search for domestic oil and gas, and develop nuclear power in areas of 
high electricity consumption where ihe delivered costs of conventional 
fuels are exceptionally high. Ilowever, over the next decades, and on 
the basis of current evidence, a central policy problem in the energy 
field will be a d(ecision on how rapidly and in what areas oil should he 

" Energy Surve., p. 1-1-. 
"'Ibid.,1p.6. 
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substituted for coal. The Energy Survey envisages that by 1970-71 oil 
will account for 50 percent of India's commercial energy consumption, 
"if supplies can be made available," and that by 1975-7G it may require
3.3 million rupees:"' ($693 million) to pay for oil imports, which might 
represent one-third of India's then total import capacity. The Energy 
Surve goes oil to obse've: 

NVe have not regarded i, as within our competeJce to determine whether 
this istoo heavy a load oil Ililia's torcign trade.... It \ill be for the
Goverineiit of India, on the advice of the Planning Commission, to con
sider whether the trends airelikely to be dangerous to the longer term 
balance of whether hbepayments policies aiid it Ina wise to go even 
further in the direction of giving iicentives to use Indian coal or elec
tricity ill preference to imported oil.'" 

(hoic' of Mode of Transport 

The oil-coal substitution problem obviously has important bearan 
ing on the choice among modes of transportation. In India, this choice 
is essentially, of course, a choice between road and rail. 

Public policy in India has strongly favored railway expansion and 
has neglected road transport development. While railway investment is 
planned with carefll regard to projected requirements, investment in
highways is both meager and subject in its planning to many economi
cally irrelevant considerations. With rapidly growing transport require
ments impinging on an acute shortage of investment funds, thce are 
strong reasons for avoiding duplication of facilities. The Russian model 
of transport development may well be more aippropriate for India than 
Western practice. But there is ample evidence that in India road trans
port has been seriously handicapped in carrying the traffic for which it 
is definitely the superior instrument. 

Currently the railways are the overwhelmingly important carriers of 
freight in India. In 1960-61 railway freight carriage amounted to ap
proximately 88 billion ton-kilometers. There are no adequate data onhighway freight traffic. However, a series of road surveys initiated by 
the Coal Transport Study and carried out in 1963 on sixteen routes by 

'In 1965 1 riipue t'qualhd $0.21. In June 1967 (after a devaluation) I rupee
equaled $0.133. 

Ibid., p. 119. 
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the Department of Transport yields an extrapolated estimate for india 

as a whole of about 16 billion ton-kilomters of intercity truck 

carriage.2 This is the most careful estimate of road freight transport 

made to date, but the figures still suggest only an order of magnitude. 

If these figures are accepted as approximately correct, the Indian high

ways currently account for about 15 percent of combined rail and road 

intercity freight traffic. This is not a negligible percentage and, further

more, road traffic has in recent years been increasing faster than 

rail. 
This volume of traffic and rate of increase took place despite an ap

pallingly bad highway system, a highly cumbersome vehicle licensing 

system, high tax rates on vehicles and fuels, and a method of tax collec

tion that may well add more to the cost of carriage than the tax rates 

themselves. The total mileage of hard-surfaced national highways in 

India in 1962 was 12,676 miles. Of this, only 2,653 miles were double 

lane. Most of the intercity freight traffic uses the hard-s,'rfaced na

tional highway system. Most of the bridges are single lane, and on 

heavy density routes this frequently lneans substantial delay in cro,:s

ing. The limited strength of bridges and road surfaces prohibits the use 

of large trucks and the truck-trailer combination. "The condition of the 

highways in India . . .is unquestionably one of the most important fac

tors limiting highway traffic at the present time.": 1 

Every truck, whether for private or public use, must have a permit. 

Permits are issued by intrastate Regional Transport Authorities, and in 

order to carry goods outside the region they must be countersigned by 

other authorities. Interstate trucking requires similar countersignatures 

from other states. Many states insist on equalizing the number of per

mflits issued by requiring reciprocity. No permit is issued without hear

ings, at which existing permit holders, the railways, and local and 

public authorities testify as to whether existing permits are sufficient or 

in excess of needs. This occasions long delays in the granting of re

gional permits and the obtaining of necessary countersignatures. In the 

administration of the relevant legislation the most serious handicaps 

are placed on long distance trucking. The Road Transport Reorganiza

tion Committee, reporting in 1959, found "that the number of trucks 

Coal Transport Study, Appendix D, p. 46.
 
Ibid., Vol. III, p. 55.
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allowed to operate oil interstate routes is fixed arbitrarily wviti tihe result 
that the demand exceels the supply many times over.'' 

Taxes oi road transport are levied at the federal, state, and local 
level, and the total adds up to it formidable impost. The central gov
ernment imposes excise and import duties on ve!hicles, tires, fuel, and 
lubricants and an income tax on the earnings of truckers. The state 
governments levy sales taxes on fuel and vehicles, passenger and goods 
taxes, and taxes on vehicle oper:tions. l ocal governments employ 
wheel taxes and terminal taxes. (Carlin estimates that the yield of all 
road transport taxes in 1960-61 was nearly two billion rupees and con
siders this to he about double the amnmal cost of building and main
taining the Imidi)m highway system.' Total taxes omirailway operations 
on the other hand were relatively light. Their yield in 1958-59 was 219 
million rupees.:"; 

Methods of tax collection, particularly at the state and local level, 
add greatly to the cost and detract from the value of seric. of road 
transport operations. M ost interstate traffic has to pay at tax in every 
state through which it passes. Although some states have reciprocal ar
rangements with adjoining states for a limited noumber of vehicles 
whereby ta:: reciprocity is conceded, this is by no means universal. 
"There is not a single state with the exception of the Delhi Administra
tion which has reciprocal arrangements with all its immediate neigh
bors."3 7 

The administration of local taxcs, particularly the octroi, :11is even 
more onerous. The India Road Transport Reorganization Committee 
reports with feeling on this subject: 

While 'ertailn atlicipalities issue transit passes enabling through traffic 

M*itistrv of Tramsplort arid Cotmmunications, Department of Transport, Report 
of the hdlia Rload "l'ranslrotBRorgallizaiom Committee, 1959 (New Delhi, 1959), 
p. 39. This repoit is also cited as R ,:d TIraisp'l Report. Il, the opinion of the 
Committee oniTransport 'ol' and Coordination in 1'reliminarylRport, i961 (New 
Delhi: (Govelurnri.'rt of India t'lamning Cmimmission, 1961 ), the Road "ranspo-t Re
port \%'IS 1iast'd against ralit',\'v interests. It "does not appear to hinve given ade
tuate thought to the public service o1li)ations of the rail wavs" (p. 128). 

AlanI'. (Carlin, "An E.valuation of U.S. Covernment Aid to India" (doctoral
dissertation, Massachuseetts Institute of Technology, June 1904), pp. 116-17. 

" Ibid., p. 117.
 
" Road TransportReport, p. 27.
 
' Taxes collected at state boundary stations.
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to move between octroi posts, others insist on heavy deposits being paid 
by the drivers before vehicles can enter the municipal limits. For exam
ple, lorries which have to pass through jhransi have to pay a refrnidahe 
deposit of something like l1s.2, 5 00 on certain commodities, and (lie forrmali
ties of obtaining the refund involve needless waste of time and money. 
Many municipalities do not allow vehicles in transit to pass through the 
octroi gates after 7 P.M., and oi Sunday the gates are open only diring 
restricted hours even during dayti rne. Other municipalities, ts for example 
Luckrow and Delhi, collect terminal taxes on thrugh taffic and do not 
refund the n.3 

When one considers the state of the Indian highways, tile levei of 
taxation, the licensing system, and methods of tax administration, it 
seems little short of a miracle that road transport carries as large a ton
nage as it does. Yet this tonnage is increasing rapidly and the larger 
trucking companies are earning a return at least double the rate of re
turn on railway investment. The answer, of course, is iii the v\alue of 
service rendered by road transport. The cost per ton-mile of road car
riage in India for all except the shortest distances is a multiple of rail 
costs and rail rates. Hlowever, the advantages of door to door delivery, 
the much greater speed,' and other values of road transport to the 
user and to the economy as atwhole, more than make tip for this cost 
difference on much high-rated traffic. 

It requires only a superficial examination of the Indian transport sit
uation to jurstify' tile conclusion that additional investment in road 
transport is likely to yield high returns, particularly if state and local 
tax administration can be simplified and licensing procedures relaxed. 
At the same time, the shortage of capital and particularly foreign ex
change is such that every effort must be inade to avoid duplicating 
transportation facilities. The railways are, with the possible exception 
of certain sea coast routes, by far the lowest cost carriers of bulk com
modities for other than very short distances. This is the type of tralef 
that is increasing most rapidly in India, and the railways will be hard 
pressed to keep capacity ahead of requirements. uIch more of the 
high-rated traffic than that already shifted to road transport should be 
and would be shifted if India had a sensible road transport policy. 

Ibid., p. 25. The committee recommends a thoroughgoing reorganization and 
simplificatior of the local tax system. 

"According to the India Road Transport Reorganization Committee, freight 
trains average about 48 miles per day as against 150 miles for trucks. Ibid., p. 42. 
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Pricing Policy for Railways 

Such a shift to road transport would involve long overdue changes ill 
tie Indiau railway rate structure. The Indian railways, in fixing rates, 
have tended to follow tle "value of service" principle so common in 
the \Vest. This principle allocates a high percentage of fixed costs to 
high-value commodities able to "bear the burden," because, even with
 
high rates, tralnsport costs are a low perceentage of delivered cost. A low
 
percentage 
 of fixed costs is allocated to )ulk commodities, and the re
suiting low notes are justified on the ,groundthat tlhie transport demand
 
for stch commodities is elastic. The application of this principle makes 
some sense if there is excess railway capacity and if the carriage of
 
high-rated commodities meets with little competition from other modes
 
of transport. Neither of these conditions exists in India. ' Railway ca
pacity teids to he fully utilized and it is difficilt to expand capacitv

sutfficiently to k(e(p ahead 
of demand. Western railways following the 
value of service )rinciple have secn their high-rated traffic shifted iO 
the highways and this is happening in India. It would happen even 
faster wi th a sensible road transport policy. This means that, if the rail
ways are to earn a retini on invest ment commensurate with the retiurnI1
 
on other types of investment 
 in India, the rates on bulk commodity 
shipments over long distances will have to be reexamined. 

Indian railway rates on ll commodity shipments taper markedly 
with distance. A principal justification for the taper is the quasi-politi
cal argmunent that minimizing diflercices in the delivered price of bulk
 
commodi ties in different 
parts of the country will tend to equalize de
velopment opportunities. 12 This is at least partially true but it is doubt
",Se Lo 
, filer and M. Dutta ChatiIlluri, "'Transorlatio n Polic' ill India,' 

ii,Pal N. Ilmo;nstv.it-lBodan (vd.). Pricilwg and F~iscal Pl'+ieivs:A Study} inMethod 
( t.I.T. 1ress, I90 1), p. 97. 
"The Mfinistry off Raih avs offers the folhowing jottification for tapered coal

trauqpI)rt rates (quoted in Carlin, op. cit., from Structurc of Railray Frcight Rates
[Niw Dld, 196 1], pp. 11-12): 'Transplrtation charges 110coal exert a v'er'y grcat
iufllillcle lyon the locatioi of coninircial enterprise, parlicularlv of those'ildus
tries which are dpliinlent for their operatiohal power on coal. If, therefore, tle
 
in(latiiarv effects of distance translorta t ioon coal charges are not controlled 
w ithin faiiv narrow limits, the expansiol of indus r,,in allparts of the comntry 

pered, cases 
suitaleh, in othir respects will (e(tweop 

Would ble 111111 and in many areas situated far from the coal fields but 
no industries at all." 
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ful whether, considering her shortage of capital, India can afford to 

continue to subsidize at present levels the long distance transport of 

bulk commodities. 3 

If railway rates were more closely adjusted to cost of carriage to des

tination, and the special handicaps to road transport removed or re

haxed, what changes in the pattern of transportation would be likely to 

emerge? The distances over which bulk commodities can be economi

cally, carried by road would increase somewhat. Road transport would 

carry a larger percentage of high-rated traffic han it does at present. 

Some further development of coastal shipping would probablly be eco

nomic. Over time some relocation of industry would take place. It 

would become clearer than it is now that in developling new transport 

facilities in low density areas ioads are usuall' prefera ble to railway's. 

"1The Indiia Coal Tiranisport Study undertook a diltied stiiv of the cost to the 

raihwaNs aiid t't, cost to the coinoiiv of transportiiig coa!d (See Vol. IIf, Chap. IV, 

pp. 93-132.) The co sts were applicable to through-goods trains oi the broad gauge 
operations iof the six major railwavs alnd were allocated to teriiiiiiial ';sts per ton 

and to line-hatil costs per ton-kihoicter. The costs were also dividtd between op

erating costs and capital clia-g(;s. InI calculating capital charges the istiIy took as its 

iivestilent base "the total histoiicA cost of asset purchases" and applied to this 1hase 

the 4.25 percent rate charged to the railways 1y the 1iildii govcvrinit t. The result 

was aii cstimlate of the cost to tle railways of cirrying coal il l6)(il-(2 of terminal 

costs per ton of 1.9.1:3 rupees plus liie-hail costs per tot-kiloiitr of 0.0 178 rupee. 

A comparison of rail rates with these conipotted costs indicated that rates exceeded 

costs for ha is up to about 1,100 kiinicters. 
III calculating costs to the ceconomy the study used a shadow ate of foreign 

exchange 50 percent above the present rate and a shadow iitrs t ciarge ,if 12 

percent. The effect of using the fori igi exchange adjustmiit togitlier with an 

elimination of taxes was "a reduction of approxiniatcl 5 percent aiplicable to 

fil wirking costs excluding rcturn ol i livestment . . ." (p. 129). 1Ii other words, 

the elimination uf taxes (mainly import ditties) more than iialanced the effect of 

the exchange adjustment. In calculating capital charges at a 12 p&::cent ii,tcrest 

rate the study reports: "This rath is applicalh,, ill full, ti lit assets. iloivevel, 

tLi railway assets have iiinii n e and deprecitcd. Conscquuitl ", we have as

suttcd an apiproximate av'rage rate of (i.25 1 irce)ut oil otiiiuiai cost as tii CIpiva

lent of a rate of 12 percent i ict a stts after depreciitio' (also p. 129). This 

implies an assunmptio that railway assets (ii the average ain about 47 percent 

depreciatel. If so, the price iticrease factor that wiiid he nc'ded to convert the 

investniti bai to replia ciniint cost woold e sblstantial. A report of the ,Ministry 

of Raiihwivs, Liteud April 1-1, 196-1, iniicats tiat the riplaciucuit cost of various 

assets inciuded in capital at charge was neari' 100 percent :,uuvu die original 

cost of these assets. If this is approximately correct, it sntiges's that original cost 

undepreciated may be a fair approximation if presett cost depreciated. 

Using a curreit (replacement) cost basis would yield, roughly calculated, a fill 

cost of transporting coal perhaps 25-30 percent above the full costs to the economy' 

as calcul'ted Iby the Coal Transport Stud\. The primary purpose of these cost 
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With current prices for petroleum products, the substitution of oil for 

coal woult become economical over wider areas than at present. Nlauv 

of these shifts are already in train and a more careful consideration of 

relative costs would merely accelerate the process. 

The process is unlikely to hIe accelerated, however, as long as road 

transport is subjected to the uncoordinated mixture of federal, state, 

and local regulation and taxation, and as long as the railways enjoy 

their present preponderance of political and administrative support in 

New Delhi. The railway administration in India is a separate ministry. 

It is well organized and possessed of a long-established and distin

guished tradition. It exerts :ts very considerable influence to limit, 

where possible, the length of truck haulage and the diversion to the 

roads of high-rated traffic." Iload transport, on the other hand, is the 

charge of a relatively small and understaffed unit in the Ministry of 

Transport. Although an Inter-State Transport Commission was es

tablished some years ago, it has had, at least until recently, little influ

ence on road transport policies. 

calculations, however, ws to compare the additional cost of carrying bulk com
nidities by rail as against the additional cost by alternative means of transport. For 
alternative transport media, additional costs are very close to full costs since very 
few of the facilities required for increased volume of traffic exist, and virtually all of 
th costs are costs to be incurred in the future. This is iot, ho\wevevr, true for the 
railway syste o, particularly if the recommendations of the study for the expansion 
of line capacitv are accepted. These recommendations iiply, broadly speaking, that 
future operations sloul be based on the use of much heavier trains. This means 
increasing use of electric and diesel locomotives; the cessation of building foir-whcel 
wagons; the replacemtnt of vacul brakes with air brakes, at least on goods trains; 
and the extension of an improved signaling system as the traffic requires" (Vol. III, 
p.214). 

III this connection the Coal Transport Study undertook an estimation of the 
additional cost per ton-kilometer of moving coal on a sample of railway movements 
oi th assiumptiol that tonnages would be increased by 100 percent (Vol. III, 
pp. 198-99). These calculations suggest that long-nm incremental costs may be of 
the order of 60-70 percent of full costs. In calculating the economies of substituting 
oil for coal at various locations the study estimated incremental transport costs 
for both coal and oil to be 75 percent of full costs. 

If these estimates of the difference between historic full costs and replacement 
full costs and between incremental cost and replacement full costs are approxi
mately correct, the study's estimate of historic full cost may be a fair approximation 
of the incremental costs which are relevant to the comparisons at issue. 

" See Road Tran.Tport Report, p. 41: "In evidence before this Committee the 
spokesmen of the Railways went to the extent of suggesting that road transport 
should not normally be allowed to operate over distances of more than 75 miles 
at the most." 
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It is relatively easy to see, in general, what types of changes would 
be brought about in tile patterT of Indian transport if the pricing of 
transport services modes ofsupplied by different transport wvere ad
justed to properly calcillated costs. It is, however, a lolng step friom this 
to conclusions on what specific investment in tile various modes of 
transport would be necessary economizeto the supply of total trans
port services in India, with attention to the desirahilit\ of avoiding dtl
plicate facilities where possible. It is unlikely that progress can l)e
made toward these conclusions until nmuch more is known than at pres
ent about Indian road tra sport. What types of goods are carried, over 
what distances, and at what costs? Ilow would costs l)e affected by 
changes in road surfaces and the introduction of heavier trucks and 
truck-trailer combinations?" In the light of this imiflormation, on \\'hat 
routes would additional road investment be likely to yield the highest 
return? The expansion of railway capacity in India is based on careful 
estimates of prolbable traffic re(flirements an(l the relative costs of al
ternative methods of increasing rail capaeity. In contrast, higlway in
vestment in India is relatively unplanned.
 

if transport services in India were to be planned on 
 the basis of 
ccoiomizingr total transport costs through the appropriate use of each 
mode of transport, the costs ill question \would need to be interpreted 
as costs to the cconomy rather than as costs as now seen by various 
transport media based on present tax rates and the prices of various
 
inputs. The different 
 modes of transport clrrently show wide difFer
ences in capital-labor ratios, particularly with regard to domestic vis-'
vis imported inputs. Furtlherimore, each mode is smibjected to very dif
ferent tax burdens and each earns markedly diIcrent returns on invest
ment. Any calculation of costs to the economy would need to include 
estimates of the opportunity cost of capital and foreigu exchange to 
India, as well as appropriate adjustments of tax burdens and rates of 
return. 

"The road surveys initiated by the Coal Transport Study and carried out ill 
1963 by the l)evelopment of Transport ( loads Wing) of the Millistrv of Transport
threw considerable light i the types of goods carricd ott sixtecn routes in India.
The Coal Transport Study also undertook a careful estimate of trucking costs 
under various iiismptions concerning size of truck and type of road surface
(Appendix D). lint te stildv txn was exclusiwvl y concerned with bulk traffic,
primarily coal, and (fil not pretend to an opinion tIhe relative merits of roadon 
transport for other types of traffic. 
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Both the Co] Transport Study arid the Energy Surve, use shadow 
rates of interest arid foreign exchange anl conparable tax adjustments 
in calcolating t2 cost to the eceonomy of using alternative modes of 
transp rt and alternative sources of energy. It is to be noted that the 
most striking rcult of this recalculation of costs is to improve the coin
petitivc position, of oil vis-i-vis coal. Import duties on crude oil are now 
very highi. A cost calculation w'heh equalizes tax rates on coal and oil 
and uses a shadow rate of exchange, implying a lox\ er degree of domes
tic preference thart ie present import duty on oil, ilievitaly operates 
to the disadvant.L, of coal. Tc Coal Tr.insport StudN' concludes that 
latrye t-ansport ecenomies wouid bo secured by silbstitiding oil for coal 
in southern anl western India. This woul, avoid long hanlIs of coal 
fron I lie iue s and accelerate the use of diesel notive power on the 
railwayr-. The Energy Survey concludes thi.t an economical use of fuels 
would rcs;ult, b' 170-71, in a situatim, in whichi 50 percent of hIdia's 
commercial energy is generated from oil, maiN, imported. The figure 
for 1960-61 was 4(0 !ercent. III projecting future eneruy requirements, 
the Energy SuirvoY tacitly a.;sum(s that p,'eseut policies with respect fo 
road transport will coltuuc. The Coal Transport Stud', as mentioned 
earlier, fi;,ds that railwav 'rates fall substantiially short of Covering costs 
on long distaoce shipments of 1ulk commolities. If it were assumed 
that the -uirrt t hatohicaps to road transport wele eliminated, and rail
way rates (;ii bulk commodities adjusted upward, estimates of the place 
of oil ill Iii'ia's ellly (lituie vould nave to ie revised upward. 

The low Btu codont per ton of Indiani coals and the long average 
distance of slipmen.ts versus tlie high 13!1u content of imported oils and 
their ready accessibility to ports in soutleurn anl western India con
fro its Indiall de vel,Wrent policy with a difficult dilemma. Imported 
oil alread :accounts for -0 percent of commercial energy consumption. 
This is despi.e an import duty of over 100 percenr on crude oil. If rail
way rates eavered tie full costs of carrying coal on long hals, as on 
econolic r rollds they should, the si1 stittufion of oil for coal in south
ern anld ,'esteru india would 1w accelrated. If existing uneconomic 
htandicaps to road transport were renmoved, the Consumption of oil 
products \imld still further increase. Tis poses the question of 
whether tI e country should become dependent on imported oils to an 
extent hardly compatihle with prospective export earnings, or whether 
India should strictly curtail oil imports and develop her economy on 

http:slipmen.ts
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the basis of low-grade coals carried long distances. The solution of 
this problem is unlikely to be attained without: (1) the use in relative 
cost calculations of an exchange rate that fully reflects the relation be
tween the internal and external future value of the rupee; (2) a freight 
rate structure that adjusts rates approximately to the cost of coal car
riage; and (3) a pricing system for coal that more closely than qtpres
ent approximates the value of different grades of coal to the user. 

If these changes were nade, they would prolbaly, over time, have a 
substantial effect on the location of Indian industry and, possibly, on 
the structure of Indian industrial development. The relevance of ex
change considerations is discussed below.The question of railway rates 
for coal has already been considered. Coal pricing in combination with 
rail rates has a direct bearing on the location of power plant,; and on 
other aspects of the conversion of coal into electric power, of great im
portance to Indian energy policy. 

Electriciy: Production and Consumption 

Although the consumption of electricity per capita in India is very 
low, it has been growing rapidly-13 percent per year from 1953 to 
1963. Furthermore, the Energy Survey projects an eightfold increase 
by 1975-76. Currently the installed capacity in hydroelectric units is 
nearly as large as in thermal plants, but it may be that hydroinstal
lations have been unduly favored by the use, in cost estimates, of too 
low an interest rate. The Energy Sirvey recommends a rate of 10 per
cent in future calculations.," Although the survey suggests that "India 
will be well advised to continue to exploit hydel resources whenever 
there are suitable sites available" and foresees a nuclear capacity of 
perhaps 5 million kilowatts by 1975-76, a major part of the projected 
growth in electricity requirements will have to be met by thermal 
plants using conventional fuels. 

At present the economic efficiency of electricity supply from thermal 
plants is very lov. This is de primarily to the small size of generating 
facilities; to a marked orientation toward consoming centers, involving 
long distance carriage of coal; and to the inadequacy of interconnec
tions arong generating Units. In 1962 there svere only 15 steam plants 

Energy Survey, p,129. 
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of a total of 107 with capacity exceeding 50 megawatts. Economics of 

scale are large up to at least a capacity of 100 megawatts. The average 

distance of coal shipped to thermal power plants in 1961-62 was 803 

kilometers. \Vith respect to interconnections the Energy Survey ob

served: 

In Indian conditions, the absence of sufficient interconnection has not only 
involved interruption of supplies in conditions in which, with interconnec

tion, this might have been avoided, but has also precluded tie obtaining 
of the potential economies of stand-by plant. Many Indian stations are 
completelY isolated from other stations and are incapable of being assisted 
il case of accidental outage.'" 

The main lines along which India must move to economize invest

ment in electricity supply are reasonably clear. So far as feasil de, the 

average size of generating units must be increased; they must be lo

cated closer to coal supplies, which in some areas will involve transmis

sion by extra high voltage, and interconnections must le improved. 

With regard to the question of interconnections, the Energy Survey ob

servcd: 

Ilvestllent ill tlraisminlissi on can save very con siderable aiOunts of invest-

Ineait in (,Teneratioo. The investmiott in transmission now has a high in
digeotis-cont cnt and a low itnport-content. The reverse is true, and likely 
to rellainl true, of itivesttnent in generation. We think that in the plins for 
the text periods, the investment in tranlsmoissiotn should be assittoed to be 
not less than 100 percent of the investment in generation." 

There remains the question of the appropriate size and location of 

thermal power plants. It should, of course, be recognized that there are 

serious physical limitations affecting size and location. The distribution 

and thinness of the demand in most of India means that many generat

ing units must be smiall and located near constumers. There is the fur

ther fact that the gestation period has been as long as five years for 

thermal plants and nine years for hydel plants. These gestation periods 

reflect the worst of Indian experience; \vith reasonable efforts they 

could be sitbstantially reduced. For the time being, as the Energy Sir

vey stated: "The planning of electricity has been pushed far ahead on 

the basis of consumer-located generation."' 9 Nevertheless, over time, 

Ibid., p. 127.
 
"Ibid., p. 132.
 
"'Ibid., p. 136.
 

) 
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large economics arc possible in electricity supply iii India. A major part 
of these economics have to do with lowering the transport burden to 
the railways in the carriage of coal. 

The realization of these economics is heavily dependent on prper 
pricing policies for coal and railway transport. One of the striking new 
elements in the Indian energy situation is the emergene of large quan
tities of by-product coal incident to the washing of coking coal for the 
rapidly expanding iron and steel industry. Tile Energy Survey esti
mates that by 1970-71 the annual output of by-product coal at the 
washeries will be from I I to 14 million tons. 

The vashery ly-products are not only high in ash-(ontent, they are also 
inevitably, as tile result of the washery process, pulverized to small size. 
There are relatively few uses to which in practice they can lle put, almost 
all, unfortunately, outside the normal uses of coking coal; they can be used 
for thermal generation of electricity; they can be used for brick making;
they can be used, less advantageou:d;y, and vith some difficulty, for cement 
manufacture. Because of their small size and high ash-content, the wash
cry by-prodlcts cannot at all easily be used in making a domestic fuel. ,o 

Coal By-Product Use and Pricing 

Cement production and brick making may be dismissed as unimpor. 
tant potential uses of by-product coal at the washeries. These are activ
ities which, because of the weight of the finished products and the 
ubiquity of material inputs, are inevitably consumer oriented. If the 
increasing supplies of by-product coal are to be effectively used, they 
will have to be consumed in part by thermal power plants located at or 
near the washeries. How much power capacity can be economically lo
cated in these depends mainly on the price of by-product coalareas 
and the costs of electricity transmission, in part by extra high voltage. 
It will also depend on the locational attraction of low-cost power to 
energy-intensive industries. 

If [he possible uses of by-product coal at some positive price do not 
add up to a demald sufficient to take the available supplies off the 
market, then the price, from a national point of view, should approach 
zero. Indeed, on economic grounds it might be negative because other
wise by-product coal will have to be disposed of, which costs some
thing. 

"'Ibid., p. 98. 
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At a zero price, however, several possibilities unfold. First, the deliv
ered price of by-product coal would be stbstantially less than the cost 
of newly mined coal at various points in the outlying coal fields It 

be possilic, ifthe were large, to orgallizc 
port between two points oil a closed-circuit, full-train basis at costs 
that are a fraction of tht: 

w hould tonnages trns

cost per carload lot. 
Second, at a zero price at the washerics, it may become economical 

to generale power in large stations at or near tie washeries for extra 
high voltage transmission over long distances. The Energy Survey under
takes a comparison of the implied costs per kilowatt-hour, nider par
ticular assumptions, of delivery of power over extra high voltage lines 
frol plants located at the washeries, versuls the cost of g!cr:',tiug 
power at points of conisumption from zero-priced coal carried in 
closed-circuit full trains. The conclusion is that, "The relative costs of 
rail transport and extra high voltage transmissions deplend ... on a 
number of complex factors and it seems probable that each individual 

'
 case will have to be considered on its own merits. I The survey's 
figures suggest that, under circumstances in which closed-circuit opera
tions are possible, the power transmitted by extra high voltage would 
have to he in very large volume-of the order of 500 negawatts or 
above-to yield lower delivered costs. Still another use for zero-priced 
coal could well be the establishment of energy intensive industries in 
the vicinity of the washeries to take advantage of low-cost power. 

A consideration of some of the long-run consequences of a zero price 
for by-product coal makes it appear probable that the price_ will in fact 
be above zero. What the long-term equilibrium price of by-product 
coal at the washeries is likely to be is impossible :o sa,. In addition to 
the considerations already inentioned, it will depend on the rate of 
growth of the Indian iron and steel industry and its demand for 
washed coking coal. The growth rate is likely to he high and this has a 
bearing on the cost ard price of Indian coke. If coke production has to 
bear the full cost of washing-if, that is, something approaching a zero 
value is assigned to the by-product-the cost of coke to the Indian steel 
mills becomes high. The cost may be so high that, if washed coking 
coal has to bear almost the whole cost of the Iminig and washing, it 
may become economic at present prices to import some coke rather 
than make itlocally. 

Ibid., p. 134. 
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It is clear then that the pricing of by-product coal is pregnant with 
economic consequences. The same observation may be made with re
spect to the pricing of raw coal in India. As elsewhere in the world, 
there is a wide range of variation in the quality of Indian coals and in 
the costs of mining. In general, India is very short of high-grade coals 
and long on low-grade supplies with an ash content of 25 percent or 
above. Net the coal pricing policies favored by the Indian gover'mnent 
fall far short of recognizing the large differences in the value of differ
ent grades of coal to users and the large ditferences in costs of coal ex
traction. One of the objectives of coal pricing appears to be the limita
tion of incomes from the more favorably situated mines. Because of the 
government's reluctance to allow prices to cover normal costs of ex
tracting coal from the most difficult mines and of the lowest quality 
necessary to meet current demand, the incentive to private sector min
ing to expand output from existing mines appears inadequate. Nor are 
the price incentives to users adequate to induce that consumption of 
low-grade and to economize the use of high-grade coals required by 
the situation. 

National Planmingand PricingPolicy 

Indian planning, in general, has been allergic to allowing prices to 
perform their classical functions of providing producers with tile incen
tives required to supply the market with the quantities and qualities of 
product required, and of permitting users a choice among inputs best 
suited to their needs at prices covering the cost of meeting these re
quirements. There has been a heavy reliance on controlled distribution 
from producers to consumers as in the case of coal and, until recently, 
of iron and steel products. Thus, the pricing system has been distorted 
to accomplish certain social or political objectives, such as assuring lowv 
delivered prices of coal and other bulk commodities at long distances 
from the point of shipment. In recent years there has been evidence of 
a marked change in attitude in India toward a greater reliance on the 
market and classical pricing procedures. This change in economic phi
losophy has not yet had much effect on pricing policies in the fields of 
energy and transport. 

If, however, the prices of finished products or services are to per
form their proper function, they must be based on input prices that 
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represent at least approximately the scarcity value of these inputs to 
the economy. This observation has special relevance to the inputs of 
capital and foreign exchange of which the Indian economy is in con
spicuously short supply. 

Both the Energy Survey and the Coal Transport Study use shadow 
prices for capital and foreign exchange in calculating what the Coal 
Transport Study calls "costs to the economy" of providing transport 
and energy services. The Energy Survey employs a rate of return on 
investment of 10 percent inclusive of taxes and a foreign exchange pre
inium of 33 percent. In selecting a rate of 10 percent, the survey appar
ently gave weight to estimates showing the rross return to capital in 
private Indian inlustry as ranging between 10 and 15 percent.,"

\Vith respect to the foreign exchange adjustment the Energy Survey 
reports: 

In planning projects, there is clearly advantage in giving preference to 
those solutions of a technical problem which make less call on imports
and have a lower import content. In our calculations we have assumed 
that the desirable preference will be secured by adding a tax of 33 percent 
to the import content of cost. This 33 percent has been assumed to include 
the actual duties now paid.," 

No further justification for this particular rate is offered. 

Observed Costs and Costs to the Economy 

For purposes of converting observed costs to costs to the economy, 
the Coal Transport Study used 12 percent as the rate of return on in
vestment and a foreign exchange premium of 50 percent. In arriving at 
these percentages, the consultants excluded import duties and excise 
and sales taxes on grounds that they are not payments to factors of pro
duction and do not represent the use of real resources. In addition, 
rates of return on investment in the private sector (as opposed to the 
relatively low rates earned by some government-owned enterprises) 
were used in the calculations.:' 

The interest rates used by both studies in calculating costs to the 
economy are substantially above the returns currently accruing to in-

Ibid., p. 158.
 
"ibid., p. 129.
 
" Coal Transport Study, Vol. II, pp. 83-85.
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vestments ii electric power and railway transport in India. According 
to the Encrgy Survey: 

The average rate of return to all electricity undertakings in 1958-59 was 
3.3 percent. This was made up of an average return of 6.7 Percent to the 
mature and somewhat inore slowly expanding private comlpanies in the 
big cities wlere electricity supply was first introduced, and an average 
return of 2.6 percent in the rapidly expanding public sector undertakings.-

In 1961-62 and 1962-63 the Indian laihvays earned a return of 6.3 
percent on book value of assets."; 

There is evidence, however, that Indian authorities are becoming 
aware of the inadequacy of return to investment in publie undertakings 
and are tendiig to use a Ihigher discount rate in screening investment 

projects.5 According to the Energy Survey the State Boards are being 
encouraged to use a I0 percent rate of return in fixing rates for 
electricity." The Ministry of Railways announced in April 196-1 that 
tile rate of interest on capital made available to the railways by' the 
Indian government had been increased from 4.5 percent to 5.75 per
cent. The same announeemnt went on to say that, "The Board ha'e 
decided that, in all new works taken up from 196-1-65, the financial im
plications, for the purpose of determining remunerativeness or other
wise, should be worked with reference to 6.75 percent of the outlay.", 

Whether 6.75 percent comes closer than 10 percent or 12 percent to 
reflecting the opportunity cost of capital in India is diffcult to say. Tbe 
returns on capital employed in twelve central government enterprises 
in 1961-62 varied all the way from 0.2 percent for llindusthan Ship
yards to .19.8 percent for Ilindusthan Antibiotics. The average return 
for these twelve undertakings in 1961-62 was -1.5 percent."" The ratio of 
adjusted net income to capital employed for 1,333 joint stock compa

"Energy Survey, p. 158. 
Ratio of "adjuisted net income" to "depreciated value of plant and equipment 

plus investment ill stores" (International Bank for leeonstruction and )evelop
ciit, "Appraisal of the Indian Rtailways Project," August 11, 1964). The return on 

replacement cost of assets depreciated would he substantially less. 
SlSe Price Poliry for Coal Undertakiwgs, lepo,'t of the l'lanning Unit of the In

dian Statistical Institute ( New Delli, February 1963), amnl 'The Pricing of Electric
ity, Report of the Planning Unit of the Indian Statistical Institute (New Delhi, June 
1962). 

" Energy Survey, 1.158. 
"Government of India, Ministry of Railways (Railway Board), April 14, 1964. 

Coal Transport Study, Appendix C, pp. 181-82. 
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nies whose returns Nwere tabulated by the Reserve Bank of India aver
aged, in 1961 and 1962, 12.8 percent, and by industry groups varied 
from 7.1 percent for jute textiles to 27.9 percent for matches. The re
turn to investment il traditional agricultural production may be as low 
as 3 percent.'" On the other hand, Indian moneylenders lend at from 25 
to .30 percent admittedly on v'cry risky security. It seems to be gener
ally trite that public invstiments in irrigation projects in India yield a 
Conspicuously low return. 

If a shadow rate of return is going to be used in screening public
sector projects and in fixing prices for their output, this rate should be 
applied generally. There is no case for applying it only to energy and 
transport undertakings wvhile allowing other proposed investments to 
slip through a screen of ,,ich \vider mesh. If "external economies" or 
some other justific.:,tion is offered for a lower rate of financial return on 
partictlar projects, it needs to be shown not only ihat these externaleconomies are plausible with respect to these investments but also that 
they are ulikely to be available to alternative investments meeting a 
higher financial standard. 

linlilg the Oportunity Costs for Capital 

It seems to be generally agreed that a completely satisfactory oppor
tunity cost for capital can be found only by way of a general equilib
rium solution in which prices and quantities are simultaneously deter
mitned along with an efficient allocation of resources among lses and 
in efficient relationship between inputs and outpits. The correct shad
ow price for capital is ktown only if the optitln allocation of invest
ment is also known and since over any planning horizot factor endow
tuents, input coefficients and price and incotne elasticities are changing,
what is really needed is a time-path of shadow prices.'- In the present 
state of the art this conception is not of much help, and the practical 
qjuestion is whether a discount rate can be found that is more satisfac
tory either as a screening rate for proposed investments or as a deter

1) .Carlin, op. cit., 30, citing The'odore \V. Schultz, "'ransformiug Traditiornal 
Agriculture (Yale Univ.ritv 1'ress, 196-.).

'See S. Chakravarty, '"The Use of Shadow Pricts in l'rogramme Evaluation,"(processed; Massachutsetts Institute of Technology, Center of International Studies, 
1960, India Project c/60-5). 
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minant of the proper costs of products or services from these invest

ments than the relatively low rates now in use in the programming and 

price policy procedures of governments. 
In general, efforts to find an answer to this question have proceeded 

along two routes. The first route attempts to wring a solution from 

aggregative data on tile growth rate of tile economy, the saving (in

vestment) ratio, and the share of property income in total income. The 

higher the growth rate (savings and the share of property income re

maining constant), the higher the marginal return to capital. The 

higher the property share, other things being equal, the higher tile re

turn. The larger the savings ratio, other things being equal, the lower 

the marginal return. A formula derived by Chakravarty from Solow's 

earlier analysis is stated as follows: 

gD 

S 

where p = the rate of interest 
g = the growth rate 
s = the savings (investment) coefficient 

D = the share of profit (property) income in the total. 

This analysis has been developed under highly restrictive assump

tions which depart very far from observed conditions in less developed 

countries.'" Nevertheless, Chakravarty applies the above formula to ob

an estimate of an interest rate in India on the assumption of atain 
steady growth of 4 percent in national income and a value for sID of 

between 0.5 and 0.3. He concludes that the return to capital lies be

tween 8 percent and 12 percent. Another attempt to apply the formula 

to Indian data for the period 1955-60 yields a figure of 5.8 percent. 

During this period the average growth rate was 3.5 percent per annum, 

the savings (investment) ratio was 0.18 and it is assumed that property 

incomes amounted to 30 percent of total income. 

This line of thought derives from the classic paper of John von Neumann, "A 
(19,15-46).Model of General Equilibrium," Review of Ecamoic Studies, Vol. XIII 

In recent years it has been developed by, among others, Robert M. Solow, "Notes 

Toward a Wickse lian Model of Distributive Shares," in F. A. Lutz and D. C. Hague 

(eds.), The Theory of Capital (Newv York: St. Martin's Press, 1961 ), Chap. 12; 

and by S. Chakravarty, op. cit. 
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The significance of this interest rate, or return to investment, is not 
quite clear. It cannot approach very closely the shadow rate, or oppor
tunity cost, of capital of a general equilibrium solution, since few if any 
of the conditions of this general solution are fulfilled. At best it is an 
approximation of what, on the average, investment under Indian cordi
tions can l)e expected to yield. It seems probable that such an average 
figure for India is heavily weighted in the downward direction by the 
low returns on both private and public investment in agriculture. 

The second route attempts to use interest rates in other markets or 
marginal returns to investment in other sectors of the economy. Both 
the Energy Survey and the Coal Transport Study consider that returns 
to investment in large-scale private industrial undertakings offer the 
appropriate comparison, and both rely heavily on earning figures as
sembled from this sector by the Reserve Bank. More or less explicitly 
stated is the argument that the proper opportunity cost of capital to 
the Indian government is the marginal yield obtainable if public capi
tal were invested in the organized private industrial sector. In the 
words of the Coal Transport Study, it is the "rate of return which that 
capital could earn if otherwise employed, in the general range of in
vestment opportunities in India."' 

It is, however, not at all clear that it should be assumed that capital 
is freely allocable between the public and private sectors. The Indian 
government, for reasons that may be good or bad, has explicitly re
served certain important sectors exclusively to public investment. If an 
alternative assumption is adopted-that what is public remains public 
and what is private remains private-then presumably the government 
would, if it is economically motivated, array its investment opportuni
ties in order of expected returns, to the limit of the financial resources 
available to it. There remains the question of what rate would be used 
in discounting the time series of expected benefits and costs of particu
lar projects to establish this array. There is no reason, however, to ex
pect that this rate would approximate marginal returns to investment 
in the private sector. If the assumption is made that investment is free 
to move into and out of the public and private sectors, in search of the 
highest returns, the marginal returns now expected in each sector 
would, in time, be subject to considerable realignment. All sorts of 

"Coal. Transport Study, Vol. 11, p. 84. 
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price and quantity changes would be involved, but it seems reasonable 
to suppose that returns in the private sector would be lower as more 
capital moved in to take advantage of higher prospective yields, and 
that returns in the public sector would be higher. 

Perhaps enough has been said to indicate that the choice of a shad
ow rate of return on investment, to be used as a screening device in 
choosing among investment opportunities, is pretty nuch a crystal ball 
type of operation. It is true that this rate need not he known in order 
to improve programming decisions so long as the movement away from 
existing rates is in the direction of the appropriate shadow rate. My 

guess-and it is only that-is that the screening rate of 6.75 percent now 
used by the Indian Railvays is too low but that anything above the 
mystical 10 percent apparently favored by the World Bank and various 

Indian government commissions is difficult to justify. 
An appropriate shadow rate of exchange is perhaps easier to esti

mate than a shadow rate of return on investment. At least it is clearer 
that a substantial shift from the existing rate is inlorder. What the 
rupee would be worth in terms of foreign currency if all impediments 
to foreign trade and capital movements were removed is anyone's 

guess, and it is also irrelevant. Any less developed country in search of 
development, including India, will dampen the demand for foreign 
currency by the imposition of barriers to the import of luxury items. In 
India's case, the availability of foreign exchange has loein, and no 
doubt will continue to Ile, augmented by, a flow of grants and loans on 

concessional terms from foreign governments and international agen
cies. The inflow of private investment could lbe increased by various 

policy changes, and there is some evidence that these may be forth
coming. On the other side an attempt is madc to control strictly the 
outflow of capital from India. It is only within the framework of plausi
ble assnmptions concerning the inflo,"s of private an( public capital, 
the probable debt service burden, the probable effectiveness of capital 
outflow controls, and the impact of limitations on nondevelopment im

ports, that one can becgin an examination of an appropriate shadow 
rate of exchange. 

The data that are directly relevant to the external value of the rupee 
tunder these circumstances are mainly the import duties that still need 
to be imposed and the export subsidies that need to be granted in 

order to bring India's foreign payments into some sort of balance with 
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(lhe foreign exchange available to her. Looking beyoiw( the presen t sitn
ation, how would these duties and subsidies need to he changed if the 
blalance of payments is to lie sustained under the impact of the foreign 
exchange requirements of India's development program?
 

In short, what is needed 
 here is a shadow rate of exchange to he 
used in comparing the relative value of foreign versus doinestic inputs
and in comparing the relative valne of exports versus domestic con
sumption. \Vhether the real rate should approximate a shadow rate 
used only for aCcolnting purposes raises a broader range of questions
beyond the scope of this chapter. If the real rate does not approximate
the shadow rate, then the shadow rate must lie given effect by duties 
and subsidies that ire relatively uniform among imports and among ex
ports. Currently in use in India is a wide range of import duties andexport subsidies justified in part, with respect to imports, by differences 
in the snpply elasticities of domestic substituites and, with respect to ex
ports, b differences in demand elasticities for Indial exports ill foreign
markets. No doubt some exceptions to a policy of a uniform shadoW 
price applicable to all imports and exports can lie justified. Over the 
long run, however, if resources are to move from low vield to higher
yield employment, and if favorable opportunities for export promotion 
are exploited, decisions w\'ill need to be made on the basis of a common 
valuation of the relationship between the internal and external value of 
the rupee.';:' The argument for a uniform exchange rate for accounting 
purposes is the same as the argument for a uniform accounting rate of

interest to be nsed in screening investment projects.


\Vhether a domestic preference adjustment" of 3:3 percent comes
 
closer to approximating 
 a proper shadow rate than 50 percent is not, I
 
think, very difficult to determine. There are, of course, some monumen
tal uncertainties 
 in the situation. HoW wolld India's nontraditional ex
ports respond to a uniform export subsidy of 3:3 percent or 50 percent?
More importantly, will India at some stage have to meet from its for
eign exchange earnings the colossal bill for food imports no\, eovered 

As the Coal Transport Study puts it: "\Ve recognize that in short runth, the
elasticit ' of su pplv of certain domestic goods and services greater tha that of
others and also that the mobility and interehangeability of doniestic resources
is limited. Decisions vhich determine tliw manner in which resources may be
used over long-term periods, however, should, we believe, reilect long run con
ditions. These, we believe, will tend to equalize the value in all uses of (omestic 
resources relative to foreign exchange" (Appendix C, p. 18-1). 
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on concessional terms by Public Law 480 shipments? When one looks 

at the import requirements of India's proposed development programs, 

including the staggering requirements for imported oil already noted, 

it is difficult to avoid the conclusion that a 50 percent "domestic prefer

ence adjustmcnt" is a much closer approach to an appropriate shadow 

rate than 3:3 percent. 

It has been argued throughout this chapter that sensible decisions on 

investment in alternative modes of transport, alternative sources of en

ergy supply, alternative technologies, and the exploitation of various 

possibilities of substitution, require tile use of prices for important in

puts approaching the scarcity value of these inputs to the Indian econ

omy. This discussion of shadow rates of interest and foreign exchange 

has, perhaps, indicated how difficult it is to approximate these values in 

an actual situation. It must be repeated that any movement from exist

ing rates toward rates that are more appropriate is a step in the right 

direction. There is little doubt in anyone's mind that the rates of inter

est used for screening investment projects in the publle sector in India 

have been too low. There is also no doubt whatever that the rupee is 

heavily overvalued. It would be wise to assume that any increase in the 

screening rate of interest up to 10 percent and any increase in a 

"domestic preference adjustment" up to 50 percent would represent 

steps in the right direction. 

Summary and Conclusions 

A consideration of the magnitude of actual investment in transporta

tion and energy should presumably include, for transport, total railway 

investment, investment in roads and road vehicles, pipelines, inland 

and coastal waterway development and shipping, some part of invest

ment in port facilities, air transport, and probably ropeways and other 

somewhat exotic transport media. The energy area should include 

domestic investment in domestic consumption of coal, liquid fuels, coke 

and manufactured gas, natural gas, electricity, and nuclear energy. Pre

sumably domestic investment for energy exports should be excluded 

and foreign investment for energy imports included. Investment in 

transportation and energy by this definition accounts for a large frac

tion of total investment in all countries. Bits and pieces of evidence 
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suggest that in less developed countries this fraction is from 25 to 40 
percent of total investment. In the early stages of American develop
ment it may vell have been larger since, up to the 1890's, investment 
in railvays alone exceeded total investment in manufacturing. 

There is substantial evidence that in the early stages of industrial
ization, transportation an(d energy outputs increase substantially faster 
than GNP and in many countries approximate the rate of growth of in
du. trial output. In the tansportation area, road transport, and in the 
energy area, electric power, increase with particular rapidity. Both the 
magnitude of the investment and the rate of growth will vary among 
countries at similar stages of development and with similar rates of de
velopment by reason of factors lying outside of human control. In the 
transportation field the density and distribution of the population and 
topography are of particular importance. In the energy field natural re
source endowments vary stibstantially among countries. There are, ne\
ertheless, possibilitics of economizing transport and energy investment 
and, in view of the magnitude of this investment, they are well worth 
careful consideration. 

These possibilities of economizing involve a number of important 
policy issues. First, to what extent should investment in transportation 
and, to a less extent, in energy he used as an instrument of develop
ment, )luilding ahead of demand to induce economic activity? Or 

should such investment be undertaken only in response to a careful ap

praisal of expected requirements? There is general agreement that 
transportation and energy bottlenecks are serious impediments to ceo
nomic growth. Furthermore, in industries characterized by "lumpy" in
vestment, some building ahead of demand is inevitable. Nevertheless, 
there is a huge difference between the excess transportation capacity 
that marked the building ahead of demand in the economic develop

ment of the United States and the very intensive use of transportation 
facilities one observes in the Soviet Union and to a lesser extent in 

Japan. There seems reason to believe that in a country like India, the 

Soviet model may be more appropriate. 
Second, to what extent should the allocation of investment among al

ternative forms of transportation and alternative sources of energy be 

left to competitive pressure, with government attempting so far as pos

sible a posture of neutrality? Or should government follow a more posi

tive policy designed to prevent duplication of facilities and assigning to 
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cach mode of transport and form of energy supply that role for which 
it is best adapted? "Best adapted" presumably must be interpreted ill 
terms of relative cost of providing the service, and when the nature 
and value of the service differ, there arc sCrious difficulties in calculat
ing relative costs. If, for example, certain types of trucking render a 
larger hundle of services to users than rail transport, the value of these 
services should presumably be deducted from truck costs lwfore com
paring these with rail costs. These difficulties are probally not in
superable and it seems obvious that a policy attempting to achie., 
complcmentarit 'will lead to a different pattern of, transport and possi
bly energy development than a policy of neutrality among comlwting 
services. \Wh ether over the long rtn it would hhe ia et ter pattern is not 
so clear. 

Third, there are important possibilities of substituting energy ser
vices for transportation services and vice versa, which provide substan
tial opportunities for economizing total transport-ener y investment. 
The choice between oil and coal is largely a question of the transport 
cost per Btu at various points of deli'ery. The location of thermal 
plants is largely a question of the cost of transporting coal (or other 
primary sources) to the plant versus the cost of delivering electric en
ergy over transmission facilities. If these and other possibilities of sub
stitution are to be exploitel, it suggests the necessity of some degree of 
overall planning of transport and energy development. 

A sensible allocation of investment among different modes of trans
port and different sources of energy supply and an exploitation of var
ious possibilities of substitution require a comparison of probable costs 
and benefits. If this comparison is to be useful, the value of services 
must he calculated at prices approximating long-term marginal costs, 
and cost calculations must take account of the scarcity vahle of inputs 
to the economy. Prices and quantities of inputs and outputs are inter
dependent and this type of approximation is a job for the market. It is 
a job that the market in most developed capitalist countries can, with 
the help of a certain amount of public utility regulation, do well enough. 

In most developinug countries, the market does not perform this func
tion. Certain transportation and energy servic s are characteristically 
underpriced in comparison w'ith others; capital inputs are characteris
tically priced at figures approximating the borrowing rates of govern
ments which are usu:tlly substantially below the value of capital in 
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other sectors of the economy; and inputs requiring foreign exchange 
are frequently undervalued. In the al)sence of the kind of information 
that would make a dynamic interdependence analysis fruitful, adjust
ment of input and output prices in such fashion as to promote a more 
sensible comparison of' costs and benefits is a rather hit or miss aflair. 
In a country like India one starts from the nearly indisputable premise 
that electrical rates and the rates for various types of railway services 
are too low even at present input prices; that tile rate at which the 
(governinut borrows is much too low to be used as a screeniing rate in 
allocating public investment funds; and that the present foreign ex
change rate seriously o'ervalues the rupee. Under these ciicuinistances 
changes in certain . trategic prices can hardl) fail to improve resource 
allocation whether or not, after adjustment, these prices approximate 
dynamic e(uilibrium values. 

Assumiug India wishes to economize total investment intransporta
tion and eiiergy over time by taking advantage of major possibi lities of 
substitution while providing adequate service at prices covering long
I-n marginal costs to the economy, what principal changes in existing 
policies and practices need to Ihe undertaken? The major directions of 
change can be suggested though sp:ecification in detail is difficult. Most 
of these directions of change ire, in fact, claboiated in the Coal Trans
port Study and the Energy Survey. 

India has Ibeen essentially a railway and coal economy, and the chat
acter of' Indian industrialization and the shortage of foreign exchange 
suggest that this will continue to 1)e true. Railways are by far the low
est cost carriers of' bulk products and heavy industry is among the most 
rapidly growing sectors in the Indian economy. Shortage of foreign ex
change will force a maximum exploitation of low-grade coal despite the 
much greater thermal efficiency of imported oil. 

This does not mean, however, that road transport and the use of oil 
will not and should not grow much faster than their competitors. The 
handicaps to the development of road transport are much greater than 
any policy favoring "complementarity" among modes of transport 
would justify. It seems probable that investment in the expansion of 
road transport would yield high returns, though the absence of infor
mation on the character of freight traffic on th! Indian highways makes 
it difficult to specify the most fruitful direction of road transport invest
ment. The high cost of carrying low-grade coal over long distances sug



48 TRANSPORT AND NATIONAL GOALS 

gests the economy of a much larger substitution of oil for coal than at 
present in southern and western India, even with a domestic prefer
ence of 50 percent above the preseiit rate of exchange. 

The Coal Transport Study has made it clear that, with the possi ule 
exception of coastwise shipping, the deveiopmeiit of otlier modes of 
transport including rail and waterways, coal pipelines, and ropeways, 
all of which seem to have had numerous devotees in India, is not 
worth considering. The feasibility of expanding coastal shipping for the 
transport of coa! and other bulk commodities seems to depend largely 
on the development of a port of shipment alternative to Calcutta. Ex
panded coastal shipment of bulk commodities from the overloaded and 
high-cost port of Calcutta would apparently not be justified even if 
ships and other port facilities more adapted to tlhis traffic tian existing 
ones wvere providcd. 

The Energy Survey sees domestic coal and imported oil as the over
whelmingly important primary sources of energy in India. Although 
there are many promisig hydrosites as yet undeveloped, hydropower 
is expected to supply only a decreasing proportion of Indias commer
cial energy require nents. Tlie large-scale developmenut of nuclear en
ergy in India belongs to the next century. Electric power is expected to 
come increasingly from thermal plants, and large economies ill invest
ment can be realized through the location of large generating plants at 
or near the coal mines and washeries and tlie developmeit of more ad
equate transmission facilities. Tlese e'oiunomis art, largely economies 
of coal transport. 

The sensible development of transport and energy ii india would be 
greatly facilitated by certain changes in price policy, in the screening 
rates that are used to justify investment, and iii the degree of prefer
ence given to domestic production. There is ei(ideice that some of 
these changes are in process. Numerous pulblic authorities have sug
gested a 10 percent capital charge in screening electrical investments 
and in determining electricity, rates. The Indian railways have recently' 
increased their investment screening rate and have instituted rate in
creases designed to increase the Nield on investmeit. Price policy and 
the use of market tests continue, however, to he a somewhat neglected 
area in Indian planning. A primary purpose of this chapter is to sug
gest that a greater cultivation of this area has much to contribute to 
the effective coordination and allocation of transport and energy in
vestment. 



CHAPTER 2 

Transport, Urban Design, and Housing
 

ROBERT JONES 

IT IS THE THESIS OF TIS CHAPTER that there are trade 
offs in urban design among housing, transport, and other amenities and 
services necessary for urban life that should be taken into account in 
undedeveloped countries when new cities are designed or old cities 
are modernized and expanded to provide for the vast increases in urban 
population. 

Iltroduction: Url'an Po)pulatioi Pressures 

Population has grown rapidly in the cities of the developing coun
tries; in many cases more rapidly than the population of the country 
as a whole. In Latin America, for example, from 1950 to 1960 the 
total population (including that of the West Indies) increased from 
158.5 million to 203 million, implying a compound rate of growth of 2.5 
percent per year. In the same period, the populaion in urban areas 
with about 2,000 or more inhabitants increased from 62.2 million to 
92.4 	million, implying the high rate of growth of 4.0 percent per year.' 

Much of the growth of the urban areas is accounted for by migration 

'A little of this growth probably is accounted for by towns which had fewer than 
2,000 people in 1950 and more than 2,000 by 1960, but most of the increase in 
urban population undoubtedly occurred in towns that already had 2,000 people 
in 1950. The population figures are from the United Nations, Economic Bulletin for 
Latin America, Vol. V: Statistical Sipplemeit (U.N., 1960), Table 6, p. 13. 

49 
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from the rural alreas. Since the rates of natural increases in poptilation 
generally are higher in the rural areas than in the cities, the Popuhatiol 
of the cities would grow more slowly than tie population of the couin
try as a whole if'there were no migration to tie cities.- Because of te 
gencrally poor employment opportunities intile rural areas aiid tile ap
parently greater opportunities for work and excitement of the cities, 
millions of people have migrated to cities despite the wretched living 
conditions for most poor urban families. Millions more are likely to 
migrate to the cities and towns inthe coming decades, adding to the 
normal increase that will come fiom a larger iumbher of births than 
deaths. 

Urban PopulationProjections anul Living Conditions 

The magnitude of the projected growth of the world's urban popula
tion for the remainder of this century has been described )y Ernest 
\Veissmanmn (Director of the llited Nations Center for lHousing, 
Building,and lhnning): 

I..1950, the world was still ablit 80 percent rural. At present, be
tween 50 aid 60 million people are being added to the world's total popti
lation everv year. This rate of growth will become 75 million a year in 
1975, and 125 million inthe year 2000.At that rate, tile world's population 
willi reach .1,000 millioi ill 1975, and some 6,000 million at the turn of the 
century.y v then 610 percenitIof the world., populatin will prolbably be 
urban. Thtus, an dIrlbi eiviromnemt, toierable both from tile physical as 
well as the soci('ccill()lic viewpoint, will have to I ieprovided i the last 
five decades of the twentiet h cent iiry for thirte(el time sii1ai ivpeople 
as in the previous 150 years; to do so, the rate of construction il the next 
fifty, years must av'erage almost for'ty times that of the past. This is a task 
hardly conceivable with the current resources and productivity of tile dc
veloping pre-industrial countries. 

The population in many of the cities hias grown so rapidly, and the 
per capitL income levels have risen so little, that the construction of 
housing, uitility systemls, and streets lias lagged far behind the amounts 

Some of the ii rila population growth isaccounted for by net immigration from 
other countries, but this migration takes place primarily front poorer countries to 
richer ones. 

Ernest Weissmann, "The Urban Crisis intlt World," Urban Affairs Quarterly, 
Vol. I, No. I(September 1965), pp.66-67. 
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needed just for public health and personal survival. A substantial per
centage of the families already living in the urban do not haveareas 
even a pure water supply or sanitary sewage disposal-basic Irban 
services which are needed for )ublic health as well as for private 
health and comfort. Many of them live in make:shift dwellings which 
are too small for comfortable eating and sleeping, to sa' nothing of al
lowing privacy and recreation. 

The High Cost of Imw;roving Urban Living Conditions 

The cost of constructin g basic urban facilities and low-quality hous
ing has been high il r( lation to most incomes ill the developing coun
tries and will conitinuje to be high for the foreseeable filture. A given 
capital cost has a higher annal cost than iil North Am(:rica and Eu
rope because int('rest rates are generally higher and available borrow
ing periods are much shorter. In addition, many types of' materials for 
the utility and transportation systelms and for the bnuildings are im
portedl, dIrawi g on the coulntri(s' ever lecarious earnings from their 
ex)orts. The annual cost per (apita of housing, lpsselger transporta
tion, utilities, and imiprovements is projected to he about .0 percent of 
annual per capita income in Venezu(ela's new industrial city, Ciudad 
Guayana, which is exl)cted to have a much higher inome, per capita 
than most other Latin American cities. 

The salme tylpes and amounts of facilities probablly wodd take an 
even greater percentage of the lower incomes in other developing 
countries. The small quantities and poor qualities of urban services and 
housing actually consumed il the poorer countries are suggested b~y
the fact that il Kingston, Jamaica, aid in Panama Cit\, most families 
spend only 15 to 20 percent of their incomes on housing, utilities, and 
transportation.' By contrast, families in the United States spend about 
30 percent of their incomes on these items. 

The magnitude of the expelnditures ncded to make significant im
provements in urban facilities is suggeste(d by the following table of 

'C. E. Cumper, "Ex jinditure ' atterns, Kingston, Jamaica, 195,1," Social and 
Economric Studies, Vol. 7, No. 2 (Kin gstoi, Jama ica, June 1958), pp. 135-77; P. B. 
Paro, Estudios de los Imgnrsos, Gaslos i Coyto de la Vidla, Ciudadde Pamaomd, 1952
1953 (Panama City: Governmet of Panama, July 1954), Tabhis 29, 31, 37, and 
50 on pp. ,9, 55, 58, and 37. 
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net national investment proposed for India from 1961 to 1981. (4.7 ru
pees equal $1): , 

Billions of rupees 

Sector (1961 prices) 

Electric power 65
 
Production and transport e(uiipment 60
 
Other miniag and manufiaetu ring 195
 
Transport and communications 30
 
Agriculti re and rnral development 110
 
Jramn housing and mnieipal services 150
 

Education, ialth, services. trade, etc. 90
 

800 

Urban housing and municipal services would take 19 percent of the 
optimistically large total investment over the twenty years. The total 
investment of 800 billion rupees is based on the assumption that India's 

national income will increase from 140 billion to 392 billion rupees per 

year from 1961 to 1981 and that net investment will increase from 11 to 

18 percent of national income, or from 15 billion to 70 billion rupees 

per year." 
The prospect for the living standards i' terms of housing and related 

amenities for much of the world's burgeoning urban population is de
scribed by Abrams: 

The magnitude of the problem in the underdeveloped world may be 
gleaned from the fact that more than a billion people in Africa, Asia, and 
Latin America, or roughly half the populalion of these continents, are 
homeless or live in housing that is described by the United Nations as a 
menace to health and an affront to human dignity. Worse still, in almost all 
the developing areas, housing conditions are steadily deteriorating. Many 
families pay so much for the privilege of bedding down on a floor or 
other space that little is left for the bare essentials of life. And as the surge 
to the cities goes on, the competition for space wvill become keener, rents 
will rise further, squatting and overcrowding will increase, and the effort 
to carry on some semblance of family life will become less and less hope
ful.7 

In slim, the developing countries need to provide housing and ser

' Pitambar Pant, "Urbanization and Long-Range Strategy," in Roy Turner (ed.), 
Intlia's Urban Future (University of California Press, 1962), p. 186. 

ibM., p. 185. 

' Charles Abrams, Alan's Struggle for Shelter in an Urbanizing World (M.I.T. 
Press, 1964), p. 7 . 
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vices for a rapidly growing urban population, handicapped by low in
comes and some very high costs. In view oi this situation, it seems 
worthwhile to look for ways of providing urbal facilities efficiently, 
i.e., so as to incur the least possible cost for whatever facilities are con
sidered necessary and to get the greatest possible benefit from what
ever ependitures are made on them. 

Planning the Spatial Pattern of Urban Iecclopmcnt 

There are two major parts to the prollem of choosing efficient pat
terns of urban dlevelopinent. One is the design of the internal organiza
tion of individual cities; the other is the distrilution of production fa
cilities and popullation among different cities and towns. In most coun
tries the (istribution of production facilities has been determined by 
1)oth private businesses and government agencies, with little regard for 
its eflect on tile internal organization of the cities in 'IiclIthe facilities 
are located. The cities, in turn, have adapted ilpiec(nical fashion to 
the arrival of new prodluction facilities and the growth of population. 
Tie result prolbaly hals bee n relatively efficient, cnpared with a pol
icy of distribiuting tile l)rodliction facilities so as to minimize the costs 
of urban infrastructure, because the gross income from economic activ
ities is likely to vary from one location to another even more than the 
costs. 

City Size 

It seems to be agreed that most of the industrial facilities needed for 
economic development will be more profitable for a country if they are 
grouped together in cities with a population of 100,000 oir more.8 

..lihroutgh processes not as yet fully understood, growth appears to have a 
better chaice of becoming self-propelling il the larger cities, that is, cities of 
100,000 or morc." Lloyd Rodwin, -Metropolitan Policy for l)eveloping Areas," 
l)acdalu ,The Elufor .tretrolois(Wiiter 1961 ), p. 135 aid passin. 
"One woull tend to agree with the seminar group (the Semimn:r on Rural 

Industrialization and Economic Development, held in New Delhi in 1960) that 
cities of 20,000 to 50,000 population are probably too small to use as economic 
noclei, unhss there is evidence that industrial activity is developing. It does not 
seem feasible to consider every district town or city as a potential focal point 
for industrial development .... The usual bottleneck encountered in initiating 
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Lewis advocates greater development of cities with populations be
tween 20,000 and 300,000 in India. With the nation's labor force spread 

out, it would be possible for urban workers to return to the land during 
periods of industrial depression, and in good times the url)an areas 

would provide a more evenly distributed market and a wider spread, 
but less intense, demonstration effect.1 

Trade (Is iII Urban Design 

There are three potential trade offs"' in urban design useful in ana

lyzing how the costs of an urban layout depend on the characteristics 
of the layout: (1) the increase in residential building costs versus the 
decrease in transportation and public utility costs, as the number of 

floors in the residential buildings is increased and the land used for 

them is decreased; (2) the posiible decrease in sewage disposal costs 

versus the increase in the costs of transportation and the other utilities, 
when the residential density is nade low enough to use soil-absorption 
instead of a system of sewer pipes- (3) the change (probably an in

village-based industry is that of too small a market for the operation of anlenter
prise using comparatively modern technology. For this reason some would argue 
that the prospects of establishing strong industrial nuclei are definitely enhanced 
if the program is based on cities with a population in the neighborhood of 100,000 
or larger." William Bredo, "Industrial Decentralization in India," in Turner, op. 

cit., pp. 2,14, 252. 
"The reliability of power and communication services, the accessibility of cultural 

and educational facilities, the resourcefulness of lcal service technicians, tie passa 

bility of the roads, and the work teld fall offwi thoutlook of the labor for'ce to 
movement down the scale of size 1nd(outward from the inetropolitan center. As bv
tween independent cities of different sizes, those unhcr a pre sent lopolation of 

200,000 [in Inldia aromd 19601 tend to be unable to supply so many of th- desir
able features of an environieniit which stimullates manufacturing growth that they 
cannot at present lW seriously considered as potential growth centers. Whlre cities 

are satellite to and partially dependent uipon a larger metropolitan center, this lack 

of facilities may be partially overcome from that center, and1 an indtistrial-growth 

Insi rolulenmt may be establishcd incenters of 50,1(10 people or less or inrelatively 
new townships. ...Britton larris, "Urban Centralization and Planncd Develop

n,,It," in lrner, op. cit., p. 268. 
'John P. Lewis, Quict Crisis in Itndia (FBrookings Institution, 1962), p. 179. 

" Details and qllalifications of these and other trade offs are given in Chapter 
3 of lohert Jonls, "Efficient Patterns of Urban Land Use, with Reference to Costs 

:a0d Incomes in Latin America, Primarilv in Venezuell" (doctoral dissertation, 

IHarvard University, 1968). 
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crease) in average intra-urban freight transportation distances and 
costs versus the change (probably a reduction) in average commuting 
distances and costs, as the workplaces are decentralized within the city, 
for a fixed volume of shipments to and from the different establish
inents and a fixed number of commuting trips. 

These trade offs are examined below in two sections-the first deal
ing with neighborhood layouts and the second pertaining to the 
design of entire cities. They are investigated by estimating construction 
and operating costs for several schematic layouts. The estimates vcre 

mnade by dcsigning layouts with specified capacities per family for 
housing, transportation, and utility services and then combining the 
costs of Iuildings, mains, vehicle trips, and so forth, with the specified 
capacities. The underlying unit construction costs are averages of unit 
costs incurred (a few costs \were estimated 1))interpolating between 
available data) for projects in Latin America, primarily in Ciudad 
(;iiaana, Venezuela, where the Corporaci6n Venezolana de Cuayana is 
developiig a new industri I city. Materials and methods of construe
tion on wi c the ohnit co',struetion costs are based are those which ap
pear to he efficient for ,se in Latin America today.' The major operat
ing costs-the costs of operating the transportation system-are based 
on unit costs reported in studies of transportation in Venezuela.12 

The operating costs of water and sewer lines appear to be negligible, 
niless the topography is too flat for gravity flow. The designs for water 

and sewer lines were based on the assumption that the topography al
lowed a uniform I percent slope for these lines. Operating costs of 
electric lines, including the value of pJ)ver losses, are a substantial ad
dition to the construction costs of the electric lines, but are sInall in 
relation to the transportation costs. Construction and operating costs 

"For example, the costs of medium-sized water pipes are based on the costs of 
aslestos-cement pipe, which is currently replacing cast-iron pipe. Asbestos
cenment pipe is much cheaper and has a lower coeflicient of friction. Its drawback 
is that it is more brittle than cast-iron pipe and must be handled carefully. But 
in a low-wage country, the extra cost of installation is low relative to the extra 
cost of huyini gcast-iron pipe. 

" Richard M.Sober man,"The Cost of Road Transportation in Venezuela" (pro
cessed; Corporaci6n \Venezolana de Guayana, loint Center C-tuavana Project, Divisi6n 
de Estudios, Plamificaci6o, e Investigaci6n, File B-50, Aprii 1963); Mare E. A. 
Langevin, Edwin F. Clark, and Sigivid libbing, Transporte en Caracas, Report 
No. TA0/Ven/I (United Nations, 1962). 

http:Venezuela.12
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for major utility installations like water treatment plants are not in
cluded because tile), would be the same for the different layouts con
sidered. 

Residctial ConstructionCosts 

For economy in lesigning the layouts and estimating tile costs, the 
first trade off-between the number of stories in residential buildings 
and the costs (If utility an(l transportation services-was explored in two 
steps. First, the costs wvere cstimated for several types of neighbor
hoods, with one type of residential building O all of the lots ill a 
neighborhood. Then the costs were estimated for the major transpor
tation and utility lines outside the small neighborhoods, for several 
schematic cit'v-wde layouts. The second trade off--betwecen the costs of 
sewage disposal and the costs of transportation and of the other 
utilities-was explore(] only at the neighborhood level. The cost esti
mates and their implications for choices of actual layouts can be pre
sented conveniently by considerillg first the costs of different types of 
neighborhoods and then the costs of several city-wide layouts made tp 
of several relatively efficient types of neighborhoods. 

The small neighborhoods for which cost estimates were made con
sist of a rectangiular area containing a U-shaped residential street, lined 
with one or two row:; of residential buildings along the sides and the 
bottom of the "U." A main street connects the ends of the "U"and ex
tends beyond it to the edges of the neighborhood. There is space be
side the main street for neighborhood stores and institutions,:, and 

"The location of these areas along the main road is not the only acceptable 
place for them; tyey could be located ina more comIpact pattern inside the neigh
borhood. But the location along the main road has two advantages. It allows dc
livery vihic es from other parts of the city to serve thec ommercial areas without 
driving onl the resid,,ntial sticets and it uses th ceminurcial and institutional areas 
as a lutter iltweii the main road and the hoses. The placement of the coi-
Riercial aria ahiii the nlnairoad does noit imply that small stores should not be 
allowed as additions to the hliuses In the residential striits. but it is desirable to 
reserve sp~ice for acti\ ities inil stores or whichwhich are,not carrietd house-frnt 
will leave the hn ese-frnt storis if the families' incomes rise. 'I'e swath for the 
main road and for the cominercial and institutional area is wide enough to have a 
separate streeLt fOr a1ccss til buildings and evi.n to have a small park between 
the inain road and the buildings. (A park need olitbe expensive; it might well be 
just a natudral rinage chLaneIl left intact.) 
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space for a primary school, park, or playground inside the "L." The U
shaped street was chosen because it allows a relatively short average 
street frontage, for lots with a given depth and width. 

Costs were estimated for houses, streets, utilities, and other improve
ments for six different U-shaped layouts, designated by the labels 1--4,
1-4.6, 1-17, 1-22, -1-36, and .1-71. The nuinber 1lefore the hyllen indi
cates the numnber of stories of the residential buildigs; the number 
after it indicates tle, inihler of dwelling units per gross acre. The lots 
in neighborhoods 1--t, 1-4.6, and 1-17 are wvide enough for detached 
houses with 700 square feet of floor space, aboit tile size being built 
for low-income families ill several Latin Americall countries. The lots 
ill neighborhood 1-22 are only 16 feet (5meters) wide, inore suitable 
for row houses than for even a very small detached house. It was as
suimed that detached and row houses had tile same cost pier square 
foot of floor space.' Neighborhoods -- 36 and .1-71. lave four-story, 
walk-up apartment buildings, each contailing sixteen dwelling traits. 
These buildings, made of reillforccd concrete, appeared to le the least 
expensive type oflI1 Iti-story construetion availa1)le ill Veezuela. 

In addition to the space for commerce andl institutions along the 
main road, neighborhoods 1-4, 1--1.6, 1-17, 1-22, and -1-36 have 156 
square feet of groitid space per dwelling unit located in it common 
plot large CIIougl for a primary school, playground, park, or other 
communal use. Neiglhborhood -1-71 has only 133 square feet per
dwelling itillthe comon plot. If the apartment buildings have a
 
ground coverage of 2,700 square feet (four 6-15-syllre-foot apartments 
on each floor, plhis a stairwell), they cover alout 27 percent of tile 
gross area of the neighborhood. Schools, stores, and other buildings 
might cover another 5 percent. Iligher ground coverage probably
would not allow adequate ventilation ill a hot, humid climate. The ap
proximate costs per square foot for several types of one-story houses 
built ill Cimlad Cuayana, Venezuela, and for several types of multi-

One might expect that row housillg Could be bu1ilt at a lower cost per squarefoot than detachied hIolises iecatlist tilt wall dividing two dwelling units takes the 
place of two exterior walls, and! ite roof overhang (needed for protectilo againstintense still and] rain) is liillilted along tile sides. Ott tile other htd, 8 wall
(iiidiit two dwel ing till its iight be more expensive than two exterior walls if it 
gave effective soulnllrooflng. The r-porld costs constructing (tl,'acld and dlof 
plex houses of the same style and qunality were aboit tile sarili, per sqtare foot,
ill Ciuad t l;uayana,Veneuzuela, in 196.1. 
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TABLE 2.1A. Description of lesidential Building Types 

ionfri ls Qiwlity of Method of 
Type Strutura 	 fini. hiligs con.struc tion 

A concree hlk walls 	 low sf-help 

B1 (, cn(lrete )(.k wAil, iow Iicontriact 

ioofasJt'ioos-(mIc t 

(w:iii)to ,-f'lled iii h)(lciiy e
 
1) hlpsorciet roet
light-weight reinfore dc o rele low Sclf-het lp 

sec'tio)ns 

I.i 	 reinfiiocd rooir'of low 'ontract 
(wlls Lo b~e filhled in late'r by sv'lb 
help or c ontract) 

(, 11 rcn'ret lohc k walls, rtinfored iiediuili contracrt 

nIIIIm;soV orI ])o)urvd( c'Oll('t-te walls, high con)lt ract 

re~inlforced( comnrte roo)f 20l cmI 

thic'k 

, l ) n.forue(d c,.neri: 	 mediumi contratt 

L reiinforced colcrete 	 high contract 

M, N reinforced concrete 	 low con ract 

story apartment houses built in Caracas are shown in Tables 2.1A and 

B. These costs cover materials, paid labor, and prevalent percentages 

charged for contingencies and for the contractor's profit and overhead. 

They exclude percentages charged for government administration, the 

cost of which prol)ally is not proportional to the construction costs of 

individual dwelling units. (The absolute cost of government administra

tion is probably higher for the low-cost houses, especially the self-help 

types, than for the more expensive ones.) About 10 percent of the costs 

per square foot are prorated costs of plumbing, fixtures, and electric wir
ing. The different types of self-help construction cost about 6 bolivars"' 

per square foot. The method using lightweight sections of reinforced 

" Six Venelai bolivars (3s)= $1.32 at the exchange rate which has pre
vailed since the beginning of 1964. 



TRANSPORT, URBAN DESIGN, AND HOUSING 59 
TABLE 2.113. Construction Costs of Residential Buildings, per Square 
Foot 

Number Square feet per Cost, of mnaterials and 
of Type, dwelling (',ntracted labor 

.tories unit (bolivars per squa re foot*) 

I A 684) 6.51t 
1 11 560 9.82 
1 C 689 H.72 

) 3.2 1 to 6.28 
E 664 5.281 

F 751) 15.125 
G 806 15.70 

1 II 866 15.20 
J 2,475 phis 4130 45.00 to 45.00 

for a garage
 
3 K 
 700 .24.05 
3 1 1,610 ( , 0"20 gross) 38.90 (31 .,-0 gross) 
4 M 7.1,2 14.60 to 17.10 

15 N 615 to 935 24..1o to 30.00" 
15 6 t1.5to 935 3 1. 60 to .10. )64 

HOi'lliE: elerlyiig daIlit tire fromn,%orlking papers ou the Corporavi' \c llr, de 6l lyaaoniconstoirie-Veizoeloti IGua 

olionprojecls in Ciudad Guay ia. Venezuela,.1iti -l I.
 
n. For dr.,lriptini orttype., .ice 'nt!)I , .1. 
b. This (iit inrldes irei;l'iit iruitiak'e..4 fir contlling nciiies ithie contratr ' pr'ofit; it exclites per

venthipe's chlurge( for gmeii'rntiuiiei aitliniiirati tlt.
 c?. 1..51 Weemi;!twhotn boliv.ar,, :1.{I.00
 

d. The varialiii ini the elirnav, ', rciiroe foot is the* t If nt ln tel oi 'ariatirn in sqiare fe!t iier dwell
ing uilit; it irii.c iishail Ir im %arialintii ii lhe d ta for origiial ronstririli"r, filushin'iatd ele'ator cests ini 
195H1 and i iromvari liii in the entlicate oflcluiges ini (u'iuli~r tlr,in vo.,ht friini 1!1541to Il16. 

concrete for self-help construction may become commercially available 
for a lower cost, but it is still in the experimental stage. Finished one
story housing built entirely by contracted labor costs about Bs 9 per 
square foot with low-quality finishings and aboul B,; 15 with medium
quality finisliings. The cheapest type of nmlti-story COnstruction-four
story, walk-up apartment buildings made of reinforced concrete and fin
ished with low-quality materials-costs about Bs 16 per square foot. 
Fifteen-story buildings With Jlust one elevator for 2-10 apartments would 
cost at least Bs 23 per square foot, and perhaps as much as Bs 30 per 

" square foot. 

"All buildings listed in Table 2.1, except Type A, require some conLracted 
labor. To the extent that some jf the contracted lubor is supplied by unskilled 
workers, it wvould be appropriate to stubtract most of their wages and fringe bene

http:boliv.ar
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TABLE 2.2. Construction Costs of Small Dwelling Units 
(In bolivars per dwelling unit) 

13h1ihliig typell 1;t square feet 3(50square feet" 

1'. Sirce ite csts rthe fijlurvs are fixed 

O)e-storv
Self-h~el!p or tillilihied tvoliti'm-I E),onslrm'tioll (As, .1,00 '2,8() 

1mw-quality 'olint m t I'll('lioll (it, (C) ( ,0m)m .1,m(0m 

Iil .herate-quality contrac;l t construction (F",G;,1l) !)00m,(( 

Fotlri-.slory, low%quality (M1) l{o,,0 (,8m1 

I'ifleen-Im y,Iw qIility (N) 16,()0(0 1(,70(1 

.."1 Iti:: [7il.rliov ith a are from wrrkimw pilers of lie C'rporartiimVee iTznlIa (r1ze 1yaaon (rorimiru 

tirn lprojett. itt (iudal 
it. l.eli r., in arvol 

(;lryanat,Vveiuemrl:. 19ii-Il1. 
rrt refer tothelooihlitig tl ic.nirf lrila'din'l'lc .rk.I 

hlhr.ml and itcrirri ratherthi i p rlrtional it theIoorarea. 

than inproportioni
and sinceilhi ,i. rn , us f the dili r ,I.IIg ;or likely t Irrcrea.e less to theioorareat, 

the r.stper ,lruare iikr v ,,Ite hiirher a smaller toltare.i, is.mlggttedI* thecosts on lret Itfoot for a.s 

111d C (se , e l It). r cery ,iloiri r in quality.diithre 


The estimated costs of dwvelliigtinits with 615 square feet and about 

350 square feet are shown in Table 2.2 for several of tile building types. 

The estimates show that dwelling units in the cheapest type of multi

story residential buildings cost much inore than equally large units of 

similar quality il several typ(s of one-story construction. 

Combined Costs of lrsidential Buildings'and 

Neighblorlood I mproCCfments 

Sonc of the extra cost of the multi-story buildings is offset by lower 

costs for streets, utilities, and other improvements in the neighbor

fits from th,,repirt(i crists il,order to (etermine the real costs to the econoniv 

as a wiihol. A\ltiough (Lila were not availalie (imthe rmlr of man-hours of 

difierct tsvd ti (llifferent of e(nstruction,labor skills for types a comparison 

of tie costs of 'T%pes A a (1 C sligge: 'sthat most of the contracted labor is sup

plied b hi 'ilskilled workers. A 689 square-foot hiuse of Type C costs a total 
Bs 1,500 for the materialsof Bs (,000; ati eutally largt house of Tvpe A costs 

alone. Since the two types art, of a(tt till satie qtality, it appears that the 

labor for Ty pe C costs lessthan lRls I,500. li contrast, the estimated time to he 

supplied I v I vr' of till- self-lItIp house was said to be worth Ils 3,000, 

prolbahlY 1)ast81lot thle prtvaitnt tiiiitni wage fur ut,,killed workers in tillt 

unlionizdtimlllstrits sili these houses were intende I for workers with low but 

steady incomes o f the differtnce may greater efliciencyhe accoilted for 1) ,Iv 

e contract system, hat a good deal undoubtedly 

is explained by greater skill on1tile part of the regular construietion workers themn
of organization and st prvisionill 

selves. 
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TABLE, 2.3. COstS of StadlardImIprO 'ventlls ill Six Types of Neighbor
hood' 
(in holivnrs per dwelling unit) 

Nt'ighloirhmol Im~lle.r 

i itprovellii lt .- - -

1-1 1-4.11 1 17 I -22 3 1 . 71 

.qtrt-t'sand ditches 

])t'.igtl 48 10-2 Q7 317 Ill i1 
EuIrlhwork and gravelling IS) 3S9 119 151 u 3s 
)itcheroilng; 

P'aving, w-' l:111v 
3) 

100 
80 

Q.10 
21 
60 

3:1/ 
S0) 

a., 
:15 

S 

l;ht' lint's and Slteet lighls 8:1 3 40 19 1 19 11 21 

lvttric 
Wa'ter 

poer
ma~ins, 

h;tlos and lmainti lllt'it 
f~jr dome-stic uIse Osily 

b1, 
.11 
- 1.21 

457 
6l 

15 
13 1. 

III;
19 50 

111,
1. 

W\att-r nImills, %%illh odhitiotal capac'ity 
f~jr fire flow 3911 5-251 1931 15 1' 111 t6Wt 

WVitter mel~ter and hloulse (comict'iotn :ItI 41;.5 3111 3111 1218 1)5 

Sanitary st'w\%r ilmait 355 3)2 181, 11 41-9 30 
Sanitttr.-,t'wtr (omittttionl 17 1233 127 127 4)0 15 
'lra nsi)rfittionl'l Il00 190) 50 60t 3oU 20 

Giinrl silt tmhiig itld walkw'ays '29) 8)) S0) "711 36 '28 

Total, Statlard itpltove nt' s -2,IS 8,874 1,511 1,11.N i.3-l -t) 

Stori tstive 
53,1 11diaineter 4M0 227 3l3H N1 6 1 

117 (-i tlidiamleter 0)) 51 19 I 88 127 

i data are frot te l til <it to 
lionl Iro vI ill (Ciudad (;oynvita, Venlezuela. IDU)(11IH. 

it. Ihased (ol io vI.,rhos.vs anld Ililltellalll Ctvlsl e'flliak]to IS lp'rl'ent of Ile c onsirttiton coists, Capllili/ed 

SO Utl te: t'nierlying working paptrs (if Ilie Utrl iratci6ut Veneuoiiiu du t lstrie

for teIy y-ars it Iatn illitre-i rat f 1- 1tirteIt. 

b. I Iisedgith co t of iaer nutit114 wit h Iit I l tacilyI. 6if eitIt.,I lier house. %htil ' l it a Itm'ily
of' tonI3 101ga Ikil per Ihiur per I ol 1.mh !A).Jt15 percven Ih..it, {'1 

v. |Figuire ntl~ iluludted ill ttl 
60,ith he diktauice Id. IhIhI eI Ie oI lIy thIeI CuJ:l l I t a v ry I,et%%,vcnIlliiw, (.,tct Tahhe' l(). EI lld' Ie.,pa enger 

t Itrimporthtii , tili the gr,,iiiiin that utost ieople ntii .h aidI J:tt hitir timetiihl ualk in tht! aitall boho.,I 
. ellt it vulkiig a shrt IliltanCe is t'I-sl s iCtt thet uttCiuutiy iii 1n Whhtl. 

hoods. The cost per dwelling ulnit for various improvements is shown in 
Table 2.3 for the four neighborhoods of one-story houses an)d tile two 
neighborhoods of four-story apartnlcnts. The cost per lw-elling lunit for 

the whole group of standard improvement:, is about Bs 1,000 less in the 

neighborhoods with four-story apartment buildings than in the neigh
borhoods with one-story houses on small lots (17 to 92 lots per gross 
acre); it is about 13s 2,000 less in the neighlborhoods with fol-story 

buildings than in the neighborhoods with one-story houses on large lots 

(4 to 4.6 per gross acre). 
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These savings ill the costs of inpros'emlents are considerably less 
than the extra construction cost of the low-quality, four-story building 
in comparison with the cheaper types of one-story construction. Table 
2.4 shows that the combined cost of the building and the standard im
provements is at least Bs 1,000 more per dwelling unit for neighbor
hoods with low-quality, four-story buildings than for the neighbor
hoods with one-story houses built by self-help or unfinished contract 
construction (Types A and E). The comhined costs of building!; and 
standard improvements are also higher for finished low-quality, four
story buildings built bw contract construction than for finished one
story buildings, unless the floor space per dwelling is only about 350 
square feet and die one-story houses are placed on large lots with long 
connections from the houses to the utility mains, as in neighborhood 
1-4.6. 

Inasmuch as the cost is considerably smaller for one-story houses on 
small lots than on large lots, the cost of four-story buildings should be 

TABLE 2.4. Combined Costs of Low-Quality Residential Building and 
StandardNeiglborlhood Improcencts 
O n bolivars p,,r tl~tellinlt4 unit ) 

Constrctionbuilitgof Total Costs 
Neighborhood Stantdard edntabulig 

n umlllber it,'lr veuli e ts , 6 5 sq lare 30 stiliru 1 5 square 850 square 

feet fuct feet feet 

Ole-story, svif-help
(I-.A)
(l-..6) 

or uinfiri.Ihcd clont 
7,618 
2,880,8011 

act c'llistrtlltion 
4 ,720o 2,800
-,70 

6,818
7,588. 

5,4i18
6,18' 

(1-17) 1 5611 t4,20 2,80m 5,760 -4,360 
(1--'2.) I -1 v2 .1,200 2,8(0 5, 6 W , 

One-story, finisled colitrlt constlructioli 
( 1 ) 7,111 ;,io 4O0,00fl0 8,61 S 0,6,18 

(1-4.6) 3,8 6,00 t, 0 !),38 7,383 
(1-17) 150 , (0i 4,000 7,560 5,560 
(1-22) 1,. Ht2 6,000 41,000 7,4-4-2 5,.-.1' 

Ilir-storV 
(.t-36) 63 1 , 200 ,800 10, 8,23 7,423 
(4-71) .44P0 10,)0( 6,800 0(1,64 7,249 

a. From Tabe 2.:1. 
1b.From Table "d. 
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compared with the costs of one-story houses on small lots to determine 
a lower total cost than onewhether four-story buildings might have 

story houses. Table 2.5 shows that the combined cost per dwelling unit 

for low-quality buildings and standard improvements is considerably 

less in neighborhood 1-17 than in neighborhood 4-71. (The differences 

would be larger if the costs of neighborhood 4-36 or 1-22 were used in 

the comparison.) The differences, for the four combinations of the two 

types of construction for the one-story houses and the two amounts of 

floor space per dwelling unit, range from Bs 1,690 to 4,890 per dwell

ing unit. 
Without knowing how much the families would be willing to pay for 

these combinations of building type and floor area, it is impossible to 

say which of the four comparisons would be most relevant in determin

in( "the" diflerence between the costs of one-story and four-story hous

img. An intermediate figure of Bs 3,000 per dwelling unit will be used 

below, when the costs of utility lines and transportation outside the in

dividual neighborhoods are considered. 

The combined costs for the housing and improvements are not un
(see Table 2.5).reasonably expensive for most families in Venezuela 

In 1960, th. average income of the families in the bottom half of the 

income distribution was about Bs 3,500.'1 Annual payments of Bs 700

20 percent of their 1960 income and hopefully a smaller percentage of 

their incomes in the future-would cover the capital charges on an 

initial cost of Bs 5,220 if loans were available for twenty years at 12 

percent. If loans were available for thirty years at 6 percent, Bs 700 

per year would cover the charges on an initial cost of Bs 9,640. 

NeighborhoodCosts for Onc-Story Housing 

The cost estimates made for the different neighborhoods of one-story 

housing yield several conclusions about the comparative costs of difter

"T1his estimate is based on the 1960 population, household size, and national 

income and on the family income distribution reported for 1957. Sources: popula-

United Nations, Economic Bulletin for Latin America, Vol. V: Statisticaltion: 

Supplement (U.N., 1960), Table 6, p. 13; household size: Unit(d Nations, Statis

income: Nations,fi(al Yearbook, 196-t (U.N., 1965), Table 185; national United 


Boletn Estadistico de Aim&ca Latina, Vol. 1, No. I (U.N., 1964), Table 
25C, 

i. 81; family income distribution: CoinrcioExt'rior, Vol. 13, No. 9 (Mexico, DF., 

September 1963), pp. 681-82. 
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TABLE 2.5. Differences between the Combined Costs per Dwelling Unit 
for Hiiou.sing and Standard Improcements in Neighborhoods 4-71 and 
1-17 
(In bolivars jwr dwelling unit) 

M'llho of costructii ;iad floo, area Neigliborhood 
4-71 

Neighborhood 
1-17 

Differene 

Self-h(lp or un !nishe(dcon rat c(lltructionl 
"loor areaL 350 sq I c ft7 ,,24)9 . ,1,0 889 
Floor arei ( 15 s(IMure fecL 10,(49 5,760 4 ,889 

Finished, Iow-qoality coltract construction 
Floor artea1 5) sq r, feet 
Floor ara ;15 sipiare feet 

7,2 19 
10,6.49 

5,560 
7,560 

1,689 

3,081) 

S'Ol~lwr::Ildale L. 

cnt patterns for the streets, buildings, and utility lines and of different 
types of improvements, transportation services, and other services in 
the neighborhood. 

DISTANCE-BELATED TR,ANSIOIRT COSTS. One concllsion is that the variable 
costs of transportation services within the neighborhood, i.e., the costs 
that vary with the distances between the houses, ire quite small
around 5 percent of the cost of the standard improvements if the an
nual costs are capitalized for twenty ),ears at an interest rate of 12 per
cent. The costs were estimated for neighborhood ]-4 for seven trans
portation serviccs, as shown in Table 2.6. (The costs of commuting trips
and of other trips going beyond the edge of individual neighborhoods 
are not included; they are discussed below.) Most of the cost is for 
labor even though the capital charges for the vehicles were based on 
an interest rate of 12 percent. Even if the labor costs are estimated on 
the basis of subsistence wages equal to ole-fourth of the prevalent 
wages of Bs 3 or 4 per hour for unskilled workers, the total vehicle cost 
is much less than the total labor cost. The distan'c-relatcd costs for ref
use collection, fuel delivery, and freight delivery would be somewhat 
different from those shown in Table 2.6 if the crew sizes were changed 
so as to minimize tie comlined cost of travel and standing," but these 

' Calculations for other crew sizes suggested that, at the market wage rates,
the total cost of refuse collection-including the cost for time spent standing at thepick-up points-would he lowest with a crew size of six; at the subsistence wage 
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adjustments would not change the fact that the distance-related trans

portation costs are a small percentage of the total cost for the standard 
improvements. The distance-related transportation costs per house for 
neighborhoods 1-4.6, 1-17, and 1-22 were estimated approximately in 
proportion to the ratio of their average street frontage to the average 
street frontage in neighborhood 1-4. 

COSTS FOBlS'|A{I'in:is WeIIt Doi i:inows 01' iious|s s. A second conclusion 
is that, with large lots, a substantial saving can be made by having two 
rows of houses close together on each side of a street, hut that with 
small lots very little can be saved by doing so. In neighborhoods 1-4 
and 1-17 there are two rows of houses on each side of the street. The 
back row on each side does not have street frontage; litility lines and 
walkways are placed bctxvecn the two rows, which arc placed only 20 
feet apart so that the relatively expensive connections to the water and 
sewer lines are only 10 feet long. Neighborhood 1-.1.6 has an arrange
ment typical of North American suburbs, with every house facing onto 
a street and set back an averagre of .10 feet from the utility lines. The 
cost per house for the standard improvements in neighborhood 1-4.6 is 
about Bs 750 higher than the cost per house in neighborhood 1-4,1" 
even though the average area of the lots is smaller in1-1.6 than in 1-4; 
the width of t lots is 19 feet in both neighborhoods."'- In neighbor
hood 1-22, the ,ostper house for the standard improvements is about 
Bs 1,10 lower than the cost per house in neighborhood 1-17, even 
though all the houses in 1-22 face on a street. The cost of the extra 
streets in 1-22 is more than offset by tile savings on the costs of tIe 

rates, the total cost would be lowest with a crew size of eight, based on the 
following formula: 

S = [NW + C] [0.003 -- 0.05/( N - 1)] 
where S = cost per stop, N = crew size, XV = hourly wage, and C = capital cost 
per hour for the truck. It was assumed that each stop requlired 0.05 man-hours for 
loading the refuse of eigtli utses, from the side of the road, anl that it took 0.003 
hours to travel an average of 30 meters between adjacent stops, at 9 kilometers 
per hour. 

"See Table 2.3. 
'Segregation of the costs in neighborhoods 1-4 and 1-17 indicated that the 

standard improvements cost about Bs 25 per square foot of lot width, plus about 
Bs 1.30 per foot of lot depth (chiefly for the main street and th utility lines 
along it) plus B3s0.025 per square foot for general site planning; the other costs 
for individual connections and interior fixtures are the same for the lots in each 
neighborhood, except for the longer utility connections in neighborhood 1-4.6. 



TABLE 2.6. Distance-RelatedTransportationCosts in Neighborhood 1-4 
(In bolivars) 

Cost per year for 996 houses 

Service Mo(le Crew Trips Vehicle Labor Totalsize per year -

C. Ob MaS '% S, > 

Mail delivery walking I 300 -  3,6W) 900 S,60)0 900
 
Meter reading walking 1 1. - - 79 18 
 7 1s > 
Police patrolling ,icycle I 1,195 6 14 4,N8( 1,0!;5 t,4010 1,115
 
Refuse collection truck 
 5 52 5 61 415 97 511 193
 
Utility repairs motorcycle- - 730 27 18 2,1!0) 320 
 "2,39S 598 > 

t ruck 
Fuel delivery truck 5 5- 35 61 415 97 511 193
 
Freight delivery truck 9 900 
 175 405 1.350 337 1 '931 917 > 

Totl 978 79 1-.499 9.864 13,49 3,S64 w 
Annual cost per hte 13.50 3.88 
Present value, capitalized for -1? years at 1-2 percent Io11 "9 

SORCE: Underlying data on capital costs and operating cota of vehicles are from Richard 'M. Suberman. "The Cost ofRoad Transportation in Venezaela" (processed; Cor
poraci6n Venezolana de Guayana. Joint Center Guayana Project. Divisi6n de Fstudios, Planificaci6n. e Inveatigaci6n, File 11-56, and Mare E.A. Langevin. Edwin F.April 196S),
Clark, and Sicivid Rtibbing, Transporte en Caraas.Report No. TAO/Ven/14 tUnited -Nations,1OU): underlying data on wages of skilled and unskilled labor are from wor.iruz 
papej. of the Corporaci6n Venezolana de Guavana on construction projects in Ciudad Guayana, Venezuela, 196,1-6I. 

a. Capital cost,annualized fortwenty years at 12percent. 
I. Operating itdmaintelance costs. excluding drivers' wages. 
r. Based on relatively low market wage rates oifBs 3and 4 per hour. except forIls S per hour for one mrt i,,-- ii of the two utility repaircrews. 
d. lased on subsistence wage rates of Ils 0.75and 1.00 per hour. 
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utility lines; the lots in 1-22 are only 16 feet wide, compared with 295 
feet in 1-17. Adding 9 feet times Bs 25 per foot,"' to adjust for the 
difference in lot width, the costs per house for the standard improve
meits would be Bs 1,650 ill neighborhood 1-22, oly Bs 80 more than 
inneighborhood 1-17. Since poor familics seem to prize street frontage 
more highly than the other improvements, at least in (iuidad Guayana, 
Venezuia, it prol)ably is sensible to provide all houses with street 
frontage from the i)egillnillg, especially if the houses are to )e )uilt by 
self-help methods. 

Iterestingly it has turned out that the most important factor in inducing 

these families to build houses to replace their shanties is the construction 
of streets; so far the existence of streets has proved a greater inducement 
than water, sewage facilities, electricity or schools, apparently because it 
distinguishes city living from country living.-' 

SEWAGE DIS'OSAL C(osis. A third conclusion from comparing costs of 

various improvements, services, an street layouts for neighborhoods of 

one-story housing is that, if the soil can absorb domestic sewage, 15 to 
20 percent of the cost of the standard improvements within individual 
neighborhoods can )c saved by using a pit privy rather than a sani
tary sewer main with an individual house connection. The savings may 
le enough to justify using a relatively large lot to obtain the necessary 
al)sorption capacity. 

Table 2.7 shows that if neighlorhood 1-4 had pit privies and public 
water taps, while neighborhood 1-17 had sanitary sewers and an indoor 
toilet, the cost of imlprovements per dwelling unit would be somewhat 
higher for nciglborhood 1-17-if they also had ditches, paved streets, 
walkway's, and tralsportation services, ill addition to general site plan
ning. \With additional improvements, such as electricity or storm sewers 
in 1)oth neighborhoods, the small lots in neighborhood 1-17 wotld 
have a lower total cost; with fewer iimprovencmnts, the large lots in 
neighiborhood 1-A would have a substantially lower cost, disregarding 
the costs of trips and utility lines outside the neighborhoods. 

If privies are not feasible, pail-and-truck collection or communal toi
lets call be used to hold down the cost of sewage disposal and water 

See note 20, above. 
Lloyd Rlodwin, "Ciudad Cuayana: A New City," in Cities, A Scientific Amer

ican Book (Alfred A. Knopf, 1965), p. 100. 
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TABLE 2.7. Costs for Large Lots with Pit Pricies and Outdoor Water 
Faucets,and for Small Lots with Indoor Flusi Toilets 
(In bolivars per house) 

h Irpro% me nt large lot, Small lot, 
ncighborht)d 1-4 neighhJorh(o(I 1-17 

Water supply ?Gs 4 15 
Sewage dispJosal 70 1I1 
h tldor toilet 1111dJlithottitIg - 0)0 

Subtotal g33 1156 

General 'site planning '250 51 
D~ithes 11111paved S teets 3617 ',-27 

Walkwnys 40 1 
Translortatiot 100 50 

Total 1,0115 1,11 

Electricity 801 414t7 

Total with electricity I ,8.m 1,7611 

HoracE.: Undervnig data are from working papers of the Corporaci(n Vent ohim fie (uarna oI tonstruc. 
tJion )rjtctsin Ciutad Guayana. Veneruela, It9i -ftt. 

a. Soniw of the Kenerat site pilanitng exCeises orob~ably shoild Ie included in the suhtotl for water muppljty 
and sewage disposal. 

supply. Table 2.8 shows the combined costs of vater supply and sev
age collection in neighborhood 1-17, for several combinations of quan
tities provided and methods used. The lowest cost hased on market 
wage rates would be about Bs 515 per house, obtained by using small 
vater mains with outdoor taps and pail-and-truck collection of sewage. 

At subsistence wage rates, using trucks for waler supply and sewage 
disposal would cost only Bs 2,10 per house. If pail-and-truck collection 
of sewage is unacceptable, a combination of water and sewer mains 
and communal toilets and water taps could be provided for only Bs 600 
per house. Mains, private connections, and an indoor flush toilet would 
cost about Bs 950 per house. 

Conclusions ,ibout Different Layouts and Services for 
One-Story Houses 

These results suggest that in planning the layout of individual neigh
borhoods and the qualities of service to be provided, total costs are 
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likely to be greatly reduced by making do with outdoor public water 
taps and either pit privies or pail-and-truck collection of sewage. With 
the large lots that are usutlly necessary for sanitary use of privies, sig
nificant savings can also he mliade by having two or more rows of 
houses on each side of a residential street. If street froitage is very im
portant to the families, and if the hiouses are to be supplied with elec
tricity, the lowest total cost will be obtained by using pail-and-truck 
se\vte collection or a water-born e sea\\"e s\ystem with coliiumtial toi
lets, for small lots. The addition of individual house connections and 
indoor plumbing costs Bs 650 or more per house, equal to the cost of 
about 100 square feet of housing built by self-help methods. 

All efficient sequence in the course of developing a neighlborhood of 

TvABLE '2.8. Costs for Diffcrent Muthods of Water Supply and Settage 
Collection ill Neighborhood 1-17 
(In boli'arsper house) 

Seorvice .Metlud (Capaity ('ost 

Water upply olutd,,,rfaucets 1.10gI./dalhouse 1:35 
Sv\\ago collection trick 5 gid./dy/house 39N0 

515 

WVater supply truck 6 gal./day/lhoulse 1201 
Sewage collhction truck 5 gal./day/house 120 

'tier stipply outdoor faucets 1,4.10 gll /dny/loise 159 
Sewage coullection severs 1,44t0 g' ./day/Itus 185 

communaI toilets, 

adjoining lavatories for 
.4houses 
 - 250 

59.
 

Witter supply individual Connection 1,440 gnl./day/house It5 
Sewage colleetion individual connection 1,440 gal./diy/hollise 311 

indoor flish toilet  1200
 

956 

souncwh:Underlying data are from wording papers of theCorporaei6n Venezolana de Guayana on construe
tionprojects in Cidlad Gnayana, Venezuela, 1062-04. 

a. Based on a iubsitenre wage rate or is0.75per hour. 
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small lots would be to install water mains large emogh to supply in
door bathroons, but initially to have only outdoor taps and to use pail
and-truck collection of the sewage. The next step wold he to install 
sewer mains large enough for later use of indoor batlhrools, and com
munal toilets. Then individual connections and indoor 1athr)om fix
tures could be provided whenever individual families could afford 
them. The difference bet.veen the cost of water and sewer mains large 
enough for indoor bithrooms ald tile cost o Mains adeq(uate for out
door taps and commmmal toilets is relatively small, about Bs 50 per 
house. 

In a neighborhood where family income levels will be low for sev
eral years but are likely to rise substantially later on, it might be 
efficient to lay out the neighborhood with small lots, but to build 
houses initially on only one-third or so of the lots and use privies, hav
ing several lots availablo to absorb the waste from each privy. If and 
when the community's income level rises or its tastes change, it can put 
in a sanitary sewer and perhaps other improvements and simnulta
neously build houses on the intervening lots to keep down the cost per 
lot for the new services. Or if some of the families have had an in
crease in income or want more open space, they could he allowed to 
buy the adjacent empty lots. The price should include the costs of the 
improvements in front of these lots and, in a large city, a share of the 
costs of transportation and utility lines outside the neighborhood. (See 
the section on city-wide land use patterns, below.) 

An additional advantage of keeping some small lots vacant, or of 
having large lots initially, is the opportunity for the families to expand 
their house on the gr'ou:nd floor without using up most of their ground 
space, as would happen with the small lots of 1-17 and 1-22. Extra 
ground space can be developed over time into the various forms of 
patio or courtyard which are traditional in much of Latin America. If 
their incomes do not rise, the families can sell off part of a large lot or 
rent it, though this will make it difficult to estimate and supply the de
mands on the utility systems, especially if the additional construction 
occurs at random. 

City-Wide Land Use Patterns 

In order to complete the comparison between the costs of using the 
neighborhoods of four-story housing and the costs of using single-story 
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housing, the costs of transportation and utilities outside the individual 
neighborhoods must be considered. Although the cost per family for 
housing and neighborhood improvements can be much lower with one
story houses than with four-story, walk-up apartment buildings, the 
higher feasible density with four-story buildings allows many of the 
streets, trips, and utility lilies to lie considerably shorter and generally 
less expensive. The costs of major streets and utility lilnes and of several 
types of trips were estimated for a number of schematic city-wide land 
use patterns.
 

The land use patterins compared are for 
 a city with 336,000 
families. - Ialf of the families are assumed to live in residential areas 
with an average gross density of eight families per acre, adequate for 
detached houses on lots about half the size of the lots in neighborhoods 
1-4 and 1-4.6, or about twice the size of the lots in neighborhood 1-17. 
The other half of the families live in low-income residential areas with 
an average gross density of forty-eight families per acre, made up of 
neighborhoods like -1-36 and 4-71, or in areas with a density of sixteen 
families per acre, made up of neighborhoods like 1-17 and 1-22. The 
patterns have a central workplace, to which an average of one worker 
per familv commutes from both the high-income and low-income resi
dential areas. The central workplace is circular, with a radius of about 
two miles, and the residential areas form rings around it. With the 
low-income families living in areas having a gross density of sixteen 
families per acre, the radius of the whole city is about 4.A miles; with 
them living in areas having a density of forty-eight families per acre, 
tile radims is about -i miles. 

These patterns, compared with more realistic patterns, probably are 
biased toward reducing the relative cost of using the high-density 
neighborhoods. Having one job per family in the cent;al workplace im
plies that over half of the city's jobs are located there, based on Vene
zuela's average household size of 5.6 persons and labor force participa
tion rate of 31 percent."' This is probably a higher percentage than 
would be eflicient even if a city of this size were built all at once, and 

2, With tlo. average fainily size of four to six people that in Latinis prevalent
America, 3:36,000( fainilics would have a total of 1.4 to 2 million people, abotit the 
size of Caracas, i;o'taA, Lima, and Santiago, accordintg to reecit ctisuses.

"Sou rces: housiehol size: United Nations, Statistcal Yearbook, 1961 (U.N.,
1965), Table 185; labor force participation rate: Simon Kuzmets, "Quantitative
Aspects of the Economi Crowth, of Nations, 11. Industrial Distribution of National 
Product and Lhabor Force," Economic Developm e t and Coltuoral Change, Supple
ment to Vol. II, No. 4 (July 1957), Appendix Table 8, p. 107. 



TABLE 2.9. Costs of Radial Transportationand of Major Utility Linesa 

Frequency,trael 
Value of 

Average cost,d in bolivars per family 
Savings per low

in 

Trip hconie round trips lode time, in high-density -
purpose group" pr familY 

per dayo 
- bolivars

per hour 
Pattern

" 
Pattern Pattern

3 
Pattern

4-
neighborhoods, f 

in holivars 
X
0 

Commuting high I bus 0 S70 S70 1,090 950 > 
Commuting low I bus 0 1,1 SS 1,1-9 740 6-41 
Other high bus 0 1,740 1,740 -2,180 1,900 

Other low ~ bus 0 -2,376 -2, 5S 1,480 , -8. 

Subtotal 6,174 5,997 5,490 4,78 0 
Totalg 10,682 10,381 9,640 8,394 1,246 z 

Commuting high 1 taxi 4 10,100 ,10,100 I1, 10 10,68,0 L) 
Commuting low 1 bus 1 4,S6( 4,715 3,700 3,4 0 0 

Other 
Other 

high 
low 

e 
2 

bus 
bus 

0
of 4,116 3,998 3, C6,t 3,188 

Subtotal 19,076 1S,813 18,970 17,-8S 
Totalg -23,584 23,197 23,120) 20,900 2,0 

Commuting high 1 car 8 14,480 14,4S 17,530 15,650 
Commuting low 1 taxi 2 7,750 7,450 5,675 5,,275 
Other 
Other 

high 
low 

2 
2 

bus 
bus 

0 
04 4,116 3,998 3,660 3,188 

Subtotal 126,346 25,928 -6,865 2-4,113 

Total& 30,854 80,312 31,015 27,7-5 3,129 



Conmmuting high 2 taxi 4 20,2 00 '20,-00Commuting low 	 -3,2-20 21,3601 bus I 4,860 4,715 3,700 3,420Other high 1.5 bus 0)Other low 1.5 bus of 3,087 2,999 2,745 2,397Subtotal 
Total 

28,147 27,914S2,655 	 2-2,665 2!7,17732,2298 33,815 
 30,789 
 1,866
 

Commuting high 2 car S 2S,960 23,960Commuting 	 35,060low 1 	 ',300taxi 2 7,750 7,450 5,675 5,275
Other high 	 01.5 bus p!
Other low 1.5 	 6

bus 0 A,OS7 2,999 2,7459 
Subtotal 


Total 
 -
39,797 39,40944,3115 	 43,480 3S,97-23,793 47,630 t-2,5S1. 1,721 

sotacE: Uriderlviog data on capital costs and perating costs of vehicle, are from Michard A.poraci6n Venezolana de Guayana, Joint Center Guayana Project, 	
Sother:nan, "Ihe Cost 0i Ioad Transportation in Venezuela'Disin 	 (pr esed; Curde IEstudis. Planiticacin, e hnvestsigac6n Fie B-st. April 1963), and MareEd-in F. Clark. and Sigivid Ribbing. Transparte en 	 E. A. Lmngeviu,Caracas,. Report No. TAt)/Ve:r/4 (Uniteda. Thec eatimates exclude the costs of strects. main-, and trips 
Nations. 1l 	 dF).uithin individual nei:horhtds, which are included in the neighborhulx inlrrovement costse4, and !.S) and tile, exciude 	 t(-r Tubles

Ihigh-incme =Uppler te costs of utility lines in the cettral workptlcehalf of the income distribution; lc-i" colle which wvould not var%mach romonelower half of the income distribution. 
c. Assumed t:, take place S0O days per , tar.d. The annual costs are capitalized at an interest rate of 1Hpercent for -0years. 
e. See Table -. 10,note 1.
f. These savings are the minimum of the totals for patterns 1 and 3 mius the minimum of theg. 	 The total equi,!s the subtotal plus twice the total for truck 

total, fr patterns and 4.

trips and utility lines shorin in Table 
 ..10; thus the total equals the combined cost for alldivided among the 	 the families L1IO,00t low-income families. 

o 

E2 
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is almost certainly a higher percentage than would he efficient for a 

city of this size built up over several decades. 'hus the number of 

commuters making the relatively long, expensive radial commuting 

trips is probably larger than would be efficient, tending to overstate 

possible savings in commuting costs obtained by u;ing the high-densiiy 

neighborhoods. Despite any such overstatemene|t, the estimnates show 

that the use of these neighborhoods vould give a greater total cost 

than the use of one-story houses on small lots. 

In addition to the costs of commuting to the central workplace from 

the residential rings, costs were estimated for other passenger trips and 

truck trips, between the residential rings and the central workplace, 

and for major utility lines outside the central workplace. A breakdown 

freight transport andof transportation costs between passenger and 

utility costs is shown for several different city-wide residential patterns 

in Tables 2.9 and 2.10. 

The daily frequencies of both passenger and truck trips were based 

on very little empirical information. about frequencies and patterns in 

Latin American cities and on data from transportation surveys of cities 

in the United States, since major transportation surveys have not yet 

TABLE 2.10. Costs of Water and Sever Mains, Two-Lane Roads, and 

Truck Trips, by licsidentialPattern" 
(In bolivars) 

Average cost, per family 
Item 

t 
I'itteri lPattern .21, Patterm 31, h, 

I
 Patlern 4 

Water ommalims itsl1 215 1W0 

Sanitary sewer maiins 
Two-Intieronds 

6 
117 

41 
110 

44 
106 

33 
78 

Radial truck trips 
' 1,870 1 8:0 1,710 1,535 

''otal I.1!) '2,075 1,806 

somclic: Underlying diti arefrom vorking mapers orthe orjpomrai(su Vilet lltiu de Guayna on censtrue

tion projects inlCiutial GuaHy1iai. V lehletiuht1-61.
 
neie,lflrhl.ols, ,dhichstreets, iiuinis, iidtrip.s %,thiiindividhal tire 

inchudedill the oeig'ltiorhood iiiiproveuieiit cisil(svc TlabhesiAi. . nd .). 

1). Il iterns I and :1,the hw-itiiome families live ilaneighborhods of ae-stry liiiises,mt IWfamilies 

thecostsofi
lk.These estitinates exclude 

per 

gross acre. Il matterlns atnd S, they live ill neighlarh tls (if iairiieit hroses, iatis fimilies per gross it-re. 

latierns I and 52,the ligh-iociv ne families live inIteringiniliediately sirrotii lingthe centralworkph e 

:1inI) 1, tieho -illcote fimilies live 
Ii 

a Iltoingo side this ole; ill allterins 

il tiheinnerringanl the highi-iovinie fainilies live il the 
kindthe low-iicoie families live ilk 

filerone.
 

per fiinily 'ear. atitcost of ]s O.701pertruck

kihmeter capitiii'ei (I years it an interest rate (f 
c.These costs ire ]iself OH :Il t'vrage of 5(5 roiuid trips mr 

for IH percent(ati..it 7.5 timesthe constantanaiil cost). 
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been made in Latin American cities. The combined nuinber of com
muting and other passenger trips to the central workplace is in accord 
with a figure reported for Caracas in 1955, which seems high in rela
tion to trip frequencies in cities in the United States but which proba
bly isexplained ly the prevalence of noon-hour comnin ting ilCaracas. 
Since there was no data with which to estimate the breakdown be
twecn commuting trips and other trips, the costs were estimated for the 
present schematic layouts for two hypothetical breakdowns: tile case inwhich all conninters make only one round trip per day and time case 
in which all high-income commuters make two round trips per da'. 
The total costs do not vary much from one case to another, except in 
instances where the travel time of commuters is assumed to have a very
high value, while the travel time of other passengers is assumed to be 
worth little or nothing. 

The estimated frequency of the truck trips might be off by as much 
is
a factor of two, so that the estimates of trucking costs show only the 

order of magnitude of the savings on freight transportation obtainable 
lby using the neighborhoods of four-story housing. Even if the possible
savings on trucking costs were twice as high as those estimated, how
ever, the patterns with four-story housing would have a higher total 
cost for most of the relevant combinations of passenger trip frequencies 
and values of passengers' travel times. 

The estimates of the costs of major utility lines and of basic two-lane 
roads needed to serve the residentia rings indicate that the total cost 
of these lines and roads is much smaller than the operating and capital
costs of the vehicles, capitalized for twenty years at an interest rate of 
12 percent.*" The average cost for each of the 336,000 families would 
be about Bs 200 for the major water mains, Bs 50 for the sanitary sewer 
mains, and Bs 100 for the basic two-lane roadwa'ys, or a total of about 
13s 350. The combined cost per family for overlhead electric transmis
sion lines and for gas lines, if any, would be even less than the cost for 
sanitary sewer trunk lines.-" The average capitalized cost per family for 
passenger and truck transportation ranges upwards from Bs -1,200, de

2In contrast, at the neighborhood level the costs of the utility lines and otherimprovements are much larger than the costs of transportation. (See Table 2.3.)
Major storm drainage facilities might cost several times as much as the basicroads and the other utilitiesput together, but their costs depend so much on the localtopography and rainfall that estimates from one geographic area would have little 
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pending on mode of transport and value of travel tilme. Even more in

portant, for the present comparison, is the fact that the variation in 

total utility costs from one pattern to another is much less than the 

variation in the transport costs. 

The transportation andti utility costs were estimated for two basic 

patterns of the residential rings-one with the ring of low-income fami

lies located closer to die celltral workplace and lhe otlher with the ring 

For each of the basic patof high-income families located closer to it. 

terns the costs were estimated with the low-inco lie families living in 

the medium-density neighborhocds of one-story houses and in the 

high-density neighl)orhoods of' four-story apartnient buildings. Esti

mates were also made for marginal differences, with I percent of the 

low-income families living in a high-density neighborhood. For each of 

these patterns the transportation costs were estimated for several dif

ferent combinations of modes and values of travel time. For most of 

the combinations, the total transportation cost was about the same with 

the low-income ring located closer it) as with tile high-incomne ring 

located closer in; the more expensive travel modes and higher values 

of travel time for the high-income commuters approximately offset the 

higher residential densities for the low-incone commuters. 

The possible savings in the total cost of transportation and utilities,2 

from using high-density housing, whether for all the low-income fami

lies or for just 1. percent of them, were less than Bs 2,800 per apart

ment unit for most of the combinations of modes and values of travel 

time, i.e., not enough to oft'set the higher combined cost of housing and 

improvements in the neighborhoods of four-story apartment buildings, 

unless the dwelling units \\,ere very small and were finished by contract 

construction (see Table 2.5). Only for a few combinations ill which the 

travel time of the low-incomne commuters was assumed to be worth Bs 

2 or more per hour, \\,ere the possible savings greater than Bs 2,800 per 

low-income family. In view of the high rates offunenploynient that are 

common among unskilled w'orkers in Venezuela and in most other 

countries in Latin America, it seems unreasomable to value their com

muting time at as much as Bs 2 per hour, even though the market 

meaning for another. Cenerally, both high- and Iow-density residential areas 
shoold be laid Out so as to make the greatest possible use of natural drainage 

channels for storm water run-off. 
"This includes the cmt for the high-income residential ring. 



77 "rIIANSPOO'r, URBAN 1)ESIGN, AND IHOUSING 

wages for unskilled and semi-skilled labor are as high as Bs 3 or 4 per 
hlur. 

For the use of mu,',ti-story housing to appear efficient, the cost esti
mates would have to be based on one or more of dhe following condi
tions: travel time is valued at almost as much as the market wage rates, 
even for unskilled workers, despite high rates of unemployment; a high 
price has to be paid for unimproved residential land;- future costs are 
disconted at an interest rate well below 12 percent;- or the topogra
pIy prevents economical use of large areas within a few miles of the 
center of the city, requiring longer average trips between the center 
and a given quantity of buildable land. 

DecnIralizeduc-rsus Centralized \Vorkplaces 

To evaluate the possible efficiency of decentralizing some of the 
major workplaces in a large city, the costs of transportation and of 
major utility lines were estimated for several static patterns of work
places and trips. These calculations, sumninarized below, suggest a 
slightly lower total cost of transportation and utilities for a decentral
ized pattern than for a centralized one. 

'11ANxSPORT cos'rsT. ransportation costs wvere estimated for three square 
1'.youts about 36 square miles in area, with one, five and seventeen 
major workplaces which occupy 9 of the 36 square miles. One person 
per family, on the average, commutes to a job in a major workplace. 
In the patterns with five and seventeen major workplaces, one work
place at the center of [he city has 30 percent of the jobs in the major 
workplaces; the other 70 percent is divided equally among the other 
four or sixteen workplaccs. The commuters using the different modes 

'Ai, average price fFBs 16,000 per acre would imply additional savings of 

onlv Bs 667 per familY froi housing the fanilics in the four-story bu1ildings at a 
density of forty -cight firnilirs p-r acre ins tead of in one,-story inusvs at a uhensitv of 
sixteen faonilirs per acre: this saving would give tie igh-den tv neirhborioods a 
lower total cost for a few iore coibinations of rilativcly high ,,,iis of travel time. 

- I)iscointinr, at 8 percent instead of at 12 percent would increase tlie present 
'rtliof a strvar i f uc.istant aniiral costs l)' aiut one-third. The appro

priateness rf the higher discount rate is srggested by the fact that interest 
rates on six-riouth private loans are 8 percent or more in Venezuela. Rates on long
term private loans probably are rurich higher, to the linited extent that such loans 
are niade at all. 
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and having different values of travel time live throughout the residen
tial area at a uniform density., 

Average commuting distances were estimated, for the patterns with 
five and seventeen major workplaces, for three different tendencies of 
the commuters to live close to the decentralized workplace to which 
they commuted. The 30 percent who worked in the central workplace 
were assumed to have the same average commuting distance in the de
centralized patterns as in the pattern with just one major workplace. 

The cost of commuting to jobs outside the major xo,)rkplaces is as
sumed to be the same for each of the three layouts, on the grounds that 
most of them are neighborhood service jobs which probably would be 
filled by people living close to them, whether or not the major work
places were decentralized. The cost of passenger trips for purposes 
other than commuting is assumed to be the same for each of the lay
outs, since most of these trips would be made to the central business 
district or to the commercial and institutional activities in the residen
tial areas. The cost of freight transportation to and from the residen
tial areas and to and from places outside the city also is assumed to be 
the same for each of the layouts. 

The costs of freight trips between and within the major workplaces 
were estimated for two different tendencies of the truck trips to have 
their origin and destination in the same major "vorkplace. Table 2.11 
shows the differences between the cost of commuter and freight trans
portation with just one major workplace and the costs of this transpor
tation in the patterns with five and seventeen workplaces. The figures 
shown are average costs per family, capitalized for twenty years at 12 
percent. The differences were calculated for four combinations of com
muting modes, values of travel time, and patterns of truck trips. For 
most of the combinations, the average cost per family for commuting 
and intracity freight transportation would be considerably lower with 
five major vorkplaces than with just one, and a little lower with seven
teen major workplaces than with five. Only in the extreme case where it 

"The calculations for layouts with and without neighborhoods of multi-story 
housing suggested that the cost of transportation and major utility lines did not 
differ by more than about 10 percent between a layout .fth the lower-income 
families living closer to the one n...jor workplace and a layout with the higher
income families living closer to it. Thb refore, having the two groups evenly spread 
throughout the residential area would overstate the lowest possible total cost by 
not more than about 5 percent. 



TABLE 2.11. Difference between Commuting and Trucking Costs with 

One Central Workplace and Corresponding Costs with l'c or Seten
teen Separated Workplaces, in a City io ki by 10 kin 

)
(In i olivars per family, i taiIliz d for 20 ylears ait12 p rv( 'nt' 

Fiv rkpla. Sevi'l t-rorkplk'-es'enii -
C ostJ itv(III . . . .. .. . . . .k _7o'i k - k 4- -A" k VP --

Cotu ntiltljl oe: 1,11r' 1001'., Cr ir ter little rilue: 0 B3/hr 

I us cos t 1:11) 3S( :1 7 5115 17.' 1:1 
Trucking vo'l-t, p;tlh.rl II -P i7 - 197 - 1)7 -- 1.6 -- 22. -q_V4 

Total cost I ,: d3 1:17 117 175 

IS coA T)11 sO :17 5165 17.5 1103 
,ruckinrg cosl, Ililerr An - 113 - ;1:3 - IN. -- -511. 5t 

TotalI cost -ill -TI -86 I - W, - 11I 

('l r iii)ptW e: 1 is'"1,i 1iltt f .)ufrtafitiser tit.e r lu e: I Bs/hr 
Ilus (',st |139 380 :1-17 5165 175 .103 

las travel liiie till T11 11 2 1511 11 81 
'riu-kiig us.), pilalerli Ad - 113 1 - -I-- 1 -- 51t -. 11 -t. 

lotal lost t7,? 19) 136 (177 :375 119 

( ' I, I i ":,;t bmo 
e 

"It'. taix)'M 
; 

f m m ul r time irlue : bus 0 Bs/hr. taxi ? Bis/hr.V , ix,; em 

f isH,o0 .0 1:10 06:c- 1c l61 0 ,1-
ITrr i -l0 .5 V? 1411 107 705 .595 .5 1 

T'iii Iruvei lii i16 V 2I 1116 .1:17 216 1113 

'r-jing iIsI, pltlrn A1 - 11:1 - 113 - 1:1 -- 511 -51t -511 

'T 'tal co,st 1151 79 1101 881 .5 3 155 

Coiurti.,bIrsim,: hu.rt 'i , tuxiC ill, rir
r 

10t',: re,,,nterlifr ilu.i: hum0 Bs/hr, taxi 7 I1,'/r.car 4Its/hr 
Bis -'rt 2 011120 N1i1l -293 5:1 ] 102 
Taxi cos)t h .1 7°.(1 I10 1,057 8931 755 
TJaxi t ravel tn. : 1. P133 11 11)5.1 111 -,)!)1) 

(' r cost 51s110 175 ,1.5 :1..5 1 ,,! 
('r trivel lime 23) 177 1ill 3 Ill 3611 151 

1 
'Tricl.ing cost, pteillcrir V - 113 - ld - 113 -511& -5.1 -51I1 

ltl l iosl 1. 71 I ,-27;3 87 1 1.325 I, 1,(ill 1,11I1 

srirUtwl:: Und erlyin, l tiore fromiiiw%rki!ir papers of the ('orplo ci(il Veleiolil ii lie (lriiya i llllonstrile
iuh lrojeels in ( io u GirYnirna, V re.ieil, 11)(11-61. 

a. 1l lite pr locI if (1) mriririrr ursts for 11) one-ii y trips ler yerir () one-loefrtietih or lhe i i irer if 
iri,-u lrips t t. th ilmct of coili itiiers iish lire intle, aind (l) 7.1110 (lhe crpiitali .ut ioi1) lpeire, r(3) 
ficr r). Va li of trai l, hor erellictli only I.,e \ihle if c irmmur ii li ne. The v lie if lhe drivers' istihe 

inclided ir the ceir iercosts. 

I. nrie jrercrilr r io iirfiiteri %rurnligiil Ihe dt4-eirtLi/il l orkiilre rirusu l tlit their himre is relr.file l 
Ire k. Si i e it f hri'.(-r iirriler iriork inlthe lelilral ilrminl sq districl, 701lu rceilt is lire i ile ll prruei iaim lpos
,il h, ;er-efl lige. 

i. llI I on 60l rllelA,- v Irips Iipr o liurituvr lI r yvc r, ind 1-l00Ilt i-w v vehile rills per year. The lverige 

lfle- il ti vriii fir lihe ilms ;tit] l;i i Iriu in the p llirlls r\illh live anil se'etileln % tr-kplir es were reluiced tlo 

iilrrr frr biil clltd rls fil, .r vrllilitre. irnlhil of eilillcl Inik-irirrl4, ulver ir Ill( li he ri lt.4.r 
d. ligl r ierlenllilg s r ihe tlrlck trips Ib le itI eni in the sirue iajor rlrr.lra e.in ill palhtrnlII thill i 

letter A. 
e. alised 9 0 olle-r iaytrips per c utriiirler pl r (e.g.. 50 lire -ri ll tersirike a setl-lfril l tripOll 'tiyear or'it ir ru ndii 

rat lllii) I111 I,0 ille-wii veic e Iris per 'year.The vli ge lie-wriy disla ces frr thile taxi trilps in the pal 

leltel will five riri] seveirl,-fn %ioklihtei wtre redceiICeI ir)a lr fl binitOir r Iisasirtger vlhllirlel., lrnsei if 

eliliy Irik-rriil . flver .sll fllthe rliirs. 

I. lise l il 1. 11 lr-Ir if' (rilps ler clll utlelrtper ea inr per cit lper year. 
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is assumed that all the commuters take the 1)rs and that their travel 
time has no value to the economy, does the pattern with five work
places have a higher total transportation cost than the pattern with just 
one workplace (for two of the three commuting patterns). Even in this 
extreme ease, the pattern with seventeen workplaces has a lower total 
cost than the Pattern with just one, if a large percentage of the truck 
trips have their origin and destination in the same workplace. If all the 
commuters take the bus, but have a value of Bs I per hour for their 
travel time, then the patterns with five and seventeen workplaces have 
a considerably lower total cost than the pattern with one workplace, 
even if the l)attern of truck trips is relatively scattered. Or if 50 percent 
of the commuters take the bus and have their travel time valued at 
zero and the other 50 peIicclit take group taxis and have their travel 
time valued at only Bs I per hour, the patterns with five and seventeen 
workplaces have a lower total cost than the pattern with one work
place, except for the pattern with seventeen major workplaces if the 
commuters have little tendency to live near their workplace. 

With a combination of, modes, trip frequencies, and values of travel 
time which probably approximates the situation in many Venezuelan 
cities today (50 percent of the workers take a ]us, with their travel 
time valued at zero; .10 percent take a group taxi, with their travel time 
valued at Bs 2 per hour; and 10 percent use a private car, with their 
travel time valued at Bs 4 per hour), the capitalized transportation 
costs would average at least Bs 300 less per family with five or seven
teen major workplaces than with just one. 

On the basis of the estimates shown in Table 2. 11, it appears that if 
the travel time of a substantial percentage of the commuters is worth 
Bs 1 or inore per hour, or if a, large percentage of the commuters will 
live close to where they work, then a pattern with several decentralized 
workplaces appears quite likely to have lower total costs for commut
ing and intracity truck transportation. 

UTILITY cos'rs. The savings are not so large, however, that possible in
creases in the costs of the utility systems can be ignored. The cost of 
water mains for a small city about 6 square miles in area was estimated 
to be roughly 20 to 30 percent smaller with one central workplace than 
with sixteen decentralized workplaces. The water mains cost more for 
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the decentralized pattern largely because tie stand-by capacity needed 
for fire flow is much larger for the workplaces thali for the residential 
areas. The extra cost of providing this stand-by capacity to separated 
workplaces was greater, in this case, than the reduction in the costs of 
the major mains serving only the residential area. For a larger city, the 
cost of water mains with a decentralized pattern of major workplaces 
probably would be only 10 to 20 percent larger than the cost with one 
central workplace. ' Estimates of the costs of sanitarv sewer lines stig
gested that they would be about the same with four decentralized 
workplaces as with one central workplace, in schematic square layouts 
of 6 square miles and of 36 square miles. 

It is likely that a decentralized pattern\would have somewhat higher 
costs for electric power distribution, telephone communication, and 
piped gas supply (if any), because the deIsity of demand for these 
services would be much higher ii the workplaces than ill the residen
tial areas. But these extra costs p)rob)bly would 1)e small in commparison 
with the extra cost for water distribution. It is possible that tile costs ofstorin drainage facilities would be considerably higher with a decen

tralized pattern than with just o1 e major employment area, blnt the es
timates of the costs of sanitary sewers suggest that the differemce 
wotuld be (luite small for a tiiformly sloping topography. \Vith irregu
lar topography and natural drainage channels, a decentralized pattcn 
might.well have lower costs for storm drainage facilities. 

Considering all the utilities together, it seems likely tlhat the savings 
on utility costs would not be more than Bs 200 per family with a single 
major workplace instead of several decentralized workpla- es, in a city 
about 36 square miles in area with eight or more families pcr gross 
acre in the residential sections and about three times as manv workers 
per gross acre in the major workplaces. Bs 200 per family is less than 
all six estimates of the net savings in comnmutimng and freight transpor

tation costs from having a decentralized pattern of workplaces in such 
a city, based on the distribution of modes and values of travel time 
that seem reasonable for Venezuela. (See estimates for "Bus, Taxi, and 

The capacity needed for fire flow distribution would be a smaller percentage,
of the capacity needed for regular distributio; fire flow needs have )een found to 
increase less than in proportion to the size of a city's population or the density
of its central businiess district. 
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Car," lottoin row, lable 2.11.) Therefore, even ifa cit Vas large as this 
were built up all at once, it prolbaly woul reduce the total cost of 
transportation aill(1 itilitics to have several deceitralizcd major work
places rather than just one, based on the cost structure of Venezuela's 
economy in recent years. 

This conclusion aboIt decentralization of workplaces applies-and 
applies with much greater certaint)' -to the imore realistic cases in which 
an increase of a million or more people in one city will take several 
decades.:"1'In such cases, a policy of decentralizing some of tie major 
workplaces ly building a new decentralized workplace every few 
years, at the edge of the already built-up area, is likely to have a con
siderably lower total cost than a policy of adding most new workplaces 
around the central area. For a centralized pattern, the nost efficient se
quence of land uses will begin with a fairly wide ring of vacant lInd 
between the initially built-up central workplace and the surrounding 
residential area, and may require the eventual destruictioi of some 
housing and neighborhood service buildings while they are still in good 
condition. A decentralized pattern, in contrast, can begin with the 
housing built closer to the first major workplace-shortening the 
lengths of the comimuting trips and reducing the annual cost of trans
portation, at least for the first few years With the high interest rate 
that is relevant in Venezuela, these reductions in the costs for the first 
few years give a relatively large reduction in the present value of all 
the future costs. In addition to having lower transportation costs in the 
early years, a more decentralized pattern is also likely to have less 
eventual demolition of usable buildings, because the original work
piaces \will not expand so rapidly, if at all, as in a centralized pattern. 
The existence of old low-cost housing near the original workplace may 
induce some workers to miake relatively long commuting trips to the 
newer workplaces in order to live in this housing. By doing so, how
ever, the) probably will be reducing their total cost of housing and 
transportation compared to buying newer housing closer to the new, 

"Caracas has had the largest increases in population among Venezuela's cities, 

growing from 359,000 in 19.11 to 691,000 in 1950 and to 1,359,000 in 1961 
(Repiblica de Venezuela, Ministcrio de loinento, 1)ireccion Geueral de Estadistica 
y Censos Nacionales, Anuario E:tadistico de Venezuela, 1953 [1956], rable 21, 
p. 24, and 1957-1963, Vol. I [1964], Table 140, pp. 150-51 ). 
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decentralized workplaces. Even if thcy do not reduce their own total 
cost, their use of the old housing will almost certainly reduce the total 
cost of housing and transportation for the whole economya3 

Stiilimu1ry 

Urban populations are growing so rapidly in the underdeveloped 
countries that a substantial percentage of urban families live in tiny 
makeshift dwellings and lack sanitary water supply and sewage dis
posal systems. In addition, many people must cndure fatiguing journeys 
to work. Improvement of these conditions might increase the pro
ductivity of these workers as well as directly improve the quality of life 
for the whole mlan population. To illustrate methods of determining 
efficient layouts which wouhld provide housing, transportation, and util
itics commensurate with family income levels, costs were estimated for 
several types of residential developmcnt and for several patterns of res
idential areas and major workplaces in the context of a large city, 
based primarily on the cost structure of Venezuela in the early 1960's. 

The estimates :;iiowed( that the total cost of housing, transportation, 
and utility lines in neighborhoods for several hundred low-income fan
ilies would be considerably higher with the use of four-story, walk-up 
apartment bildings with little or no interior finishing than with the 
use of low-quality, one-story houses on small lots. Comparing the costs 
of different types of ni('ighborhoods of one-story housing, the costs for a 
given size of lot can be rduced considerably1by using privies or pail
and-truck sewage collection instead of indoor bathrooms. If a relacively 
large lot is needed for the safe us of a privy, as is frequently the case, 

"lhe goal of ld use planning, of course, should be to maximize benefits net 
of costs rather than to miini ze costs. A policy of decentralizing the major work
places nay prevoIlt some lb.nefitsof "agglomneration" from being realized. But inalarge, rapidly growing city most of these benefi ts probably could be obtained if 
most of the administrative actii ties; were hocAtod in a central hi.,iness district, 
while manufacturing plants, warehoses, and freight transportation terminals were 
locLtetd inone or more artas away from the ccitral business district. Specialized
services and supplies codo be providid to these outlying workplaces from tie 
central lsiness district on less than an hour's notice, and telecommunications 
wNolid alliw cheap transmission of messages between different workplaces. 
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the cost per dwelling unit for a standard set of neighborhood improve

ments" is likely to be smaller for a small lot with a sewer connection 

than for a large lot with a privy. 
In the context of a large city, the costs compared should include the 

costs of transportation and mmtility lines outside the individual neighbor
hoods, since th ese costs call lIe smaller for a given numl)er of families if 

their housing occupies a stfall, r land area (gross of streets and open 

areas). Estimates of these costs for several layouts of residential areas 

for 3:36,000 families surrounding a large central workplace suggested 

that total costs would be less if the families in the lower half of the 
income distribution lived in neighborhoods with sixteen one-story 

houses per acre than if they lived in neighborhoods of four-story apart
ment buildiig; with forty-cight dwelling units per acre. The use of 

some apartment buildings would give a lower total cost if the comnuit

ers' travel time were valued at a high percentage of the market wage 
rates or if future costs were discouinted at an interest rate much below 

12 percent, b1t suceh valuations and discount rates probably are imap

propriate in Venezuela and other countries with high rates of unem
ployment and relatively little capital. Their use would also give a lower 
total cost if high prices had to be paid for tile unimproved residential 
land or if' large tracts of land near the central workplace were too 

swampy, rocky, or steep for low-cost construction, requiring longer 
trips to reach given quantities of buildable land. 

Differences between the costs of transportation and utilities for sev

eral patterns of major workplaces, in a city about 36 square miles in 

area and with about I million people, suggest that the total cost wvould 
be a little lower with four or sixteen decentralized major workplaces 

and a central business district than \vith one large central workplace, 
even if the patterns were built all at once. In the more likely case 
where this much, growth in one city takes scveral decades, developing a 

new major workplace every few years at the edge of the then existing 

residential area prolably would cost much less than having a single ex
panding major workplace at the center of the city. The likely efficiency 
of decentralizing the workplaces over time also reduces the number of 
cases in which the use of the four-story apartment buildings would 

allow lower total costs. The savings on transportation andc utility costs 

Trhis includes streets and electric lines as well as water supply and sewage 
disposal. 
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from using such buildings, estimated for a pattern with one large cen
tral workplace, probably are higher than they would be for a pattern 
vith several decentralized workplaces. 

Politicians and planners iii the developing countries and national 
and international aid agencies tend to be preocculied with economic 
growth. Their attention is focused on increasing agricultural and mil
eral production and exports and on expanding indiistrial output. Scant 
attention is paid to developing the cities cificiently. When confronted 
with the need for urlbail facilities, pliluers gelnrallyvy conceive of plans 
a(ld projects in terms of "schools' or "hospitals" or "low-icoune hous
ing,' without considering their implications for transport and utility 
costs. If whatever gales achieved iln economic growth arc' not to be 
wiped out not onl' by populltion growth per se but also by the costs 
of providing :Jheltcr ad ilitilii'S for tile vast increases in city popula
tioiis, development planners arc going to have to plan for and make 
choices with regard to urbal developmnent il orde'r to hold down the 
total costs of, building and servicing cities-costs which, ili any case, are 
going to absorb an increasing proportion of the budget of' virtnallh all 
countries. 
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IIransport and Food 

WILF ItE) O\VEN 

ETTIN; I.NOV(;i'1 03. A' is 11t 11o\' the, highest prioIrity 

problem faicitg iiost )f tlhe world's pjo()le toda \, iut one that hir(ateis 
to worsen rapidl\y it) th( ,'ears iinmetdiatelV ahead. According to the 
Food and lgri'ulture ()rganisation ( FA()), 1ood requirements of the 
d((,lo[)llg hliat 1s will Juirta(s bv atstagg(crinig 112 percenit I' 1985. 
Trainsp)oirt policy iiakers i v'i it vital role to play il the war agailist 
]lll , ber ] ill m iI'((SiI'rc2, trallIsport faciliti(ep \it li i andis(rIic(s 

and in (oitril)iitiig to wis(- in'estmeint dlccisiois iii related areas that 
Cail ]hie) assin, tlie slppl\ of additional I()id aiid its distribuition to 

cOiisiiio(TS. 

Ile most important factor colitril)iting to highc,r f1ood lieds is pop
illation growth, wliclh is being inteinsified by inhdustrialization and ur
)anizaLtio. Not onlv is th( total demalnd for food iicre_,asiig, but more 

food has ti) lie ui'cid greatter distaliccs to feed increasing lillnbers 
of nonagficiltiall families. Transport is becomiug a priniary factor in 
food l)rod(ction p)rOCdc(sd s well, for with the gradual disappearance 
of mulised land ill mllost parts of the world th(' principal meants of in
creasing productlivitv is to apply fertilizer, seed, insecticides, and mile
clllieal equliplieilt to existing cultivated aials. This neallis moving 

thessu friim the sector.-tpplies urblan-indlustrial 
If agriculture is to respond to the growing (leimad, therefore, it will 

be necessary t) accommodate increased traffic flows ili both directions: 
inputs moving from nrhliareas to the farm, and output moving from 
the farim to the city. The task involves v'ery' large additions to rural 

86 
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road networks, extensive investment ill trucks, tit (,exlansionolt storage 
and processing facili.ls, amd new ilstitutionl arrillgclciults for man
aging and financing the total system. 

The Elfhects (d Traljlsp t (,nf AgriculturC 

lTt rciatioit i)(t\\('elil (()(d tral l)l)i'rtatioll ll d the abilit to grow
 

and market o1101 t0(o d l el) d(lmlillstraltcd ill Ily' parts of tic(
1 
world. Ill Tlailald. til(Vl)icldship flighwilv trilisforilud i)ilrtilly 
u s e d j i l l(, hilld a1o li its h111 (1-d - l i h ,l rou t( i to h i lg h l N, lpr o l t i,, c 

adl( prosfperoyls Tr'vei \%ts redccd flrollI flIirs oinfailals. til .(vell

the' olhd roald to) tive'( on1 tht(, If,\. The( lpro)(huti() l of soll.u c'am',
 

\v'!etaib(.S, i illallas, dalti othc Ilnlits Illo(1 tlall trile(I ill till'eC 'liL's. 

Sur)hils conk l ,s cx.llrtei toJd])ll.' 
Ill IB(lliii, (he' highx,,;t If-oi)l (Co)hlb);ilin )lh)t toS ll {t ( :'uz n-d'cl ed'' 

travei tillicilltl( rilil" Season Il-)111 S(V('ll wecks to hill( o(lrs aild 
.pir() idh'( it lilk betwlv,'' i c c'o(liliti-'"s [(o (] stip]plit's itld( its p pIc¢(lh

ntil then teit:plicc ol" ]l(lll'-rowlI ri( \aits 50 )cercllt ]igir thtan 
iml)orltcd rice i)ccalls( of tilliligi cost of t illls]o)rt. Th hlighhway
];lr~g('l,' climilxltu.d co(stlv impo)(rts. 

I, Co(sta lHic' l, he(f()re th{] 1 tvl(i-Alll(i (.',all I Iil v ;ly \\,it c'(mstr-li lclte, 
cdri\'im} bv(c'f, cattlhe oil tIt( hoof) Iro) I /l gl hld~s toI Sill] .lo()- oftenl re-

Siltei ill t .0 ilrcelt l1ss of \\,ighi t, mi(1 imoll)rts ,er(, Il lsSill' to 
Sli)1)iy l(l llecls. all all-watil(lr hirigllit v,it \\as possiih to dh.ci \Vith 

li'Ir trllk-til(lr ulnits f cattil over niglit,, 1.(ld(Costa Hica hcanli 
.S(j']fSjlp jl-tiilp in ,t. 

WVl(_r(, trasotll';))' ha~s })ell added('( to tIl(' othl'ir h ed,'(clills of' ;i slict-

cc(SSf 111prl'O llll flr flood lll aglriutlhtill Iheresullts ifit\.( )('11 r(, r(i
{11g. (COIVe(A \, 11"(v V ()re, ('.\ ()f hic(k, {](l( Ill- ny Ic(s how of' traIns.

piort has I'"lstr(tell ti ll to(ffl'tl ll(l( 11r11 food. Ill Illtll\' al'iaLs, 
agricllitltlr, is xti(rlli(v liIitedl by, loor qalitiitY dtll 1i 14 (ig st Il rurll 

X ( ( , s s ( , im pa:s s a l '( o f,o b lilty . .. r()m i~s 1)vc o l e( fo r tw o) to) t i r c e'(' lil t s 

WXi,,it K,kai, ,:, /Vc,'momic IFff,"Os (,f"teI/. F li41 1Il )Ir'! Bangmko)k; 
SE A.T() (Cl'duhatc' Sthoo)]lof Flj~inlriflg, ]196:3). 

, ('.S. DI m])tililclit oft (CI11ll11lC 't, \\M W]{ 'Il('. 111l ~lli(t(;ti/ Im% '(\it , A10101r 
"[ra(.spoi(t in .\iddhi' knicric'a, Ihlchtin .1, N.'x{55-13}. 
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the year, costs are high, marketing possibilities are uncertain, and in

centives to produce are low. It has not been possible to change tradi

tional patterns of production or to alter traditional methods of cultiva

tion except where tranisport is adequate. Thus, transport serves as a 

means of moving ideas and information as well as goods. 
Poor transport has the added effect of preventing farmers from spe

cializing ill th crops that ofter thie best return. Wllere transport is 

inadequate, each grower attempts to keep his family and livestock 

supplied with all their needs, and he retains more food than he may 

actually need. Ie knows that if he runs short it will he difficult to tap 

other sources, andi more expensive because of high transport costs. 

Inaccessil)ilitv means that plant protectionl and fertilizing operations 

are subject to in frequent deliveries and unreliable schedules. Agricul

tural extension workers find it too time consuming to visit farmers off a 

hard-surfaced route. The fact that fruits and vegetables constitute only 

3 percent of world protein consumption is attributable in part to pool 

transport, for these and other foods that could readily increase the sup

ply of proteins, vitamins, and minerals all require good transportation. 

It would be a mistake to overemphasize transportation, however, for 

a package of many ingredients is necessary to increase agricultural out

put, including irrigation, seed and other supplies, technical assistance, 

credit, marketing and storage, processing facilities, and adequate 

prices. The decision maker has to weigh all of the significant factors 

and combinations of factors capable of increasing outlut. A systems 

approach to agricultural development is essential if the problem of 

feeding the world's people is to be successfully resolved. 

Inults Needed fOr H1igher Yields 

The package approach has been made necessary by the need for 

marketable surpluses and the necessity of producing them on land 

already in use. It is no longer possible to produce more food simply 
by extending tile area under cultivation. Major increases in otutptt 

can be accomplished only from higher yields per acre. India, China, 

and Pakistan, which account for 60 percent of the total population of 

the underdeveloped world, are now almost entirely dependent on more 

intensive cultivation of land already being farmed. 
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Achieving "a yield-per-acre takeoff"' presupposes improved trails
port.:, One of the most important, transport tasks will be the movement 
of fertilizer. In the early 1950's. '.orid consi imptioll of fertilizers totaled 
17 million metric tons. Less than ;Idecade later, the total had riseit to 
29 million metric Itons. The largest increases were ill Latin Ameriea, 
where eonmlsmption rose 16:3 percent, and ill the Iar Fast, where the 
increase was 11,5 percent. While mianv faetors c ontribte to higher 
agricultural yields, iuteludilig improved seed, insect alnd disease Coll
trol, irrigation, drainage, and mehaenization, "'the ist, of commercial 
fertilizer is probably the factor most iespoiisihhl." 

Experimoelits (esigned to isolatte Ite i)roductivity effects of fertilizer 
have been condhoutecl in a number of, c'ountries, and the results, sutmnma
rized ill Table :3.1, show the verY substantial iltereases ill yiel(d that can 

T.lABL 3.1. ELI/ct of Fertiliz(,r on ) 'ls of SClected (Crops 

DI -a,';i n fi I't-l'v'entin i,'a 
('tomitry C rop exwi,,lyh'h per 

(yvalt) fertlilized hn-lane" 

India Tea 
 Ill 9.\\Vv~,.rn(,,mll
G 1111YIIIy III I Wl
 
India 'I' ocaiiuii
11  I 117 
'l'an 'ika Peas I 
 i 17I'llihed W\heatStahte, 
 1 .217
 
]'lle,'toiit Su aCllell 
 :.its','
 

\ rildl-,r Th,-tlit :N, I F",,.I, mi,I o rg'aii;*ti,,i.masia ,io.da,4 .~ hulr, I t.;¢w: ,l{ F'.kO 

1961 .11. l
 

i lit. I ,l- t .l%,r h, 'il i ai ji, f r iii,! r il. il nwvn.. 'll "Ii 'd, i l 

be o)taine(d. lnt lot the most part the use of plant nutrients ]hats just 
begun, and per-acre yields ill developing tilittries have as yet in
creased ver\' little. From the late l9:30's to 1960, the inerease for Asia 
mi1d Latin America waits oll ' 10 per(.ei, compared to 1W0 Iwrceit for 
North America. It India the low level of' agricultural productivity re
fleets the fact that fertilizer consumption is onie-luiidndtlh tOw level 
aehieved in Japaln. The, fact that the 1970 food grain tarl't1is125 mil

, Les'ter H.IBrown. "lhpillation G;rwth, Food Nurdts and P'roduction Probl h'nlsI" 
World I'o(li d Food .Si lu I),8) riuu Souit,t, ofii., (..\uin Agrn omyi', 
I,iu "Iv I1.1965), 1. 


FooudiU.N.and .\u icultur ()riaukutiilu , '7f.,Stale of Food and ,'riculturtc,
 
19i63 ( iet F IO, I :):, p. 1:37. 
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lion tons, a 65 perecllt increase over 1965, indicates the extent to which 

fertilizer applicatiolls must 1)e dept'ndd oil if the illlIlt(diateI' future. 
Present plans (-"ll for xpalldiig tlt Ist' of litrogell fe'tilizer fiv'efold 

lv the trlv l97('s, fimit tm)-thirds o t million tllws to 21 millioll tons 

per year.
 

Ttil ral yvik(1 Ii- Iide's tillS illus'tationl of lit' irids. Betweell 

1'9-15 m , ' l' illltt'Xti t tolillg (' of ertilttt9(1 tt, tl o l t' l'll'S, 

iztulur ost o itlisd Iy cstih, auxriinll- produc'ing sugar 
;111(1 wit, ht \\ ith itlic'n'tsi,i amionlts (roil Ito otthcr IIsrs. The 

r',ingr drillaid lot. l(odl hs inade it :111civisilwv" difficult to inceasc 

Im-li IId Itic tlhm\ 

izCr~s (CMI llw "upplllt t].sc, allci(,u Soil .fitilitclia'ic 111t11ds, hlit ill 
Iert ili tv Ihv hct ti t I)oittifI cI or two'it v )vatrs. I"crtil

A.fric'a. as c(, \I rc,rthc' ccoonlic' kir1 is oftcn "the.highl c.ost of, car

rvino, fertiliz(.r from po(rt to li.m. 

Thc (,tv itvs(,.toI ,rtili/cr r'lin's, lot only that supplies he 

,movedl bu.t thlt l (,\. r(cac'h tl(. culti'ittor ilt the' right time. This me1anls 

roads, vchichlc. 'and it ll(t\\ork of clist'ib~li()(tiol lteris ill rntrill il'-cas, 

vwithil casY reach o1f t1he trilr. Tlhc lack of Slich t'acilitics preelludes 

till. gencri ll ( of h-1tili/'ers. 'its well as tll., ado)ption of' otlher tcedmlo

lo, ica] ifillovitiozv,.". . It call he' stilt(( \\ ithz ('(llfidtn('e thilt reduction 

of dlistributio)n (,()s is ll)w thc, (sselltidl co(ndlition for hriliging 1111Ny 

tcchlmi(ill illi)viltiolls ut[,ccti\(Ah into litv. ''' 

Nlp"other illptit'. ],chd( I'm iliulniwc(' ic.ultilre will add to the 

trans port hml l. r,v ifichude' sc,,l ',ply)s, i Inu(challizc( c(Illi p 

inlt. In India till, ilr ' t hch( tivathed withl plant prot'c'tion materials is 

cXlethd to qtuildruph' ill the' iwxt five' wcirs', rcq'(uiring it 160 percent 

illcrvctse ill tlh' aviilithilit , oI' pus tic'idc, wee,(dic'id(s, iand rodent Control 

inaft'ri~ts. Thc, lisc o)f !mi 1 11(1p)(w(ur slpraye'rs and1 dusters w,,ill iadd fur

the~r to the. diktrihotioll of ai¢ricllltll'il inpu.ts. The Small gatsolilne 

clfrin .e; ls(,dl t(r pi'lalit lpr)lvetio , 'tl. irrigation wov(rks, and other 

p'urpose~s will illldcI('\.v I)(m\er-olperatc.d illtc'hiIltes and( manually 

olpcrtl,.d (Illipillcit. 

'WVilli.alo (). Ilil.., "F"ood alld .\ riu'ldtural FL'011. 1('i 0.1 Trilpial'; riia," 
F.ood R' wal(al I,, ti t,' ,stllic,, V,,I. 11, \N,. I (.Stlilfoi( Uiji\ve sit\,. Ielruary 

196 1l), 1). I10. 
W:\illiamn l). ". "llillullt, "l( fiical ilo\%whdov, anod Econo)mic Devel

olilc')it ill "'hopli(', .'\tic',i," Food I 'cwar'h hl ihtitc( 5tu icys,\V()I.V, No. :2 
.

(Stim fl)rdl U'i,.kcrit.\, 196(5),. I '_ 
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The Potentials (d Packaegc Pr()mrams 

The possibilit , N. of' achleving Illore productivc agriclilture by collcell
tratilig tl)(- various 1wedcd ;wriculturid illplits if] (vi-taill arvas Ilas beell 
(N-111ollstrilted ill 111(hil. Tllc soallcd piwkiwc pro,,ram for intcnsive 

prod lictioll ;Iil', llc1p to tll(- lill-lilt'l ill fitrin plall
l1ill(r, ,o il pw im l.;ltioll. lll;(11;w clll(-llt, illid tll(- i1pplicatioll oI' 
1(,I.tili/(,Js, pr,,ticidcs, told", "praYcl..' , dmtcrs, and other 
fill-Ill l11il(-Ililw l-\. T h'. p l.o ,rlllji illy ) ;j of 
;lcti\ilic lo ploducti0tv, illchtdill(f 11-itilling, 
coop -rati\(-s' illid lJot ill of Ili(. oil \()Iillll(-s 
of hiput,,, p1w, 11w mm-kcthw ()I hiciviisr(l owpilt, t1w P11)"lilill did llot 
ill(Alldc locil."lln.", dc.,,i ,,lwd to improvc 11-allspol-tatioll. As coldd bc ('X

tll(- ildell"kc cflorl, 11;1\(' a succuss 
;If.(. tll()S(, 111A ill-c illore 

.\If (Ailillpic k thr piwka,,(, pro-ram ill Imdhimia District of tliv Pull
illlclj ivc ('111tkittioll ll;ls ]cd Io illill-kc(l illcreaswi ill wheat 

production p(.r acre I)\- j-ojj(l ljil Illil(j(. jlj( pl-o(ri-ijill
 
Opcrilblu. AH(-l-
 thl-tv Ycars of the fi\'(-- , N (lill, (Alwrillwilf, tllc vicld pcr

hild im-l-ca."cd 10 pri-cclit, tll(' alvit 1110cl. (.1111i\ittioll hild "rowl),

Mid total ()Iltl)llt hild 6 p'l-cellt. Ill Ycars thc
 
tion of dwillical
 

AS it l,(,SlllI of cflort.,;, fal-111cr,%; ill 1,11dilialla District werc (rcttillur 
im additioijid ivttini (4 126 rupecs p(.r iture compan'd to extra costs of, 
51 nipecs. .\ill] ill ()rks;t, ri(.( liil\(. 2,57-1 pounds pcr 
acre ill the piwkiw(. districts (,of 11pal-rd to 1,760 pollilds ch-wherc. The 
a(ldc(l niturn \\.it's 110 rupecs per acn,, comparcd to added costs of' 60 
rup"-s.

; I'lldhialla DiNtlict 11a,, 800,000 111(11.2 Illillioll It k about 10 
mill-S h\ 20 [Ilih.s. Ill c'uh ()f (11c tull blo(k (11thl. distriut, thl.n. alc SO 
1,000 to 2,000 hills. :,)()0 (Irpots; to]- thr ;11(.(d Icitilizur, alld 1,000 I-111-al 
'(wictir'. 

, Illtullsk'. 1111111-A Pro,"fall), "Stol \ W111"It,i )istl.i(.t ( l Crom )(Illut and
Nhizr ill 1.1](Illialla" (pl.)((, wd: I'lldhialla, 196,1). 

, I.,(Ild I'milldatioll, -111dia's Illtrll ivv Di,,hict Pro rani.- India Pro,ram Ixtter 1:3-1 N(-%%DcIhi,.jtdk 10, 196,1). 
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The Importanc (i Market Rioads 

The hackward state of' agriculture in two-thirds of the world is ob

vioutslv the ,e+,sult of it wide varict v of' (lefic'iesneS, including inaidequate 

water Sulp)lics, the abseluie of other ill)uits tr comnmercial agriculture, 

the lack ,f ortliit-i/ tUmk(ct, tihe th'arth oI, finiauncial r(soire'ocs, and 

the iohi iulilai(c of I t,iditil>oal ,'i\,'l)oillts thut p)cr)(tuiat( stagiiationi. 

But oftell an uudervili iietor is titi alwste of ties with tlhei outside 

world throuiuhi (illlilltiitilt oS ioi ttr'(h (hatiiiis.A tl ((\1rilie case' oif 

hov lack (f trantspo't inhiibits iiiveh)])iltt is th,, State of V.ttai lli(hadsh, 

oic If tle p)oorest irtc:s of tilii vet ,tri(iultlrallv (iii of the rich(st. 

This .tat( o 0 million lct'u , it, th (a ,ig'ti'pltin suffelrs from e'x

tivlieilv hw h,)ysi(ci i,(ld titl'ici l rItIiluls erlacre d'Spit' rili soil. 

Th natural ('ou)es. ,(coli :hevooh)litlie this ;it'iiof 1!llic lit ill wVould ib the 

devio)plin(tt of iriliil-ituliltiah, tIit sullliid tools, ,rtiliz'vr illipIh

inetits, ail emlistllier os for the fiarmi popuilitiiui il rtunliii. the 

food and agrieultuil raw tiiitt'rials te(iedd I) th rilpidv growiigilr
!)iiisetort.Ti is rild hil ot (h(oi)lped, id1(1a visit to ti is lrta over 

loll" ltliiic;i'es ofi lile uiiost ,vrctiithcd roads (cialiiot fiil to itatvt' tdistiit 

iml)rssi(ol5 that tl,,, ti'ic ,itid cost of (h-veh)ing aey mnarketihig rela

tions i)t(tbet.ui th t\oi setors woiul Ic p ri)hil)itiv'e uinder existinr 

transo)irt colt(litii)li.s. Actutli', :36 i)eruclit of all tic villages in this areat 
have liiroad litall. 

ht in1au1v alrleas of ti1(n luijal), 'illao-,acecss roads hav(, a cli¢ coll

tent that hlieeouuis so .sliplery (hi1lilig txvio to thr(u(months of the nton

sooli that tlt,\' ,i(it be valked (il, let alone us' ti\ it aii aI-driawn 

carts or Ii('.h's. It has fot bc(,l p(ossibhe tiogrow vegetables and other 

perishahes loti umarkit cxcept wih'ire, truisport ik sufficiently fast and 

'elial)he ti) eiale produlcel's to move their produtuc to town diaily. 

()I a poor roi)d tiw trip to market, if it is p)ssi)le at all, may lie too 

hard o the bulocks. lii" i)rimitil'y task is to) do the plowing and culti

vatimlg. so Jiltl fjuirmoers a(. reiuetaot to use them ftor transport except 

under favo)abie conidtions. Milk pro(hl(rs living oil a poor road also 

find it difficult to ,mrket their milk because the milk collector, who 

travels by bicycle, is able to carry at least twice as much milk on a 
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good road, and thlcreftore avoids collecting frol farms with poor acccss. 
The return realized by w\heat farmer.s is also limit'd by the cost of 

transport (,' cr bad roads to Ihe mlain highlw av. Av'age chlrges to hire 
bullock cart traiMisportatioa fen' to be fromfoud in ole location 10 to 
20 ceints p(er 82 potin(ls fair oiilv a few miles. This cits lhc flarier's mar. 
iitaind oftlln iliakes it 1l1profitabhle for him to atteimpt to market his 

Falrmers oil bad roalds have additional prolems. JIl), v fild it diffi
('ult to lci-suilde . ftlhial electric aiitho)rities to c'xteinil seisice to a'(l-as 
where Imlinatemai ce of, lines w'ill be, iilipdted Iy poor access. Plant pro
tcctioa Inii.,siiis 5 '('l as lirtiliziag are Ilo(le difficult dame to ilfr
(Illilit d(eli,,ries iid 1iia'eliable ivsclc(lles. A vcr' mall lperci tlge of 
high school ;Io(,( childih'a, ire athle to get to school. Literacy workers 
slalhia the village, that is poorl\' served hv road, and aricultim';al extei
sioin wor[(rs filnd it citlolr imlpossibhle or too ti ic s()iiuliig to visit 
farmel(res itlolh ro ads. \'illgs farlfrom ;Ii all-wather road coin
plaini (if heilig mlilihle to get help ill constructing a well. This, \'cnl 
where a variety of,lieip is avihalhle to the fanner, it will Stop short of 
his L1a'o limlh., s it is ealsilv a(vc>sille. Access to market is not simfply i 
matter of havilIg a road, however, but of distlce to be tralveled to the 
nearest naarktt and the conilition of, the roti(. l"F)r ('iallph, of' the vil
lages with no r(oad, -16 pc(,i(.,t an), 5 to 10 miles from ail im)ortant 
market, and 21 pe(ceianare moore tl])ma I0 miles awuav l',ei the 26 per
ce(.it of tltir l'rlade(,., villiag(.s locat(d oa a sarf(aced road are often re
mote from miarket, with fully I I percent lmore tlha 10 miles frol a ma-

TABLE 3.2. Aece.s'sihiliY O(f Villg."s to Road Salsh'm, Utiar Prade'sh 
(Portent of hidal \,illavs ) 

urfu,'d 1 i)n noOn I (On iisurfmed It 

ro. oa Ii 133)g.E"a.sthern t-2K 31 100 
(-'irn ! 33;35 l(}l) 

Cen raaNV'('sh' 36ttv)1,1 3 35) 3 t- 100(:3'- 100l 

Hill 1I V2 t7 100 

State1 as( a wVhoh' 28 37 36 100i 

-1lt Ii.: aisv riii.'li tla P dsh. ilbhr i'ra Iv, 'i'rlllsiior S irvey (PIreliminary iii'l.)rt (Kalpuilir,,f i r I'rn, s 
Ft-hrriiy3 a1167). 
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jor center where they can both sell their produce and bily needed sup

plies. Suh distalics are considerable for farmers who depend on 

bullock carts, caimels, r hcdloea'ding. But for the other 38 percent of 

the villages located oil 'iliiiipiov'cd dirt roads that are oftei no more 

than a track, tit t rip to miarket is much more difficlt. Some 15 percent 
are inore thatn I() miles from a market citer, aid 2:2 pereit are 5 to 10 

Filets distant. 

Effccts (d' l, prm,vcd Transiport 

What happels toagriculture when transport is improved along with 
the supply of other farm ill)lits is seen from the rural works program 

in East Pakisun. tutil recently, 8'0 percent of' all farms had no direct 
access to a road. lranlsport in this area is particilarly hamlpered by the 

comibiilatiol of loX-y ill , lnd. intricath river sN'stt'i. itd Ilonlsooll 
floodin., lagtrl-ht-maiko[ tinr~mltatlio has been acc'omplishcd p,'il

coulriuv ot. uirelialbh' dining 
drought and s;uillillr raills. 
cipally liN 1b I l ll(ctlod inadr the wilitel' 

Several \vars ago al ifi't \w'as beguit to r1,ciedY some of tll' coudi

tioiis that Inadoe agricultural y'ields itl Fast Pakistan among the lowest 

ill till ,'hll. Tle falIling populationi was idle during the l'oi' dry win

t,' ,noliths. I ilf the ilowilers were ill debt. Lllii r('payicint obliga

tions fo "ced them to market their crops as soon as they were harvested, 

and at pIices far below what th san- crops would command a few 

months later. Ilighil interest rates diseoratged thet'financing of fertihzer 

antd otlhei ilipi)ts. 

The situation was not the kind that olil would .xpec't a roadbuiilding 

program to core'. Yet tlwo' uirmal public works program ill East Pakistan, 

concentratiig on ralhlbuilditlg iii i'latio to the dtlvelolient of iugri

culture, has (tlllstrated how romds pltus other necessary ieasires 

call ill combinlatioli create the t'ivirl),lill'nt lleC(,ssar'' for sucessful 
agricult mre,.' ' 

The I(giniii og'f a wax, out was tl establishment of an Academy 
for Village IDevelopliel t, with the objective of training rral develop

P'"lkistaii Acadithv for ,. tiral )eve!opmnt, IForth Annuil 1'port, Junc 1,962
M\ayl 1961' (Collilfla. l"St l'Akistwi, 1,96:3 
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ment officials for work illagricultural extension, administration, and 
public works. One of the principal undertakiigs was to organize the 
villages into Jill]Iltipiirpose cooperative societies which could pool sav 

.11'ded
ings imc! provide loatis to acquire agricultural ilputs. A central 
coolvirative federation w.t, established to provide credit to the ilidivid

t cooperatives, to root e'iiipiniclt, and to provide for maintenance 
and repairs. Cooperative storage facilities anid markotillg madte it possi
bh t farimers better pric.s;, and the cost off to obtain t what they pur
chiased \\as reduIctd I iraugh coolerative Illvilg. 

'he lt[ step wasthe laitilltllimgy o!' : pilott ruial works program fi-
IiiRiici f"the l)partimn.1, of ;.griciultvi ,.SoI)me work was donec to iu
pro\: irrigatioii lid flowl coittri, bl! th. major progrihln was low-cost 
ro;ad conistructioll. Tho.udis oIf oli]l'sof 1 lds wer I;ilt or re'paired, 
aild bridges and (Illerts iltitrlictd. lTr(,Cwas i project every 10 
miles throiugholt tll.povince, iwol'iglfy loldlibers workers.g tat of 
l~ivsicl ;accmllisIllla ?lts flronI96! to 1961 iucluded the ilniprovelint 

-',0A()
Of COt',tictioli of miles of village'-to-nmirket roads aind more 
',al 70()0Miles Oi ihllidlt oatds. \Work was also dou ou 5(X) bridges 

SI\, it x\'as p) i-lt,to iiiakect crops by rick haw anl bullock carts 
,tlw thali iiealh 'ding. "I'ltresult wis ali80 pcrc'eit rednetion ill 

tiansport costs that increased the returii realizedI)'v the farner by 
iore th;t 21 c'(it for 82 pounds of paddy. Inaddition, the annouolnt of 

wa'tg s paid to those who worked oil the l)'ogriill treallv stimulated 

lpur ii ss il,the altrea am tlh(c,hprativ(,s eX)anhde very rapidly. In 
addition, the progrraim helped to uncover siginificant skills and leader
ship qualities amonl g rural residetnts.' 

TYIII as all 1111)11 t l Agii.ctultur 

Il soei ins tatces the con(1str1ictio I of a IruId road Inay induce an 
iliniedi.ite responlse in improved agricultural ttpult. Nvw settlers 
often !lov'e inand begin cultivating even before cnunstrietio1 is Com
plhted. These results call b expeet'ld \Own .1road is built through fer

'' Ihulhaid V. (;ilhwit,"T e \ rk lPrograilli illEast laki.ti,ta. Icl-lopment
 
lNig,- No. 2. ( Nittiow:d im"Aiv, pp.l,Vo~l. 111, lal \... 1 ti, , .1111) 196-i), 1.9-:30. 
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tile .odtv inhabited by enterprisilng farmers, and where there are 
urban or foreign uarkets sufficiinth accessible. lut there are many cx
amples of' roads that have Itei built iiicer less favorable conditions 
which have led to nio) appleciable increases ili agriculttural output. 
When ia highwavity is built throug] relatilvely poor land and difficilt to
logrilphy andl \lcic' thr, is al lbscitec of itirkets or of, inputs teces
san, to increalse proctio., these actors inclividutlly oi) in co iloifla

-
tioi) will limtit t. developnci it impatcts of better ac',s.. 
Attelmpts to imlrovc rural road trailsport arc oft(Ibased oi planls 

that reflect political and geographic factors ratlher thanl th(, iecls of 

agriculture. In the 'nitd States, tor. cxal)lc,, there arc ]to\.-00,000 
miles of rural oais that tic coitsider-ct to have io ecotloiflic justifica
tioll and that should lio) longe'r lbt i.public r(sj)olisibility., Tlhse roai1s 
were mot built as part off a loogir',nt to increase agricultural output, but 
rather ais a imotans of r'sponding to political 1)'(ssllr(s or of' laying out 
tracts of luId for spulttion. Ilow caill dev(lo)ing iatiois avoidt(t 
such a ofaircsoilel,,s ill carrviig out thet-c irprograms for increased 
food production'i 1 tit(\,wcrc to follow tit(cxauplc of' the more 
dleveloed coumitrics, in which :3 to .1miles of road have been built for 
cach squiare mile, of cultivatdI llnd, it(world highway network would 
have to be incre'iased fromll the existing I0million ihilcs tco 16 millio 
miles. Thet. ac(itioital 6-inillioin-ilc iitwvork \votild(] l'ast $30cost at 
l)illion. 

Te answer to th, quiestion lies ill planning roads isait integral part 
of1 onel essential ingredients of increasedinteinsiveiaogricimltcirc, its of th( 

pro uctioi and markecting. This Inans alclinmg road costs to other input 
costs and Comparing the total with the anticipatecd increase iii food and 
other agricultural outtput. 

To illustrate, a lO-inile str(t(.h of rcil that is surfacei to permit 
coi] inercial agricultuire may heccXpectecl to influence th( surrounding 
land to a depth of at least I mih from the roadway. A total of 10 
sqluare miles oileaich side of the road, or 20 square miles in all, will he 
opene ti) for intcisive cultivation, or attotal of 12,800 acres. These 

"StceC(rg \W. \Vil..l, t.irl)oi' R.IBelirgm nno, Lo)i V. Ilirsch, .Mirtit S. 
Kicizo, The ImpactI if lliuca,' Intocsitiu oiu Itclopmi t (BIrooking,; Itostitti
tio)n,19 i .
 

' U.S. l)eprtcot of Cuumiucz,, Hoirt)au of 7ublicThi Loal Rural'oads, 

Rola I'rolh'nI
(.Juiutov 1950). 
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acrtes can be assumd( to htv( all av(,.ie vit](i of lO00 ponilds of 
whtat per acre (,vt.t witht a btd roadiJ. ()f this )itputt. as muc h as 20 
percti i. or 200 poiitds pc'r m-rc. iltlhtb, sold. The ttial imirkit 
furplus os the (,(lit triI, 12,800 \\ldt amonlt to :2.5 million poulnlds.

"l'hC IVA; Wou')tldI bcv c'))olll loct,illy. 

.Ag()o(l rotd, bv iimtkig it possilile to ls, stlstilitial aiotiitts ot f(r

i0(lltlritr cc) til 
Dtli~t to, 2,00()( Il), )ld, l, . c . If it i.s il.+,sinl d that aill oif this adldi
ti )lliJ 1.(0(00pou)ndsl outpti ,rc, sold, tht(' 

tili..N., ,tl coul S c.ti litios 1hf.e61, Vto doule 

oft miltrkctale stiri'his is ill
c'reastt of1)),\' 10.3 m~illi()ll pountds,. Thlc e'xit cos)ts inii('t're, t h))t;1il th,(' 
illiiscdv. Nild dhrilt thc' firs;t vca r ai , listcd ill Talih 3A3. 

Ill this c,:.. illp . llowe(,v(,, tt(, 1111 (.ot o)1 tht, lw, road l i ldia. -1.1I 

itilliol rl )tetN, is ehargcd to the first y'aii of the' programl. If this itm 
k- Al lv trd( mrr'z it tlli-azl' ]it(. capll~l assuillsihlll. th,. ',lital cos.t, 

ii,.,,it 20 pcitvitt inittret it , withl 1 c ()ilyl\ htit 3:3,00() ril),ts, li ! 
t )til illplit costsI \,\olO lot. 3,9 r'tpce(s. Fithe'r way,re'dli'ld to)Lf illionl 
!hc(os¢ i. t'sh's thal i t,¢ il'r('isetd inlltm(' that wollld bc( re'alize'd 

fr il) the 'x-t a 12.S tioll po ls of Nd]tt. .\t a it trket priice of oil(
thlif-l tot it rllp)'t, p(l" pl>iliild, l(t ill \ il ' of t he' extra crop] woulld he' clo)se 
to .3: 111illi()tl 'iill ith is itliotitRcturnl ()li init-'stn (ii 1:2 pe(rcenIt. 

TAHL, . 'timat'd Cust of l)oibling pc'r Acre' icld of Wheat ill
Inldi(I
 

(ml'ostper c,,Stlld 
[ litl iit ii.-,t 

tl I -2,8(( a rts 

F:itimitei 10 I , 51 ,O()1) 
Siat .5(1 6 I), 0olm}
 
I rio.z i11 1IO I ,O(,O00
 

(,(I,t of c'arting,"l ;I I~{ 
Iiiiii iii r-ti'giNilt reiiigggciiiii t:ii<,ii riiii.ifr1it, i i lI ) ,i-i(taruiitt 

,tI i. l ,ihitgn igiiluiji fuI.rig g ii'ilgiirl i ( tisi ". irk-ii 1. '.glinkO,r. IO0 

.,IMfiv,=::In11pil -. k t frmi Kanlimr .\gricu'ltijral (College, V'ital- |)ra ih . 
l, wil %,lim of '[raui~lls'pw iiiil ,1100mll'livem. %%itl1(0 liv~ru~tit birin"-llia. ]{ , -k I', ,I ii r t :mf pe(r mlth, 

li-'lilll,
e.
 

T' riilplirl (--lt i, Ia ' Ii ,, umliwliii tif :1 Ioai-l. i<.r mai dlmilenh fiii" iliirke'tillg by hulh 'okilil, Truc~k 

ct'tl tll , lwl r 
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A.dditionaml Iwiwu('its would ac'ril, I(nl the' r-(Idictiol i transport 

costs for tile 200 )ounls oI millarketal)( slrpiuns per acre that previously 

mo\vedi ove)r th ioor 1 r-mi(d, ;,ndI is 11,.w frinsi)ortdt(1 over tlhe illPro\'%( 
road. Transport cost's I ,v bullock cart an-, ld(eed from 5 to 3 paises 
per llatllid-illih, whell it roald is sillrftld with stitl olr ilravel.' Ilhese 
silviulN woltld itinll tl iltlt3 ll00rulljcili 11 or dwlca sv,,le h\r 

,th 1 (-inilt,l o ailnsl lil lilt slal 1 i 2.5 t m ) ,(k i ll milio n 

vitsN lvrealizcd tIlloul itll te ol ithod of' loplt llat\ll ill 1 lloe ilt 

1\'(1"It I + I ltl-i viltc hli roNtcd
1 e ction ( 11 route to 
nmtlkcl. \di~liaul ,,a\ill',, liot ilc'hdt-td how ,,,ulhl 1t'smit fromu chicip%\ 

(1r t ltpININ tal liol tl ill tilts l l Ill il ilad tll(a l lilr to tiloll ,lt 1o 
iitc lisivc cu11ti%;itioll } n .tttHoc lo)ad N',;[, +i r\cipv . 

,
N ot<' thilt \\Ilicil ill Iwoi~c ',t tilt' requil',d toll'+ll'l cos'+t ~ outli ,v 

buil ',in tis.oal i,s o imt the total inputs relitdlv ilall of 

(illilid lor. 1tcllsiv ;wri) lt)urt . vrilt issllIllp l that tilt' road will ( 

paid fItr iltirck (filli Ow first V(",ll roild cost ] ' r is h's, thanl 
hilll fit(. c'.t ofI ,,cold ; 11(1 totill romlt coll"'tructil l nlaiimiltllice' 
'osts ;ilt' It",v, 

thil~ll I10 ]wrq ct{ o)I filt( ilitll~ i\'tc cult i\v tioll p~rograil. 

Ell]'' if ro.t(l cos, ,diuld hc dhollbcl to) incet dlifficult so>il and ll](HISO()ll 

(colditiOlls., ()flitliv", %\\olIdt;,fill hr(Illo(dt"t perT it(cl', c'spctciAll.y, \vh(c l aIlto

catc'd mur flit, oI (lhc filcilitv.lil' 
Tiltc, rctlllll oit-l.l muillion rUpc(-ts (It'xoted to ilittllnskilgri<+ulturc, 

b>'tscd oil il(hhcd illCuolli' (d L:)+ million rupecv , is+ about 5 pe rce+nt. It' 

road costs ir'llh-c oatcd ovr. till, ]ik'. of, till road, fth- return is iabout 12 

perccmli..\ddithol!.lt! t':-1:A;!s would be re'alize'd ill flilt social chang(es ill 

village ]if(- folh..xilu, collstrtiolth of' ;i all-weil'ther, road, ilwlhldil)L ill

pro+xvelicts+ ill r~du++atioll, 1(tttt.t sc.hool atteldillc't, and ixvailabilitv of, 

I \' c< ',idhrilwr rols illi \cbiclts ill thet salict catc(Iron, its se'cd i'nd 

Ihtlrtilizer, tlicl-rvJon, trillsiport l~au i s Il n de part of flit, iproce'ss of' 

a('ric.ulllr-t p~ro ritntilim , iltid is dir'ctl\" i(clated to tlhe 'xpcct' co(sts 

and blwn<fit's of colnnclrcia] iiricul till'. \iewin til h llcl oif a<ccss 

ill this w'a\Y lla~kt'"s it lp ,silbh , to loca.tte transport facilities w,,helre their 

payoff ill ilriculturnd o)utpumt w\ill be' greate'st. 

"A\inamid is+ c lial to 82 pounds,. O)mit'+ 77 1/100 of it ,'npc'. A. rupee is 

;th,,,d ilt S0,75, 
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Thc Shft t)Trtuck. 

Low-cost rural transport rcquires thtu substitution of motorized' c
hic'ls hor allimil trans)ort whlrt, volumes ald distiliica's are lilaor thai, 
miimial. li India tit(rol, of the Iullo('k cart has bc(,gmj tot'('lii, with 
thu, iittpro 'itcitt oi roatds .ad th' a\ ] of trucks. \%,rs ou(c't,tiltiit\ It 

oliltitot I to ('\ flrcight iplto 50 milhs by otllhck, huot t\-v 2,5utils is
 
't+';. N'r a- t thuliiitt. IIIad ldiioj t [till pom- tullock I is
 

('cotimoiatc Ii.stilicatiulla l ,ills o 


.tllt . iplil bI ks .' h 
;rs ita of tra llts t. l),l'.,it,hu introt uctio
 

if clth'tricitv lot . timl 'al rtt lsport
,l! plipitlilt has .tl tlt It ultrat 


llsas tt ii il o;sa'r. tractors, ii'('iiit 'iI tlt
'dI'ila,'wtmAls, itald r'shia's
 
'l' tlh bal lhak Ir a \\itt'r 1 tllh , p)lo\'iill til asi f':'a
t'ti, , aild Ii 

l)('for' tit, his tilt tiol (f alitiil]
, ta vt +, r'l)iat a lliaitlsi lia -t'mst 
h l hiftai \\.t'st ll iai it '' t'(, t(it-tlih c'a++st ' t i.s a ighh . nmil',t. 

as 2( to it)10cciit. wihS'i(vice'is tio bttter thati 3 tuils pt houl.+ ,
 

'Tli, sait.stltit jtiolt of farm trucks lor timital-dratii arts will hc liais
ttuth] bv lhuttcar roa(ls 15 \\(.I its h' otlier mat('hltiiatioii l it ricu'lturv,. 

Tr'Ik, geierallv (ho tot oirattot ttliilSro'hed dirt rt ata1Is or tracks, 
bit siniall pickups tid thircc-whtlthrs quticklv a citi Oittrau", roadhs 
t h it h i m , b c c llti llpo \ c,d ) t o r~d , .+'m l r () ]I O wtlo wgtcrh ilt l to 
millk,'t, ,rowi,iu vohlm.,is of ;twricutihtrit] pro.duc¢ts ha~ve' l)tt't MuO\ill" 

lby tr ck. I'or l)('risliahll prtlic'. , such from lot Pakistaniats 1.ruit tthicri 
to Kairachlii, vt'.,ctahs fromitat l'uiijah to Ocllhi, milk ctllctioi 
i't( itd(mtjor citia's ll parts ot. t tilltill l. tit' ' ri tiir' to trios
port 1)v rail otit pr ,cld 's the iittio'iclit iltogitaci or il slasht'axv 
lasso's froaia s oltiliw. t, routt. 

ititti ' O impo ty'pa's of tnick Ir'ight tr'ritaots tlv imost 1)rtant mtudt r 
fruits attl agataict's, itgricailtiaral (qitipimen'it , 1cfrtilizer, atl fodder. 

Approximateyl .0 percent of total tonaange, trtucked from Delhi to Born
bay l\'ia)as'at,t., pro(cti('ts of igaicaulhirt'. Trick transportatioi has growSIt 
(h'spita' a'''vr' kit(] of' ob'stach: ploar roads, indhi luatc terminals, the 

'Fwrttis ait htuhtak call jta'trratitoaac, sce Gtt',ramitanitt t India, Plannig 
BullockCamtissit'i Role' aotf (:aris and 'l'rtt'ks in tral 'aTalart - C(aist, Stldics 

(New I)t'lhi, l9Mf3). 
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high price of vehicles, high taxes, restrictive licensing policies, and po
lice harassment of' vehicle operations at local tax barriers and other 
check points. The evidence illustrates how desirahle truck transport 
has become from the statdlpoint Of'froteonomiCs, evein where service 
is extremely poor. 

In Cmna the process of miarketing, food lias been, greatly enhanced 
in recent years Ibv the adveint of truckintg aid the constqient expansion 
of cash oroppint. Il :i recent survey if truck operations, it was foind 
that 55 percent of food destined for Acera was inoviiig ovcr 50 miles, 
and that :30 pe-r(cent caine ll )i'places 100 iles ilw\'i (1 ollcO. With 
speedy truck transport, it high i'egrce oi swecialization in food crop
ping ihad devepolwd. Nonie of tile regiolts supplying Accra shipped any 
apprecialie volume of nIre tll oil(icolodiy'.0; 

In Tanganyika, the .imnallAsim traders who l]iv from comnimiitits 
deep in tie blish are consolidating small shipmeneits for transportation 
by truck to large trading ostablisimnlits a, "aillilead. where they are 
then dispatched to consuiiing celitcrs or export poiltts. i'he plac.e of 
the small trader is ito\\, being taken iv tiit cooperatives, whitichi have 
beeiln m de possil ), tile tl'uck., : 

The rapid expainsion moftruck traisport is indiicatcd ill Table 3A. 
During a recent eight-year period the iimtdor of trucks it mmtlv devel
oping couintries in're,asmd from 100 to 200 per(iit. Still, in many less 
developed countries, 1ie numbher of trucks per thousand people is far 
Ibelow whtat is ice'(sSary to ,support commercial agricultire,. In Japan, 
for example, there are 35 trucks per thousand popih. Ill India and 
Pakistan the figure is 0.5 per thousand. loadhtlmilding efforts are stiiul
lating the use (f trucks, hut greater efforts are needed to make avail
able small, low-cost farm trucks and to furnish credit on favorable 
terms for cooperatives and other farm are(ncies that could help distrib
tite farm iiiputs aitid act as a collecting agent for the produce of indi
'id lil artners. 

...I"lho I'. Ph'ma (;iiIiN's lood Ionl Rscarch Iistias , Urhiai l'.lUII(Iy, Food 
tut' Studics, Vol]. II, No,. I (Stanford Uniw,rsity, May 19(il), p. 163. 

N. II. I'mgi~hc:;-(2mchmid, Agricultural Chaiwc in Tlangnmika, 19.15-1960 
Stanford lhfscarch l Iitmutr, Angust 1964). 
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TABLE :3.4. Growth in the Number of Trucks, Selected Countries, 
1956-64" 

('Otlll| C IIIt.Num(ftrucksr
I'* ),I(* |1 tigro t. ' qt.e-lt., 

1956 M; 1.19.56 61I1(5(1 1!)(I 1,(1-

Nica ragna ,1 1,577 S,6U 
P~eru -I,U1 ; 7:1, UN68' 
Mexi.o I )(,411 :L5-2, IN 1 81 

Argetina S1,55 .196i, 5110 '13 I 
Brazil :1t1 ,.t11) 6 S S871 114 
'hile 1,:1711 2',5 tI 100 
"Turkey 35,0504 S04,195 :111Inldila 9)1, 10()2 1),59 1 1331 

llakiSt in 1:1,1lil1 "1,117 1 
Tha lli ,,i 51I,IIm .107Iurima1 IIi .1,s1 tooll '100) 

Nigeria (, .25 1:1, 155 lIl 
Algeria 5i, I1,1 5l1i 71U;(i, 

Sudanil 9, 16,'51119)5 PI

lapi ll 6S7, (itit) 3,3-2t,7 i N81 

i if Cm' umii ', 

iarlllt ooio)ll 


.witIo: ('.S.Deh.liirtni rci, World If,d- I',hj ' Rlo'i.itrat.tin oaairy 19564),1111dU.S. |)(
i af (o - , (I arh M(ifr 4,'hi'cl*eVa rod,,,-.ti,, 11 f rbdtot 4 (oililar 19.11i i-,, 

arl 04511t- iu. Froioi atII rv (49441. 

Storage an(I Processing 

Storage capacity and processing plants are also important adjuncts 
to the transport network. Agricultural products containing high pro
tvin content are highly pcrishable, especially in the heat and humidity 
of most developing countries. According to the FAO, a large propor
tion of the world's food grain is lost because storage is either un
a\ailable or inadcluatc." Scientifically designed storage capacity of 
the right size and in the right location is needed to assure that what is 
produced is protected from the weather and from disease and infesta
tion. 

U.N. Fo)d and Agricnurc Organ isation, Th' State' of Food and Agriculture, 
196,1 ( hm: FAO, 19(64), 1).125. 

http:rod,,,-.ti
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ThC.' rClati~ll to) trl.;lport is obvxious, ()f,.ll it is des.irale~ to r'c.tal,
 

crops rather thll (liltip illti oin tllc iiiirktt i ;itoiie, which pro
,(ui ,o1 kijls l lst prices :a1(1 onl tll.rettuirns to iiiriis. Transs ii ficts ()ii 

tlotii li to (4il ilit ics isip l s I ,rlit this ca llP e a\'r, bti lilc fti 
b~rili!' hit low4u'lli- 1r I lli on~lpiil of ilildk idlal Iatliii' to pelrmlit 

iii't a rsiistill ti ll i.ti (ltol l jo ilplwl i. i1N. ialso eit ticc,.iil, ui-(l 

tie t ll tlli 1liii itilt.(rill i ,vt i hait esu ii il l e' il i'l, So 

th ll iilw ii il tilltol i iil' bi It1,illorc 'c(lllli , ; l hlO provision 

1(4p1 k ijit il l ctil Isi iiith 
ito cit 1tlil 'i tclt ill lt'o'ti ilt ii i(-IioItui(-Ii to ish citf iliy of 

oIlitpu il.Pri uc(ssili ii to() I,11 hutll() i l') lf(ood, 
hliii ps!ll helloliiiciu' of \\ i Ii tioiosl-ot l inal's Rol ot-esl'i tthe 

gratspoe t iproc uliicllili . Tlli' e lschiip ir ll f l lilels is i(leip ill 

ti oistll olhw iollo ufi x(it i i t . Iii tcioii t f ioaid minllo 
inilt i ii i til~lill ill(( mli ,i t'll., \iilhlil(added Ito illilpioce, .,d iiiath 

tial yells, iil st is th ii(il of Y ii iii aiols (o thu ll(At n e 

l ,ifhtu( liplliii ofl i l ii', \(,Il (isviai till s,( i ll cail swoili b 

''il ' ia liiL i i(Iill iii Sti , di(i 1iliii ill lcl hillldi avili l illat 

!,lr r Illliollililt . "'1'.,u , \(-rcklildcl. ( JLlili li ,l t flllr iilllc

, 
iis liil(ch 

r 'hici i' asrm li . llic tlio l(( to sh pi ii h ivti of illc' ThusS o il. 

atl ii, tile Il ionh\, li )l ila, i 1)t li (aoll[be to Atil pelssi (fl)Ii 
tioli )lllltilis to ltikc mi ul(ili c of ilildi <'ilolis \c(, tlll's andil of'" pro

tWili-ich Ji110" and~ ilik dhrivatii\cN. .\11 of, tii<,S(. foods1: ri rclhl good)( 

m a rilk e tIin g iin d 't n s p o rta~tio nl fa c(ilitic ' a n di , ill i l lltic l lil ', ii lp r o \'V '( 

rura'il truc(k transpo)(rt. 

I'iailicilio T l',lisp wrlt l1*01F ,( I 

T htc p~rolem , f)illilii ni rurail transplort remall~ in ,s, loadsl. priesent the 

gre et'll prol em<'i. Iliili sf t-llyli' program, t'al-'lc n ayl ~ a ve to Cover 

thc' cost of* it roadi( th ll ' i. it is buil, \t 'i il las.t- ough the' road~ mayi 

tli .vari'., the cos)t is thus iil(li'r('c \\.,ll ill ildhvalic'e of, thic 1helle'fit., Even 

if thet dli.coulilted flow of, hcmiitil excee'(ds the cos)t, tl hl'.l is s imly 

niot ava'ilale., If fe'rtilizer pai<'liid I'(ll" ()il tlli- s ilile baisi, c:ultivatlors 

would be asklct'( o p~itiv for Iteni \'a' tip v ill a without crledit.,Ul llulel, 

Ac(tuail l d c,Cltivator"hu s'. or ac(h crop), andi~ call g't lht(_c cessary 
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loan to be paid back when the effects of tlit eXpenliture hive he ,n 
realizcd. 
Transport inputs need to lbe ,uppliel of salmen isti' b;iis. \\hat 
t'leded is it Ilita;lis of defrivimlr tOw ijitial cost of roi.d coiisirictiuji that 

will prlit tll'ftariler to piy afevr the iiivestiliit biegiis to podl'. 
This ( (ould bv it st:.tc-ojp-lted rv olv'ing lind olt ofbe accomplishe(d 

which the total cost off iaket access roads wo ld lie l)bovidhed for (mn
11i1iitics tgureel to pa' itck nto tli,til all oi- pirt o thc cost over
 
a fi\v.- to (l-',cal" pc)riod. Full (Wpirtiat ljv-Tivnuilt (1[Ilhltk't 1h 
uiide( in pi'o)(,ty taxws pilvil thro ghlol incelased revellels frolli 

('omu.'rcil itric'ulhtil-.Thius tralispoill woum!ld bct1,11chiis'd likc otlhe'r 

(i woulxfmiili ilijlits, aiidiiliods )f fia x d eilimcirag, tlie selict io of 
road im)iv(itt its ool tlhe blsis ()Ia(riclltorti proilictiviLv. 

Suhstaiitial efftls re fow loiiig iiiadt to assist the itgiicIItIIral sc
tors of d .,lopiiig ('olilltries throigh the ('olstruhltioll off fertiliz r 
planlts, ihrigitioi schiell. , eX 1)rilioiatioll with iml)rom'ed sled, and
 
tlhiintrodu(itioi oif ih'lctiic p)o\\l(. *tilmo ietthallizd l 'arnleifiiilei it.
 

Tlhi timii i' 1)articulailv ail)l)rp riate fltl. p)sitix\ tl(i.5i1r(5 to i.sslr(, 
that tht coii(ig period offeoiorcialized igriclilturc will fmit bcIe
tartcd l),vtll,iitbilitv to itistrihit, the stipplits of il )tt, ()I"
toi niarket 
th' recsilltill" s ipluse.s. 

For this pl-pose it is recoiloielided that doiiol.r ('oultrits add to cir
re lit alid eflorts a glohial "transport foi hoid'" plrogram which w\ill Illake 
availabh ill thof-il of grants t folrigit ex'hiali( mhid for the pil
chas( of lli(cssav roadblihlilig eqhlipilelit and firm trucks, anld in
ported maliterials liecessmtrv to )rco'ide, all ',gricilltrllal tralis)ort lict
work. Part of this tmid ('ould be used to iaiike iviila'l,( tainsislor 
raldios fr sal to faril households where there is also a critical elced 
for inforil'atioli (il ilarketing coilditiols. pric(s, \v(atlher, and tech
niial assistali( onl falri plrollems, 
Tlc local culrrc'icv, Ncreated through the salt' of these oillp(ilil.its of 

a 1'1i1rA transport Mid l liloiilicatims prograuil ('1l thiwn hie crelited 
t) nliatioal 0 state rtvolvilig foods out of, which 10l) picilt of the 
cost of local r(l(l, \wolhl h),paid. with repityllinct tel'ms stiplilitid ill 
accordance with lo'al coilditions. P'art of botl the foreign (x(lialig, 
and loctl (ulrilicies miglil also lit used for the colstrulction of storage 
and pro.,ssilig facilities. 

A transport fo food program is long oiverdtie. For many ycars the 
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major foreign assi;tance efforts in transport have been directed to 
major arteries of' transport-railways, maln highways, airlines, ports, 

and shipping. The amotuit of help for transport to assist in overcoming 
the isolation of rural farm areas has leen, iegligible. The result in 

nearl" ,verv' cotijtrv is the dualinsm that finds intercitv transport be
ciflil g iliclCresiliglv modern and rural transport standing still. A shiftl 
in emphasis to make l)for lost time could help provide the rural-ur1


ball lilnks essential to the trans:rmniation of agriculture. Unless these 

links can be strengthenWd, the success of other efforts may still prove 

unequal to the task of averting a critical shortage of food. 



C11APrE 1,4 

Social Benefits thriough 
h11pl)"ovC( irallSl)ot ini Malaya 

W I ,L I M1 II U(CII ES 

F.ri..EFECTS OF I'IVE ROADS colnstrtted inllrural areas ill 
\lalava illthe cariv 1960's illustrate tin kinds of social betcfits wvhich 
a road, ill c'oililcttioii with other ill'vstitnilt, call bring to i relativc, 
isolated vilag..Thecoistnuctioi of, rural feeder and pelictrationl roads
 
was mc of the princi)al initrimnints for raising li,.ijig stil dar.,s-a
 
p)rilliala goal first ,,w
of til two (rlc ctOioiC ths'eiop-dtltv-svoisoprtti 
luillt lilils for' Malaasa.' Il ordr to assess th e fcctivucss of' this 

i)oicy, fiv roads 1built tit liiii tin sc'ond live Y"' ilalperiod wer'
 
scIec'ted for case sltilics, l Xttlisive 
iiltlrvicws w.r tolidtctc with
 
\ill~l~ers illorder to fill how
ot the rnId~s 1ad affoctcd their lives. 
Table .1.1shows that a totll of 2,776i homseholds were intervicwed
durili til suirt,'. Chistructiol on each of the roads was begmi in
 
19(2 and (l(tl slit'e was iimadc Iiiilg the first six months of 196-1 
 when 

"lu lift i\ Y orHtiut l lor th 195.5-i0): tf1 . sectind\ii, cars was for 19J60-(65.Th'lepr'-eet plaul (I(1 1,966 throill~h 19)70) is for the, F".duation of .Mala.sia,.(if 

.tlata i, part It )1 tilt n , l m t ih ittttb not etlJ .ivSigncdhigh a pri it"ill 
l'ot all-of" whlat 11cud,,d to 1w, dclt illthis field had bheen acoomlishid in the first 
two fiv.e-\car plals..'At the c'lid 1965, wew~laboaut S,000 miles of' roadsof' thlere, 
illNl\lLa, about 70 pernen't of' whMdl \vcc hIlrtoqppd. EX ,elt f'or the thrcc m.
 
triink ii ite,, (m- Mapk~-1.1 ), thc no;ds, arc primarily 4f tlhccee r or rural devel
opmen(-Zttype.
 

I1rt'riws ere, carried out it students of the Univt rsitv 
of .malava, under 
th. dilcetin tof05the tlor. 
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I ..... hAhmon\ 

IS .1h Ih l , ,t 

K a1hiILinlptir 

MAP 4.1. Roads and HinterlandsSurveyed in Malaya 
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niot 1(11t lv (AWN~k1961 . 

ti (tdllaiti 1( ill I N111litsII I i sc II l~ll~ic,.it Illll(li ll\ ccI tlit x'an 

Nililili ilil titiltlill ill thle lotti: slN\t b-\ til t. I . illtic-Illl INdti'll( 

t~ll tillNtili\ i Ill rc-iN I (1c~ to fll) ,llt l itif ll IisttI ill~ l\\~\. i l 

iI I llk cI m iI I I ldi )l Ii Nh((tt.itdtk i -i IItINw . i l( II ti lO t 

Fit IlwII til ti(I (idIii Illp \ii llo illc (t1o 1 IN-c NIt \s M cIw)rc
 

tilt IN Itll kci lt i sl(11 1111r ll m's t h ch ftrom\ittt 

frotol ) is (tIlil mlA~Hitt \NctIl\l tI(tli ;1111\\iil itMIliji cistiti f i 

pIitlt li. ;Ili111 1 1151 (.to 11 il t111liri Th whf)( tli iii AlIt IUS 

i I, it'l ii ti~h 

'I'llc M1141111 i . l l iT pi4I IIl-Wi il SlilitI I 

cliiilA~tIlttvTi l l c lll yi ukraol2 c-ei fln l s 
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one-fourith of the hoiselholds are eiigaged ii, subsistence farming. A 
rice mill, :I rubber smoking shcd, one rubber dealer, and several small 
retail shops )conmprise tile reifllijing ecoloimic activities (t' tih area. 

Before construction of thel road the distaice was tr'(vcirsd by a liar
row track, muiic.h of whMih 1assetd throigh streams and swailplandi and 

c\\,as not lassahh ven 1)v hicvch'. .\t the time the ,roal was untder col,
struc(tiol,, the gOvtaiiieit ilso buhilt s vcral relati'ed itilitit's, inc'luding 
it tionmi tv ('eitv i cliinic, aiti quariiiteis for the villag' lieidian.teitc(,. 

A traffic survcv imitle ill 196-I iitlic.t( l that litthe tralffic flowingwas 
between .l:iramg antId \\ikaf Tilai. so thet primary lpurpose of thle road 

wis to 1)rovi(h trainsport h)wtw wl thw towis. The inll tia(ling and 
adlinlistrative criiter of Olie region, is Kuiala TriiiiAi,aid both Mar
ang- and \VakLf "lapai liad lioir tradc antId othcr ldealings with this 
town than vith eich other. Most of the traffic had been local, plying
l)twevti the villages aloig tie roat. 

Kuala Krai (oad 

The Koala Krau highway is situated just to the east of the central 
mountain ranige, paralleling it iin a north-south direction. Ihelhinter
land of the road is primarily ruoher-producing, with 58 percent of' the 
land under cultivation devoted ti this crop. Virtually no other eco
nomic activity takes place. 'Il, southern terminal of the road is at 
Soigsang. on the tinik highway friom Koala Lumnptr to the east
ern coast. From Soiigsanig it rns north 18 miles to Koala Krau and 
then coiitinues to Jeraitut. Ilihe sealed hardtop surface of the IS-mile 
stretch to Koala Krau was -'wopleted in October 196:3. At the time of' 
ti, survey ( 1964 ), the section north of Kuala Krau was only just being 

elit, and was nott cxp-Peted to be finished until the end of 196-1. Facili
ties in the area, which were built at the same time as the road (and 
which should be regarded as part of the total investment ), included a 
school, a mosque, two commumity halls, two ]argt. health centers, and 
six midwife clinics. 

Throughout its total length of .10 muiles, the road ris between the 
navigable Pahmig River to the east and the main line of the Singa

'The road from \Vakati Tapai to Kuala "'remiggaint is not shown oni Map 4.1. 
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lplr('.Kofi lu3halirliiiV to ti' \Vst, TIe l'riverisj3t ilf w huiidred 
xlrls fr:mi the railwav itKrilat Krati; the ,reatest listCitv betweeu 
these two older fi(.ilitics alhllo( .tO-nWlh strteh is 6 miles. Thus, the 
hitlhva cuthrtllh itiih th hilltllilld betwet'ei the ol(h(r iviilliscut lf 

(i tril pol't ain(d dliverted v'ol's;(helbl( trffi riolo both tiltritilway 

aliid tile r',v r. Ne\(lhi('lh5s, 11w sit,('vIllil(it ill (aIlh' 196-I ildi.ilt . 

ery iight The is to its roadtrafice. igithiv itit'leih S(er'\v t truulk 

which \Vlui(l e'itullh (ollconstitute oil (setoll Oft 'Ollilliicial traillsl 

port link letv( i iioitllVest(rl iava an( the easteri toast. 

Pl),l lR.oad 

ID) g road ior 

t'om Kamlpong l)o)g to IuIi I )oug1. the valley at Ull 

'I'h(, r0s nine and o e-qua rter miles northeast 

The lipper part oIf 

l)oig is a vi rv old, set Iled part of the eoiitr ,v where. prir to the road, 
trialisport \\its b\Npallh, or 1w boat or raft alolng I inarrow river. Col
s!luttioll a minimulm staindard ,omplctdbw Noof, the road to \\is 

veil rk I .. I lie tiut of tii( surve' thie-l-iilrters of iimihiVG2. \ (viidy 

had etcli sl;' tle reimi;ilder \is lhilw sill r'c(dw\ith riek eretil

tugs. Ill aldditio i ti tillliig tonsrlietirua.nd costs fortl 'liliitiiaiei 

the rotlmd,tIle gove(rlllill plO\ided $10,0001 hor itmosque anid $.i,0() 
for I (.()nIlllllitv (v(lter. h'ie built providic tral'isortroad \\.ias to 

tlrtilllitr whihil \as to bleextracted illile vicinuity of KIanyolg Doug, 

iid i()Serv(. as a, colllliftIuicitions link for the jpoplilati)i (approxi

milateh. I,(X)0 ) iof (It] Domg. Tholiil i\ is ill [elct p'rfol)lin!g b)oth of 
i(,,( tfulet ions. 

In i.(dditiol to hii1ltiig whih vas starteul at1) the. roa ws Ililt,Xriwli, \ai 

the,()Ill\,otlhlr si~nlit'icllt (x~m~m(ler i 'tival ill theoI n region is 

rl1bber prohctioli, fllul))(r si )'rittt crtop beic're\\,i iall cash ihe 
road, anid .Is (idnot sillstalltiallv Ift(r road eonsiglif'lieee illc)(x;lsi 

struiitioni \\,'itS Of househlolds the hinterleg,. li 259 fLr ill l)owg 

land, 65 were llitilg rublber he)'hr( tii' road alnd (9 ifhrward. Aboout 
oii-fifti of thie hluseholds wilt (ligag'd iltliost entireiy ill suhsistence 

fairlni;g. vithi padi aod vege iasthci"hta)es plrincilpal crops.
 

MalatL alldollaors. \ti ii li1a.S0.327 (U.S.).iiom-s afe ill ()1(, d = 
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Klhu Valley Road 

'Th,'K1iia\alt Iiglia\v begins four and one-half miles south of 
thi Dong rotid along itparallel valle'. il first three miles of the road 
have 1ong I)1(11 settled lv\ialas, alitanddevelopmoent there follows the 

patttrn If )toig. A vast Clange (allit over the rest of the itrea during 
the lt's wihelt Stlitrei lhian New Village was founded to pr)vide for 
it ChJlt lmtlttitI,, lFac¢h . \\ atllotted acrt'+'s3 im-t";e lat~il as foul.r 
11t,rb\'. This pltlatitol hil's beet., Up fromnsitlic.c MO,1111ft the, \",tlt'\ 

td SItttlili latd, 
se'ttheiieiit is Ilm so01t flii' hiles fro the villaie atid along both 

Siligti lii;atitn often illegKally, i;:1.l the extent of' 

sides of Ht. ,;til ve, dhpt Itilatbout lut's 01l titlviiia to a two side. \lost 
setlrcttuadlv live ill Ft1tall collmliutc to)IhiriholingsS"utllgti ;ttI(I 


dailv.
 
I. tIrticirti, tht \,ilr\ iNtht\ illatg of aKlitKe'ldil. uslally kitowii 

itsIPo Cl~lu Villiort ttilr its h to idtr, theletdim, Isin+cssian, land
lord. philititltropist. al I,.- the valle. 'Tlie road front thelitfittr 

New \'illage tt Po (halt \'illt, \\,ai" buill ;Ithis iistigationt aind lindier 
his diretioli. \ithtmit the assistiancet tf the. gov'eililttit. lie is ailst 
building a (:i ilti tl.ssthol fo I htal childre. 

The t'ovtllliiitl't hIs set it1i(h' 6.t)0)itcres lt tl it' upper enid of' the 
vitliv for. itFlidral '.iold l)'htilitclt Aitholitv stlit'ite, and at the 
tiusnethis, 51115ev tii julligit \its bItilig cltired. l'i'eiitlull tilt. I1,)A
land will bct .lav antd ()ther.famnilie's ,,tidervl ItItttt'tttSttthcd I~xv 


pervisiol,. A\s it resulIt thet l Po) hall ,'road has ]to\v,ofl Sclcit l ])(,(., 

ofi'itll\' bvlih \
take'i ov r tin t)\t.llttitilt itlod it itslsttiiigr(olipl'tcd at'

sttiitirds itthlt (i th 
ities plitituf .iltng theittad intclhdetd itclili iat('l1 Calil. 

..\hill( ttltlltld itit'ls ti the valhv tlhe agricultural dcvelop

cordinig tt leglilt tiltr sltsuvev. \ssctiated flicil

tliIi(l,\\ 


rtltcriiikibhlT. rillitrs and burn
Ilnt is lcth(.hlilint first eath i tlf the 
jongl<'atndt pliltttpl~di lot- two scilsolls where Ilhe ltd is Suitable. Tllc 
lad is t lult pllitcd with rtwol sitltlin.s itlt'd tmlti'lith s itl) ht' it'l. 

(d Il\,t~ hIds 1bciltlg op',, .d111)tll-1hertI,;As a re(.S,,lt cro'p hIrs doltbhcd 

road contIsince the wits first (tlllstrl'titol. Ihlowevert pprtrxin]luitetly 
.thvi'' its,,lithiertilg is plaltcd ill hanimais itsil riuilbi(r. Ill fit, Klin 

Valley maI(y be tlte larg'st balnania growing area ill Malaya. Ich of th' 
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Cro) is ,Xplrtd to JilMlill (hil'lrs from ab ailalid Kilil ilipur1)v i 

\wholl ciik illi) tihle llll. ill il their own t'icks. Ti'ilispllra t i the ftruit 
coiprises nost of tll tr ick tnfili tlheril adli.i(1Ld. 

I uian , hMiillfawl l i(d 

ThIll ill Mli illliI i01(1 15 SIistill ill tile (idensely popila t(ihd we5t 
coast legioll t i ilva, and1 i's J)lt of*ipia lii tf' litlhili rillt , s rvili"I 

Kili 1 , i lSii )~lL. llit 'lleroa hd il t llln ttil h
t ilr l kilitcIl L i'ii. i t s, li rill) h*(l it fIh iv li- ilpa iO L lli lilcs Ilrli lilllh t "]itii llt, Kiil-iiiw fol- ii tltiil dlistance. of .10I ililh, ; Ill
 

coijunlinllll ,ih ll - hbuilil( i t l, , ir ld, ;I 'il , iLi iol pt~l cl1,, ill-
IlL dkt ()l1)(-lliL i ) lir l(dili t I ll(i t i litL ili l) 5i-l .ili lt ii ill
Milla , ,i, \ki.s illiii cd.(I Tlt . ll ril i te l t', %\ias c m l$l ian
'filuc h-hw d ili 63 

5w5a lh illilliI I Ill ()I i t, 

i el, r, Ow11ll ltilv th l wtii lla \-ii,i, p(r tiiichl i \\Lis all hill 
illi iil lh Lmuc (illItI l( till c\ (-]Ily I(iI tvI. I ,11"i BIlt IlLw I'S til'cn
(lt Ii i L\ i iiiboit to "111 k .t\ ll )(ll tllI l ilt I ivhb, 511iatk 

i'll li tI 1 Illi, l ,( 5 i lllltri(,)lv. 

Ihgll 

to S1iL IkdI l iii i ,mTilt' ilrli' 'i-pilc i( j ,r i ll ( -OI l ii iw, 'r(ocit)15 t 

llCiII for IlI ll MX IlIl Sd 11li tii 1\ 5h54lu it oi i 
 (l t(oh1i

Tlolk ,\lil i..\As lmisl oft he' traffic' wrlis ri llillivh dest ili l lor the' 
liiarkc.,s of[ KiiiLt~ I pir~l, thc cxtlr dlisltimcc' %,;i c'llidi l lhh ailld[ the 
hildii!]il, ivohkud wasi, thl c. lllsi\c ilid tillic coli ;ilillinil. Fromli 

ail ilt LIIB 'ililtrfll, jiL )ll )\t Kllali 3 Jillil till u i t1hei rivrl rip, 
\\ill aii tlo ilt ,il h t oao) Jillith .l)lle lctil of lht, ilitlk ('wriiin-T nj l Karmili roadil it \\-lit, , (hiuced( to) s iillitiilil f! iih -S11,. 

Tlt , i"liih %\\as ('01le 'dhll,( i liliiiv 1963: \\ ilh the, ililr l ic of[ll'ho 
tc'i'rv S;(,i(. ,uitl'ross dwi<hiiver Brtlllilll, The, lii~hwv* hils hliil llid(

oflh'i o i f t he, larl',c l (,ol-i'-prlodlli il ea,i i ill . llai\ai, andil bt
f o t1)" , l h t l i ik hl \wiv \ vis b ii lt ,o p ra'iwvais t ir ils , l - ch,d c 'l i l hl by h ip) to 

Pilimlg modl~Sill 1iapoll'c' "Todayil ii]] tlic copral'; moves'" solith iv tIrluck, Ilhll 

c I {~ i 

p~rini pai~l cashl cropsl oI' (lhl, I flitllll M c<lilitlliiig hig~h wil, hiliherhl id - \Ver'c 
produccid'< fii'llillln' (.0 11k-l' vii l,r Ilia, rildi( wasi Al l r"(Ish 

r-ildcl ili] V 'hiall (lil" i I lt, c il ill l o f t r Prild a n dl( (co col llilts.--lh , tw o 

bulilt..\1 p 
ii a'ille lci inlc'ais;ed aipplro):iii lY ) 32] pe(rccli ilil l. soiter\'ihc. 

Il l itionl to c'(pril prodhlclioll andl~ cad i:]croppllinlg, tlh(cr' \%,its mnore( 
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colmner('a ttiv'itv ill tihe Ilutall .c Itillig ]hililld thall ill the hill 

terlands; of the o)the'r four roidolls'(mic'-tc ill this; chalpter. Thetre were 

two wholcsi lelrs illtileregiioll (tIe( dtalin't ill tel'licill ilotis and oll( ill 
Inoto~r(.c,s, ratdios, an~d !lic.',dh's ), st-vteral I-itct and sawv Iill.'-, id five 

large atgric'ult Ir~ ( produciug rlIhht'. lli pthl oil).1.;l'st's wo't, 

Tllere Wer also sI'VlI produce dt'e lh'r, all of vilool \\,l't il gc operla
tors. Fla texilliphic, 'uopra dc",lhl (gvr,,sd iltltl S-2.1 muillion" in the 

after tilelmirld ht.ilt evtt llsive husifirst veal ,\,\ ill "li 'Omll 1 l'ttivyi , 

Al;suiu(.ti\'itv ( thIw 1-i-ioll I f cth 1;1(.t iltt ih(. road is hocited il 
the mIlln c ch'tohpcd il poulll's \ c,.,tcl1n patrt (dItllu. colitrv. miud that 

it links importntra dio md tc,tpitid.ilalu protuclionl c'litc'l'S wXith thet 

. oerlit\'- trit)v. \\'fih t<ldll ti ' \\ il 

tae 'siek, theeehad lmtl tile d alrl aff ,ridil\ til hd mei 
souith. Tlaxis ,ll().\ cd III, ,sal ct' vil ion. It is tlh()l~llt thiot the' F;'id',v 

off a bof maits residi lswer 

piak its tatiscd 1) ilthI~ tllo (' lllomiefs. Tr'ucks (fill noth sh2w the 

sal( 1(1\ iatill ll i ll\\ -1 ll 2 Inle ()lrl ads ell ,ll , t usualh" ,itiit 

ttlrning to "lhk .-\mi (-fll\ thving thlk-cred coillUe' goods

was'to)fth-1kilig(ill.Ifl(cil, ,c 1)11 5tlwl~il Ill thetor-Tilcb~te zis ralle\,sillot'," gooldsI I)lfl lilitmw til-c l,11u1lmr. moreasxfr'om Kimia rt
t(.i\tt(Iaillgo te oftil forille\ roads. tere sItrii.s New settlersverfse, dirtutiou,1 (ruc'k traffic \\ its ('itllur (-,illr south tol Kiltla I'111plir 
fo a I)tlese I-(. 1(It.flol to(-mp ruraregloaded wvith ric'c or. copi'a of- C.oloinll I s Tt'lokwehi a [rowitho theconrsumerr rullai nIromn .. ns uo 

goods. 

:Attrl',c(timi (dt Roadcs 1() N c(miurs 

In termis of iului'ilig If(\\ pcloph, to move into the surrounding areas, 
the drawing powetrs of* the fi vt roamds wcre str'ikin~g. New se.tther.s 

lhec, 'egions il towns \\'t'll itscall, to rt tron ) is frloml o)ther'n IIrr 

;ilI'(111.LS 

In or-der to asstcss thit ttattioll of, the new'xroilds, retsidenz'ts wc(re, 
asked vhcn (it,<\, had arr'ived( ill the-ilt.I(t and \vhlY they had _onll('. In 

..Maratng, of| the 6L58'-hotuseholdhers sm-vcycd, 3?-13 ( ot" 52 pcrient ) lhad 

moved to the mtlca;. 01't his 52:? pe'rcen't, :30 pe,'¢'tia had 'ome, betwveen 

"lThis fiuic, is ill .Nhla\ill dollars. The, c aeltf',t ill U.,S-. dodlh-S is atpproxi
mately $686f,700). 

http:ilI'(111.LS
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1962 (the year when the improvement or construction was icgil oil 
all five roads) and the first four mnonths of 1964. Ii Kiala Kraii, of the 
58.5 percent of the householding families who had nloved into the vi
cinity, nearlv 30 perccnt had coen since 1962. Ii the )ong hinterland, 
82 pCirctnt of the families wcc not native to the area, but onil' 23 per
cent had arrivcd since 1962. In Klan Valley, .126 househo)lds out of .129 
int('\'icwcd had lnovcd to the area-ovr 70 pert'nt of tlem during 
the so-called "cnlergcliv" p riod in tihe 1950's when th, goverlllent of' 
\laviav . assisted ]) tile British arlilt(l forces , wls engage t illllte'
g1iri1'a wilrlu'c. ile tl(ll r 4(shad novetd into Kll Vlltehv after tle coni
struc'tion of till. 1'(ild. Thel hiltdrllnd ofl thu' Iflutan Mhclinl, iii-a is 

rIclati\'4y liew. Until fairly reccitlv, tit prilipal inhabisitalnts were fish
crIeln Md otll'r coastal and rivcril' ptople. 11ln' 90 el~'(,clt of the 
ho(l(st'holclrS ilt(''viewcd liad ,moved to the area1. hMallv (of these fami
lies had alsol settled ill ilil,\\ villagcs during the "'mcn'rgc'l v- period; 
o1ly :21 percelt had arrived sine' 1962. 1lowcvcr, as lahh .1.2 indi-

ArBL: 4.2. )'car Household Moted to l'ras'nt Location 

Alarang Ku(la Krim Iig Khm, VnlI.v lI,.\'I ,,h nLiltngStaIr ..... .-
N unl,,r 4I ,r-cnt .I'uirrhl.r I',r,lr Nuitrhr I'crc(. N igig . 'lllbe'r ,{,,l Niiil,,k'r i', rten 

190 I411,:; - 1 45 -1 

l111l -2 Pfl 2:11). .-2:L 44.h, t1 101.44 - - ',1 I. 

(4I 124:4 9 .; 6 II) 2.44 1.A :1 (1.7 H IA 
1!):11-:4 [I; 1.7 17 1. t :1 1 O,1 :1- 1.,1 
19104 Ill 3 0.1 7 :.1 - - 10 1. 1 
(9 t 1 :19A 1.7 51 13.14 20 41.1 5 l .1 HO4 11.5 
195(0 
45I 

-
I 

(0. 6 
ll.:1 

11 
:1 

i .18 
0.8 1 

0 .11 
1. ) 

t1 
:1 

1).41i 
II.S 134 

.3 
1.1) 

I1.1 
11;: 

41 1 
2 

1.7 
(.4I 

11 
1 

3.41 
1.11 

14 
1 

414H 
4.5 

5 
i24 

44. 
1.7 

2211 
141 

.21 
(1A 

1 -11 17 7.9 1." G. 1 15 7.1 I 9.9 59 .5 
(445.5 7 , if 7 1. H 2 4) i 7 14. 11 34.2 
954; (. 1. I Ill 1. 1 11 d ; 13 ,5.4 M44 ,.14 

1917 11 :1.5 1.2 I. I 11 5.1 :14 14.11 :3:3 1.1 
(4958 1!1 5.5 17 4. 1 4 4.1 (44 :.14 21 :.5 

(444444 
144544(7 
244 

5. 4 
1.21 

2i 
.2i 

4. 
5.7 

(2P 
21 

5.,7 
94.11 

,244 
44 

1.7 
:1.34 

721 
:144 

(ll.1 
S.46 

11G1 
(44442 
1WI11 

4 

:1-
57 

(11.4I 
9.3 
fl.4 

1 
I 
5.4 

I 
5. 1 

(4.4 
I41.2 

Il 
L" 
27 

7.5 
7.1 

(2.7 

if4 
.1:1 
5:.1 

1.7 
.5. 

(1 

14 
.5,4 
72W 

(4.8 
H. I 

144 
First four 

1111 ]: :A.4 17 1.1 i i.8 -- I :4.0 

'.tal :11I 1 .(1 (011(ellr l. ll tilll-00. 0I 10 .0:18' .11(:1 

.m wt : Fie'ld stirvey made by the author ill .MoIovi, 191)1,. 
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cates, ,nore lnew re'sidelits cianv' to each of tit, five regions ill 1963 than 
ill any' other il(ii\ idlil ltceding ycVal, derspit, the "emnelrgeitey" period 
rtesettlement scleics of the,195('s. 

R(slons fI " N'\\ SCit]JTus 

Before tilti, M .tii, highway \%'its btgtn, altoutt half of' thel people 
('tiMt' to (oettlli)Il liw tli, which tiit, plitllted with rlbber or padi. 
:\ht0it 10 perce it of tilt hotselolders cailln itloof (viseekiihg jolts,
(1hl,]\ Iind, themI \\irkint, ill tht,' fif'ills wiih ;bI~t thet +ailllc lp,(polr

ti(t (ilill( iito) illttitth lititd. Tlt oti(,r.s caltl for vitliotltls plrsoal 
rt'cas()is-. +A\ ttcr (.wk.ttlttiotll(IO l.w 11ihwiv \\.ts bcl)t'2m ',lb(o t hilli, of tht' 

lite'." settlers cal.e to ()lf i 
t 1 ) ate'.' Itin, this tilti alth , tit rtmail. .\blut 

20 p)ecittt (d tite iwt.t()inwit (-:lilt(- to sct'k titl.iitcitt. 'hvmileI0 per
cen'lt (callic{ to) s'tarlt Irtc lil m)rtrli[lw b)usilti ,,cs ,"Apa)rt 1(]lil ilh local 

i)mltliltioll o s(''sidclits fittit illtil 
to\ ills ill t~il l'tct, h\h] hn() Ina~ll ,v Iliclt't it tchillige+ill \VitVy' o~f, ][\vili . 
shitfts ill totst tIn t I[('\\ ctti tit 

Alt!Otughi tht sillrvti'(t' o t (l t (lt;t'ttl tettI a ill(tt lilillt ill the optposite 

dircttti . at leist it cta bhlle rtil that It lie,\\v Nlarai tg 1'1tr'l Itiglwax'v 
wits atttrtkt'x e to uirhalt dwtlrs--ole of tlte objectives of' rturll d(el
opitel(lt i lltM\Lhh;t. 

lit Ktililt Krlll, pri htotit('coing ()f tlt road, atbotut mtitc-ttiaiter ttof 
tfht people it it Ill) itto lt itleit caillit f)r wolk. ilt ritilw ,N.which 
rills froll Kehalltl Ito (nIas s(cil tot hlve pit Kltlt Krall (II th(' 
mapj its flu its hopefll workersl wercot icecrited. About 2.,O percent caine 
with Spec'tific+ litlls to start hutshl(,ssr's, illalid ,hv rtalinlg. S'(lli(c :3() p)cl

-(+'('I tll c t Ito () citll ll(ew litld(. Alte'r thc 'i llw at +, 1f1111N]tilf of, tilt new\\ 

C¢(O111I,S ( t to tjj,:(- u \'t ta ( )Io * 1iulldS 1)( hl l lt . ' N,+,('ro\ u I ) 

mclit pirogrillts. Tht, renaitder intt' to seek wttrk, to start busin.esses, 
or "::atutls otf otler iattrittsis (f tile rild. 

Ill ])oug iltott ilf tilt' Iltec,(tinl'ms, itfore and after tilt( rttad, llin 
t( open 25 mtlictiLtd, while percmt to tiarry. Klu Valley gained 
ma.1v of, its residents tdi iglth ttutjtr tme'rgenv" s-tttleiolltt 1)1()
giall. T'lh illillitt(t 1trt(spttiitv of ti area at tracteh ttltiS. lfaore 
the highwty 25 percett camtte ill search t"jlts, which were plelitifill. 
Other;s cltmn to start thsillesses, or Simply t uiltse it wits too crowded 

in tilte old locattion. To ani exen gratel.+r e.tent th:tin ill +nlang, li'.'
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comers (apart from tlost, \\'it'aili duringr the "erer c" priol 
had arrivedI'i ili l1t1haji areas, (.','I' lboii sich hlrge towns ai.Scram
hall, Kili Iim pl-r.'a l Pl lll,HL. 

thii.pr's ,l' htaFull\" oli-h llf of t I Iniiti ig )p uilatio n Iio.'t'(. it) 
1_f orc the, I i'wa,\;v to pc1i i illl i'\W linid, id aniither 25 el',rceitc'aieh: to'c worl. 'l'll(rest cam e mil'l to 'H11) hmi's es s.,After tll( 

hiigi\a\v, ior(k'iI'\ I)('r(,r'.ii e2,uio, h ('ili, of tiitroad. umosttly from 
uiolc kol'd h'( Lilo','c ii laud 20 lwr('(i it h ad 'omeii to opil 11pi ci('' 


I].\itsbild, ifur"ii1v iidt'u fIllt Lil-rc iti'igiitio~illnd riiiiiusiccs o[ tiut 
i( se ii' li . '.''II (lo' c(llo t' )tostait bIiuIII(.ss'5s'.ioads gct'icralhThIi 
hd A Suhstallti, impatoilt ) the uiuihilit of pc')ph ,,aii providted all
 
Attraction lI."urlt 111l fnd dwe'llers. 

ELi 2(15 (dI Roads urnt (clpaI
 

It iigiht hitexj']' i)of a
t'i'hdit teopt'ini, .. i'w highway, hN 
Illakili i.%. oiqppirtunities aaal lit, ''oihil!'.'t a consideraile ef
f'ul i ocfctiitiflis i,orlih,i wthiia.iifhr iif
th t oi fl i ' ' ri fo irc umstamcus, ilhfr it llow,1vm' f~lirstl with olitsid, world,]ld, ,dit \illiwc flhl, 

(tlS 0,lhIr;lit'i S ,titi w'h h .'(lulit' shlitaVpkrs. BIi'ri t, fi tI.H , aiud 
largi ( l i io ,'ol, thi s fil'lli itoi it'.rliouds, Iadi u i\n tradei s-.lich ash 'ch 
 i it( .,rwtcpl irilig r-thlililig ilid p~roccssill-hav.€ 
(foil, Ilailk to ll wco i,r., Iluill] of, fill,.tildv ilrvis, ilher the roads, 

ilt' ook.i, kohtcV i)ls l ' \V
wen, bu( I'tallco(s occupat( .ion)hll \ c[] t lt' p)Lrt dI 

oliuik 1 oifl'u ippe'ss posh, pd01COfatI n11)(1 tiitwuVili tax is lioweser 

not pos,,sess tl i v':,siIrv other ca scs, abl oIw SIIils. Ill fill' iccnu"'prior. 
(I'*vimili '", ti p rt oflthe,pl-roild r'shh'els could "w\ell ac.collit f'or()I O 
the'ir flilhin, to oblail I]le lwv jobhs. Ill c'ithc'r casc', it is c'h'au' that the' 
comilur of, the Iro;A did not trallsl-Ir the '\v\"of, lifec of the forinerly 
iso t,,d .Mila'v\il(*.', illless thill htwo Yci'urs. It is possihh,, hlowvl,r 
theft Hit, 11cv roids, togythic, with the 'oldlelc,liihly illvestLnments 

,Hlbah nt' 11. I.r.i
".,l (,.r .\\V. \W.iism lBhrgniali , V. MlIS( h,and .Martinl S. 
Klein, '/"ht. ml rshincd oil lnstitu-Impact ('f Ili,,J'Il/ lcri,hipinid (Broo€kings
tim , lol(IO), vsrllc,. d\11,1isil"pp. 2HI 1-2.hl "pol.,f rclrs to a "devc~hqpi ll 

Cctl to S('I'k
thtill out. 
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milde 1v tle govtrtliltnt, will colitriblit to the cl(reation of a develop-

Illeit m(,talitv ill those p(ol' XXhI)wh ''r' not forierlh' progress ori
('d, Fo~r 'xamnph, ill( new roadMs hmve'ine:M'ducation possible for 

Iuliy p.'opi' towhlli it had tlot ilvi8il 
1 ),lepr .\'ioitslY.
 

Il (diitio thl(' it pro)tlsit\y to oecl
to alS('licc' of 'il8Ilgl ations oil 

tht' part oti)r('(1 rlsi(htts ill all five ilr',ts.there a\'isaso it marked 

alis('c(e' of dlthtewe frotm sul)sistt'lll' ,trillrt[()Pai (tor)lrping.Only in 
K hm \ al ' w ,,there'it sigilfi ckau 'litillsubsistenace farm ing, and 

fill. mb , of holischolds eugagcd cltirck,ll sil:u)sisteli.c, farmingwa 

small to I,,gitl with. (The olhltld'r of ftmili('s illthis eah.gory'dropped 

from thil-v-0h1rtIto six,.li 

All impr v ill tile housing of a significanlt nmblter of,iltlit (1tility of 

the families livimtg ill the itcllanis of tie, five roads would have been 

considered a so().i;lbletefit, prolaly' piirtidly attriitltaible to the ,lew 

roads. Ihe )l'l)plrtioll of families vhose housing il prov'd consider

ahl' ,\.is, hloXVe. Ilgligiibe. Cotsidrig idl of ti e,householde'rs of 

the fittrialldls o) til, five rildls t)logetther, tliepcrc'lltlge of' families 
living ill ofr of1 wa~sthe'two)homst cahtg()ric.s ill ( llitlit"dwelling 

-t-4I)VIr'TN't 14MT( fill roads ub ilt. llv( comparable figure 

\w )'lefie-ll

bers'd, howe(,\c, tillt th' ro.lts .\vcrI not bgtlti mitil 1962, and that tile 

ittervicws took 1p'lc( doring the'first immiths o)f 1.Nevertlheless, 

after il(. roads well (rotlstltet(l' It) p-('r~elt.'" It should 

six 19 

this illtrllatioll is significat itl that itinldicates that improved hou(s

ing, like oc'clptional (h'nges, \\itts not limmediate bV'-product of thie 

jogw tralspo tfacilities. 

Inc'reasCs ilt FAlticati(,onal ()lp)j)rtttr itics 

Th e :psilllio t of educationll opportunities was a prompt result of
 

tile construetion of the roads. This increase came about through the
 

Il' lM alhy,t w as largc mid)lr of families living iltie highest
standa~rd of loc'al h()u~iljg. This was tittv to it o eu (n-s))sr' prograil f'o) 

new,\ settle(rs;.
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introduction of school l)tIses and through hoildingiIw elementary 
schools. Government investment in tquejltionnal facilities was coordi
nated with investments in the new rural roads. The availability of school 
buses meant that students could attend high schools and special 
schools (such as religious schools) \'here forlerlu thiis was ilpos
sible. Tlus, (nrollment il all postelem.ntar, schools and in Sp(cial 
schools increased signtificantly after the roads were built. Ill .\la'aig, 
for example, enrollhnit ill the Atabic scl)ol has douled siice( the 
coming of the road, and plmpils who previouslv traveled by foot or by 
boat now use. the school l)ts. 'he'inmplications of these hew o)l)lortiti
ties for advanced edcation are sibcstantiail-partic.ilarly' sillc prior to 
the coming (f the roads only 2 percent of the 2,16:3 htotslihold heads 
interviewed had complhted high school and oIlvh scven individltals had 
completed a liivrsity o,trade college course. 

Total school attendmtlc-ellnieita-' as \ell its secondlary-is shown 
in Table -1.3. Data are not available which coulcd be used to relate this 
absolute ilncreacilse illschool atteualitic to the age composition and 
numbers of, children in each district before and after the roads. It is 
known, Ihowever, that virtually 100 percent of the clhildren o ehetnmi
tan, school age are mow in school, whereas before the roads this was 
nlot the case. In addition, the number of schools relative to the increase
 
itl school attendance indicates a (jualitatiV\e itprovmetit itt education.
 

Table 1.3 also shows that, even though average household incomes 
actuall v declined illtwo of, the hinterland areas after le toads wete 
built, school attendance increased and new schools were built. Thus, 
educatio inproved ilareas w'here there was no economic advance
ment, as well as where incomes wcre rising. 

News)apar Readership 

Before the coming of the highways, not one of the people in house
holds interviewed read a newspaper regularly. After the highways were 
opened, newspaper reading began-not extetnsively-but a start was 
made. In I)ong, of the 187 households interviewed (none of whom 
read tnewsl)apers before the road was built ), 39 were reading newspa
pers. 

In Klan Valley, of the 328 householders interviewed, read48 were 
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hIcrTe' School 
llinterland Areas, before and after Road Construction 
TAIIII': 4'.3. i) Attendaice and in Schools in the 

McIntang 

-for..After IhI . IhI AftceIh-fo .\fter-for fh'r efo'e i' A 

ScroloI aithlidaniiIt\
 

11l 111 6.510 83I :3Ni N I I .S, ,0Ill 1 031 1 I I . 
Nijlih 'rif sclei. 5 7 1 "- Lt. I . 
.Average,household 

:1 75lm-1. 757 9 .- 1,0477 I,200 I ,8-?2 S75 I ,l9:l9 2 

P,: l lrv,y lilimade 19111. art, Ilil avitillllilu.lF; i 1,Y I he ilhor iiiMlay]a. 1)atal for Ihe K liimVullh'yrnuid 

aI.tFitvuem inlIitiy~ 4 , o .ri:I Nlh.Nhlil .ll l H7 ,I'*,lio- I i t an . 

ing new\'spapers after tli highwa, was built. III \,arani lictw riader

ship 'ias negligil)h,. Onl' 8 householders of' th 625 interviewed were 

reating newspapers after ti road w.s 11ui l. Kuala Kraul residents re

ported lew readerships inl22 households. (Of -171 householdlers inter
viewed ill I Iitani \hIlitalllg (ilioe of whllm, as illthe other areas, was 
a regular reader ])(fore the road), 86 lcc(,lne newspaper readers after 

the road was constructed. 

Iicrease iii Mcdical Care 

Improvement illmedical care became apparent after the construe
tion of the roads. I; Marang, for example, a trained midwife was not 

available to most of the households before the road. The nearest mid
wife was in Ki ala Trengganu, which meant a walk of some 2(0 miles. 

Since the roads' construction, however, midw ves are aeccssile by bus 
or taxi, and a mobile service has also been established. As a result of 
the highway, there is no reason wiy midwife services should not be 

available to almost every woman. Often the services of a l)oinohl 

(medicine man) were used inl childbirth, as well.as for other types of 

medical and dental care. Aitcr the highway, the boolihlls lost much of 

their business ;in(I influence. 
In Kuala Krau most of the doctors and dentists were located in Men

tekab or Temerloh at the southern end of the highway and could be 
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reached only by infreue nt trains or by ardtous boat jourieys, which 
usually took several bours. Aftr the road, new doctors established 
tlenIselves io Koala Krao. For those still traveling to the southern 
towns, taxi or car trans)ortationiwas availal)c, and th( journey \\'.s cut 
to tIirt,' IiIItes, at theII ost. AlI so, i' Itnc(IIt dentalIov litnics 
have itbel estal)lish(d along tl(' roild. 

hlheI)oog rcsi(h'llt. gitit((l simoilar )ene(fits. The midwixcs, doctors, 
and (hiltists W(r, getlleilly located il Bauilt, Solm 18 miles from luin 
l)o.g. 'Tlie ioarest li((lic(l f.('ilitis axr,the roa(l at Kam.tt miai' 
p(mig l)Dolg which iiauit it wilk () u1) to 9 wich's for mo.st l)COlpI, or a 

IA' built, a clinic with aoitirj y)r\, (It()rIit. .;\ft(r th' road wits 
idlwife was t'Stahlish('(i at ['t I)ong. () ' rcspoltdehit r(eport('d that 
sl' now goes to the midwife oil it scooter, which she much pr(f'rs to 

lthe raft. Ilit dditioi toI l(' Itiidwife, it doctor is availal)le at Ul I)ong 
inl ailoth(.r piovid' s a illoile Scrvicc. 

Sitc' thle ('ostructioit of th( highway, it (entist, aittidwife, and a 
(hlotor haxe start(l to s'rv, KIti \'allhv from Suigei Ilia village, say'
tog itnay loht wa. k of at hLast 8 uilcs. l I llutali Nhlintang Iledi
('.Il facilities w,r(, itvail)ih, tt fairly short (listaliees (ev'(n before. the 
highwiv. I,lhwtv'vr, the task of r(eIa.ching themlis heein cised coisider

;ablY. 
Table t. indlicaites the extc't to While itotdVh riiIC(liCiLl aIld (lental 

being usd at 
lies il ('tch offtIh( five areas, as compared with settlers in the areas. 

facilities br(' ti(' tlioe of the survey 1)' iitntive-l)orn fain

Nea'hlv all of the ntewcomers took advantage of the modern facilities. 
This woild not appeiar to he surlrisinig, stice popc willing to make 
maior changes ill their lives, such as moving to at fl(w area, might be 

TAL . : 4.4. "AliSctt' l'iamilics leportcd Using Aedical 
la'ilit'i.s aftr lliauhcat Constlruction, 1) Area 

FIllilyvM -n K11:h: Doing M ll 111111 
charctei'tc KallValley Melilitang 

Native-h.,'rn families ill rva 3.2 t "277 51 3. 713 
Numher using mdil; h'lilitiv 150 135 : 135 
Settler faililies ill ar'v; 3-26; 3H3 190 398 65 9 
Number tj.hng nwit', al I'aiiitht-s 3.21) 365 I80 3171 6'31 

,,o il t.: Fih',ldsurim, made 1y Owe alinoir inl \laya,',, 1911.
 

;,. Chli(i ;.yullifie, d.,,ot hllistm, midwives4.
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expected to make other changes as well. Also, those new settlers who 
had moved from urban areas might have been accustomed to modern 
medical care in tit. towns. NVI at is perhaps more striking is the fact 
that nearly half of the native-horn families had stoppedi patronizing the 
village mnedicimme Ilfl( and were going to doctors, dentists, trained mid
wives, and clinics bv tie time of the survey-whicli was made roughly 
two 'ears or less after initial construction was lbegun on the roads. 

(GreaterMarketin~g ()pportutll itics 

The new highways created a much greater access to markets. Not 
only could markets in the larger villages and towns be more easily 
reachedl, lut local dail markets were ]to\\ possil)le lecause of alm 
increased suppIly of' goods citering each area. For example, in the .Mar
ang district a marketplace had Iwl constrlueted bywthe government 
before tIle highway was luih, but was 1lills.ed for a considerable 
length o1, time. After the hlighlway was uscable, tradlhrs canie daily from 
as far away as 10 miles 1 ,"l)iecele or motorcvcle to buy fish and other 
items, and returned holle in the late afternoon for tIe opening of their 
own local market. Before this, fresh fish was a rarity, evell though tile 
sea was only 10 miles away. 

The table l)elh, showilng tile methods of transport used by farmers 
to reach dealers before and after the Ilutai ,Melintang highway was 
constructed, inldicates a substantial increas, in the use of motor trans
port for hauling commercial agricultural products to demlers in one of 
the five hinterland areas after the roadiwas Iuilt. 

(/ch'It , Boat ,Ie/p .1Iotort/h( r ITruck?tus CariTari 

Iefore highway 301 1 t t 2 1 --

After highway 251 8 10 18 9 5 0 1 13 

Availability of*Other Amenities 

The new highways also created better lives in many other ways. 
In most cases the building of the road not only made it easier for rural 
dwellers to reach facilities some distance away, )Lit facilities were 

http:1lills.ed
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made a'ailable locally througi the building of comllunity halls, 
mosques, schools, adult cducation cen ters, (liiiics, mobile post offices 
and other government services, libraries, visiting Chinese theaters, and 
traveling dispensaries. Small amenilities, sich a;s visiting ice crealml vans 
in Niarang, occasional trips to tile cilicina i Rallnh, or visits to harhers 
and beauticians wer( not without siglificance ii, roral life and are on
doubtedly part of tle fore(.s that will chllaie .Malava's social strictutre. 
It i's inderstaldilble that people would travel mil's tluroiigh difficult 
counitr\ for purpos 's of tradc heforc the highwa, but wlld not do so 
for social amenities. The typical villager's first cinela show or his first 
itse( of postal facilities had to iwait the coming of the highwiay's. What
ever tile (coilnollie ('onusectiilices (If tilt roads, tile social benefits have 
meant a lletter life for t grcat many, people. 

Co,,clIISi0 I 

The survey sho\'s lite plainly that social development took place 
in the linterlands of all five roads. The development took the form of 
increased attcldance at schools, greater uise. of medical facilities, in
creased readinli of ewspapers, 1sc( of governmental services and 
facilities, and introduction to the othcr amenities of nodern life. This 
expansion in use of variolls social services occurldre indpendently of 
changes in personal incolles-which actuallly went (lovn in soe( of the 
areas under stuidyv. 

Provision of the roads alloll \\'oul( not have caused this (xpansion to 
occur, but it was the roads, ill coiljnlictiol with other investments, 
which stinihllatted th( dcvelopmeliit. If social developmnt is a policy 
goal, such packages (of il',vstilent may ie desirablc ill manly develop
ing countries, (,\(n in cases where rural roads alone could not qualify 
for investment funds on niorinal economic girounds. 



CHAPTER 5 

Tihe Colombiani Experience, 1950-62 

RICIIARD V'ISSKOFF 

rIIlE "I'OOCliA I'll Y 01, COIOMBIA presents one of, tile 
most formidable and fascinating prollens ill tile world. Located in tile 
northwestern corler of the continnt, this South American republic is 

slicud bv three imiassi\'ve raliS of tlic -hIes Molllains into all arrav 
of hrl'kt'li plataus, ri'ervi allevs, rolling plaills, and Iropic.1 jilughs. 

Colombia is a t' iiitrv of ilmlnilis' iiatuiral resources, but muchl of its 

wealth rillo ills il('N1)loitd aiid its p)o lliitioll iac'c't'ssib]i'v isolattd 

within its mountain comific's (see .iap 5.1 ). Althlough the area of, Co
lolhlbia is greater thanl that of Texas and California comlbinwed, miost of 
its 16 millioi people art' denisely settled ill foim" rather compact areas. 
These are the hour te oiuilic regions of, Colombia (see Mal 5.2.). 

The litst'rmi I figlitnlds region iieludehs tit(' mtional capital of 
logotita and tle- plateaiis of the' l'ast'rn ('ordillera. The C('auica Valley 
region formis the fertile agricultural zone between the Central and 
\Vesteri Cordilleras. Aitioplia is the major industrial regio, and tile 
fourth aita, on thi' Atlantic coast, is all agric'ultural and commercial 
cciitcr. The natiolnal barriers ti Inmovelmnt between regions blave rein

'orced their geographical isolation. 
\s noted inl \flp 5.2, roughly two-thirds of' the cntire land area of' 

Colombia is not included in ally of, these our' economnic regions. East 
and south of tit Cordillera Oriental, tile vast expanses of' plains merge 
into tlit lowlands of the Amazon raintfortst. ConsiceraI. portions of 

these lands southeast of Villavicelcio lit submerged as swaml p during 
the rainy scason and reappear its grazing lands during tile dry season. 

122 
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hnacce'ssil hv l)c'atcd( ill tit.' of1 (Cvldilhcrit illshld.(m thl(, (),'i'tl], tlbe 

iabitants of thes "lIlallos ()rililtiles" l;lc'i l thite fritlnges ofv 'llilll 

Cololiial oz'gailizted )Olilatli)ll.
 

it1950 stur\a missio l( the(I nlllln'rtial t Ba itk )costrt
tiozlimid De tl i f l(-(l 'aikii,'s ianlort its
it si it stt ill t th givat1 
iiSt l )rllpitll l O till ht ul5 rh ti!v issi(l mtdc(l)ri(l5115rwhrass. 

Himldtie( i llq)YO(l5 (11 trill il lOtitspeciicthe l7lot 1 ;ill rtic iii v

PIr'Myv ill w\hic'h w it" d lill loibsl.th "\'Vorld
fillan('ca sc'i(cs (tS(,\'(Il I)v,, 

Banlk b~t,twctni ',nd191.
I195'1 (l
 

alllagc(cllis.\" 	 ti(a ill\ ttiotim l mi 1 oi itta ti ll'ls \\'is i e,ll 

tti! ,'v illdertaken, and 3,O0 .il(ictcrs (dtii;5'M roilIs ,r lve1.
 
A .. hlr'ihill i .rlothotNI) l thr t() ll( tropical f)l1 lilt\i wIul h ' 
e'st, the, Milu'dlchlia tol'mi~ll'u' withl fli,)I \'llev\ the( A\ltlntic' coilstt 

higlhlldl iltc'rior Th"r (, i .,(clwi
ill"Iclt 1)1.)j.cct ].tclpre'slits o)ie of' thu, 

liji-ih( lfeats sillcl- W o(rld Ifilld.cmist ni'c,<tio) l l.; spite, of' its
 
u l t i ml shl|tc o i lm. l. t l il'otis
a t e, ( gs It i s i t rl)Il N l l ( l~ t o)dh e slu -N a lal. 
ll(,. bv\C'(lcilib!ialls to)m)cl-cmw) the' ll-lrici-S ISfocoril'lh. which 

haxvc hail (prn'dlI cil" c'()iliti-".s(c(uml<mi '.icp ( e.. Itothe,r(l Ill addlcition 

highdm iy., illibelr61roild,, oi()n".'; rl \ V('( d~l
,l; ~ l c l m l 

ililld vs \\,ts modrlH izcd(. 
Pcs'plitc' tll'(-S( (11iG1,;ll1(tis the'r.(,glaring 

we, (h'-(Igl,lalldtIlilc ( witterwit\' l('c't 

illv 'stilllits ill tr'llilspo(rt, ilr(c 


(4'ili('i e s aid(c(lilflisi()lltht(. v. Raih'roads, highill )]p-rati(lls tol ~\, 
wil,v;, itld( jillllidl 'wil\ uplica te' oile( alothe' l,( c pete'f'or\'iltc', s id m 
trifli<c;ve(t il'(, il A new Atlantic portaill be(illgf iIllpmve(d SillIII lcoul\'..' 
isl(,~ c'ollstI'm todl,whill. tm() other Ill I')v,ports hlanleh insufficient 
('ilrgo). trl';lispocrtIn'l with Surplus CaCc'rtiili r'gio)llidl dtel,la lds forl are'( 
lpacity, \N]ille flt(:,11(iti(s of'.lccific•type(s of'n(,r\ice(.o)the'rs r ontll 


it 11(m. appearts thatt ill oic(dc'('tdh Co)lombllia Ilits move I'(l.1pofoll 
sitioll of* too( litdc( tell ()Itilivsp~ort too) 111ic h anxd that all]liasi's to 
ailarlilling lr<)lp(rtiioll <t I(r lliatioll'sl(cs()ll'ccs hais i)',llocilt(d illeffi
('iel 'l"ill Ill(, lprocc., No)t onINl has acI~ tralnsport t'acilitic:sdicl k ()1' 
t(Vils('ld to) ()hI lilt, bitIbe(it no(ticcabllh, co()lsh'.(ilntit(. natdionl's dl(velopl 

-is;t 196(1 sur'\' ,v no(te's, "gl-cte(r and11, { imillninenlt bo(ttle'ncks apiv~tar 
' to)	he(izill t r IItC;I.-

Yc'tth( im~porltant inv\e(stlm were',not made'e his nts ill tranlspocrtation 
without lllillinlg. Th(,i andnl<cw ra ilroa;d, th(, hilihlway nv~stc, ;i Ith( port 

l'tn")ls-liz('k'rh)!-C~~ile. O"i) for ill N'ationatluglhs, Pllt Imp~r,,r-clu.iz: 
Tlran'tll lion (IHootAt~: (4t.Miiisti.\ P'ublic' \\ mks. 1961i1,1). 7. 

http:Imp~r,,r-clu.iz
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expansion had all i)teii lldihrtak('il itspailt of a general program. Mall. 
of the projtects had ])(-, , \\'rild Bank,and the loanildors(ed 1) th 
agremet ts xee flected olll\' alhcr ci.'lll ..vaillati()ls of Ite projects 
andtheIl(ir ])rokb'.t] €ollse,(lltlcccs. 

Thin sh d\'. isallillililiv'tiol o; tliov]mrt ilttvtilojlhdtc'isions il 

(olmbia tilv\t NI)0 ll\d 6( 1h1 first l eli the tra ssclti(o ll' 

fort fac'ilili's aild trildt( ri as ofvoxish'dC i9i50.(i I lth ill hlom bia il 

i ,lllitir It Il'pIli XlhI e' ll es o(of'orhld Ink rm llil t oll til l' all|whic(i 

- s. Ill d1 rst11 slh
ot ol th ilt ll hoara o)rdt to11 w I t 1suls o , tfesopro
rneos. whe fourh siljilt5a l1'(,t. s lto' loil li bilsis a d iti ht(rac-

Illc oli"i I, all il a(h to a rom Ciolom iaeti lit l)N is r eth( x
pe(rienlce'. W\hat ;In. Ihle l'( a of' hl\'v'.urr l hidlc t'liollh'ransport 

In(ltTil oii.egislil.lien ()licthini tilt Ii,\Wolhithditheili 1)ItiTfirst COIlli'i Statin WJithdeeoillit PC)olo, teac
simlilar p~rolem's ill cco'llontii devte 1let t?{.,lo , 


'5 it:h r Fe(t ,iricsch ei
li s,' (mid a its 1151a 


(Gcogralphy anzd histor-y have'( I)(e' responsilei( for th Ill(,ergenc(e(of 
st ille polittc i pcri\5I ndoiet r du lr ofirll thet (iiia Vlley,four major regio)ns ill Colo)mbia itscc',l,,'s of'popluathion and p)rodltio
tioll. I 1950, vh(,ll the,\\()d lBank mi.ssion first v'isite'd (CO](mb~io,eachi 

olte (sfol '( ,i(ll - ela l IrllI-liwide,t hei( llii Vally,Anti i
(1lia, n coastal ll-ha deve]ofted ilo ittheAtalanic i self-.in
ci(elit wvith its' own'l loy'altie:s. Thetunlit ('hiracth'r, di'l(,('t, and~reg ion]al 
intropo(li tillI wvithihl Ztonie wv(rc slpplie'd with food1 by\lteaft'as each] 

agricultural }lil-llalid. The1{indu{lstrial p'rodcl.ts whic'h movetd ht %tCII(, 
XOII.V, WV( foretignlimpo)(rts ;1l1(1 such:]its',
e'xports, alth]oughl some(. good(s, 

m illed( licil.r (lo .',;tili"l ill andltsa;;lt [f gr()own the' Caic'a Valle'y, oil 
lUlnlped fr()n lite how('r Ma llul Valley?, ' ll}l'~ we'(rc' e'xchilliged( hetl 


the' reg'ionIs. ()therwise., ite \\"orl Banlk mniss.ion found(th~at, inl1f5(), 

as ill the centduries be{fore,, ~aciar(,a .satisfied its own ba.sic reqluirement.. 

L(cated oil the' ttmlI)raitV,, \\inld-S\\, tl SiIl11111", (Bl~lig;.., t{)(isl 

both lite national Capital all(1the( major City of' tile, highland p~lateau 

http:p'rodcl.ts
http:self-.in


T1l. Col0o10r l. .. ExP::RI.:C:, l,50-6 2 127 
region of the Elastrt, (odilitra set, Map 5.2). As thel national cap
ital, Bogota nillltiletitd its piositiol , intlerittt froin till- colonhial ert, as 

political, dilthe andisputedf ij , alkjuIlthllmll (otl (io iill' country. 
Its i iecsiti ald lishicdt h rs esta t!t. citv its tlit , 11clti s i of l i ssi lli 
eadfo tio . l ill ' , 

it\ uw illlcils 

hll, prideo fOt ol.'' titlm lit r mid c'ulttit,' ac tivity
had tt, till'tipil.t of thelti.trlidlotClX WV l -"'l' , 
cit sofl'id its tt(lfinacial a(lst hrikii 'tapiati earlsllof Io-agotwas also the (t'e~r of all exhilisivtcI)' pamilr ed rc'giott. "Tlherc, is suarC'eh 

g foot ofillldcl'vtipcd lu 't 'tilFlirpllkt d its .iltll,tsv II3.,- l addi
tiol to dilvi, tilldlIwli p ratiiiitr aiitv, this l ioiic d illht pro

tariffothiilltranlpor.t 1lsts tll.hld lltt,hfrotghc start ill Bo
dutctingotill of dlttit(tfitoiesrli cioeidct th Ieti
1tM5l Ltilo a timall '3.Ot(ser, C oduilgtv.s lol stm
 
goodsl ll itil) 
 till1Ic rll l m gt. ddition, plami,imit jrkcIt a iimiuthtu'ed textle, dl lica,ls. fIcltilizer, ',o tin'., Thre coil l miles of, the 



110111Tht M',iti s of< tht(, aii i( .Vi<l('dfo lil~l .13,00 ,ri, Iti( ill
taroli ~gtll idih~v. t YC, arial ltlititlI.() (tH tolls aitoal19,5(

more, tial. iltv o>thev n-~io ill (dohlhia-aild tht(, sill( mitlics of, Zipl
quir-t . opplic~d ittuiiiij
lpart of thc nittilml mi'tirket. 

To"<the lhl , l Hit, sablla risc~s ithliptlly illh) tht( highct latllt
 
fa,'milw lvoioll of B l ci'(.t.all al.vt of sulbsistell(IC il" iculdtiri and small
 
market towns,.. Ih1cre iutflicicltit farills, ilim, primitive lliills of 
 tralls
port, stcill su'lhIts whecal. bill,trhv, atid pl+.ttces to Ihe, Bl~otA l mitz'ket.
 
lBo\'ac,(t wits Ats() mw of tht( lwst (ql(lo\\;'t-tl ljjillijjt y('rio~lj:. ill (, ool)iij.
 
Ill 195,0 
 the ,'(rovcnmwnt had jost I~'dhem tit(, (.tistru'titmi of it c.oke
 
plant for Ille Pa/t
iro +and steel u'wks ofl (h, lHi, lo'altt-d iwa'r et'×ttll
. ivet it'oll orc,. coill, iold lilicshom . rt,,.s.rves, Farthert to the llorth, isolated 
oil .t l+latcalt inthbc(hhcd il+lhdw ordilhc,a ()riental, the' cit N ofl Btli.ala-
M 'il c-'"t ri > t ,tt celliltl itild textiles; for its owi , con~sumption and \\,is 
known' its groillg it .'ttrtht(, tobacco c ~f,c',sttcri Colom bhia.
 

,";itmlh\'s tof < +,,it(.~ t dw~thiglantd 
 plathcatl dips dmu. Ito the 
wa;ril regionrs ol the, N.1,4dlclhia~ Valley. Ill some arc'its of the \%:ille,, 
rice aild c_'otholl \\tcr'c trfo~ntht(, il,+kets oft tit(, te'lopelalt, plaltcatus 
:1'oot l( Ijoo t>l't.'Ilht's . t¢,d lro\\.'tl il jtlS, to<r(tllht - \withl till 
sablla of lBo(,otit, till farming and milling ilrevas of' IoyaecA, and the 

1). J. IEdcr, Colombia+( Lon dolm: T. Fisher Unw,.in, 191:3 ), 1). 217/. 
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isolated city of Bucaramanga formed the eastern "economic entity" 

of Colombia. 

TI' Cauwa Valley: Cali 

Separated from the Eastern lighlands by the 17,000-foot peak of 

tile Cordillera Central lies a second major region of Colombia, tile 

Cautca Vallev. This region, known as "El Valle," consists of fertile plains 

15 to 25 miles wide and 1.50 miles long. The "( ,ardeii of Columbia," 

lalmilton wrote of the v'alley ill 1827, the Caiiea is undouhtedlv the 

finest of the eultivatetd agriclt]ral regions. By 1950, the large sugar, 

Cotton, cacao, and riee plaiiktioiis which domilnated the fertile lands 

were becoming ieIhativ'le eflfiienit, inehilizai d opelrations oi irrigated 

lands. Cattle grazing and dairy farlmilng expanded and the region was 
known as the "California of (olombia.' 

Cadi, the naijor city of the (CaucaValley, was clearly the commercial 

elporium of western Colombia ill the early post-World \\'.r I! period. 

Numerous industries, miiv established its branehes of foreign firms, 

had begili to locate in Cali b\' 1950. N 'ewerfirms produced chemicals, 

pharmaceuticals, and palwi., whilI oldei. (nterprises ian ufactured 

woolen and cotton textiles, rayoins, clothing, and fiber protduets. Tradi

tional food processing induistries, slich as the milling of sugar, rice, 

wheat, and coffee continued to grow ill importance. Other towns in the 

Cauca Valley, especially Palmi ra, lB ngil, and Sex'illa, were booming ag

ricultural centers. 

Two cities to the sooth of, Caulca Valley', Popaviiii and Pasto, re

lained isolated from the commercial progress of the north. Popa)'iln, 

an important adininistrativ center, w'as the lost conservative and 

traditionaI of Colombian cities. Pasto, niear the Ecuiadorian border, 

carried on its conlmerce witl the Pacific b\y means of one of the most 

tortuous railroad trails in the world. During the colonial period, the 

maj or ronte of trade and coin inicatioii south ron liBogotA passed 

through Neiva, PopayTh, and lPasto en route to Quito. Not until the 

p. I laimiiltoie, "raiels.ThrougtlwIliInteriorI'rovinices of Columbia ( .London: 

John Murrit\, 1827), \'ol. II, p. 1361. "The Valley is much richer than the Mag

dalena. The soil is deep, the pasture rich and fertile, as is proved by the large size 

of cattle which are very lean in the magdalena," wrote (. Nmollien, 'ravels i.lthe 
Republic of Colombia (London: C. Knight, 1824), 1. 281. 
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1930's did tile Republic's southwe:.stern cities become incorporated into 
the national economy. 

Antioquia: Medellin 

To the north of the Cauc:, Valley, where the merging ranges form a
broken plateau, developed v,third zone of settlement, the industrial 
region of Antioquia. Its eapital city, Medellin, became known as the 
'Manchester of South ,Nt-wrica" and the "Chicago of the Republic."

Lacking e€xp:sses of fertile land, Anioquia had been forced to de
velop on the basis of small farms and ul in liig, trade, and nmanu fac
tui'ing. Eveill tile colonial eCr,the Antio(1tiefio had earned tlhe reputa
tion of being more )ractical, more pcrsevering, and more enterprising
than the Bogrt;sao or Calefi,). It was the wealth of the mines of An
tioquia that s',!pported the armies of' Bo livar, wasand it Antioquefio
capital that fii:.owced the banking activit' oil the salaila. I
 

During the nineteeth eentur livi e .' 
 pcisioii of Antioqluia from the 
mining settlemenits of Medelliin proceeded southward into the present
)epartnents of (id',c; stnd northwest Tolinia. The A:ntioqpiifio pioneer
began cxtensiv' planting of coffee on the tiplands after 1880. With the 
successful extelvioii of the c(3'e(0 crop soluthward, the A\ntio(l1'fio built
the nex city of .alliizales, which iw ,19s had become the largest sup
plier o premiun, mild cofiee i:lthe world. Coffee has remiained the
 
principal export and fareigi exchange 
earuer of Colombia.

IndustrilI activity logan, ill .intioopia carl' in this centur, with the

importation of' moierni tex:tile 
 m'ehiirv ,cfromEurope. As a result of
 
Continled tariff Pi)utecti-oi after 
World W' r I1anid domnestic invest
ment of coffee earsings, Antioquia had developed by 1950 into the
 
Icading inaoii1a1,vus ing region in Colombia. 
 (11textiles, .iedellin led
 
in the ,spinning and weaving of cotton, 
 wool, rayon, and viscose; its 
cisin ial plants manufactured fertilizers, pharmaceuticals, soap, and 
plastics. Sv(veial fionclris, atsteel liill, andl factories for metal fi'ni
ture and tiil containers formed tie (ore of a successful metal-working 

,lDavid 1311sh ls4, The Santaidthr Rcgsime inColombia (University of D(laware 
Press, 195.1), p. 98. Eder, op. cit., Chap. XIII, "Banking.""James j. Parsovis, Antioqueho Coloization inWestern Colombia (University
of California Press, 1A9), Chap. X, "Coff-ce," pp. 130-5.3. 
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industry. The Il achill( shops of .ih'lcllh produced sugar-milling and 
coflc-proccssiilw e(juil)iclt 'or ti, agricultural areas, as w-l as ma

chie. parts aldl castings. III adtitoinI to thtse, intdlistrit's, .letfl'lli also 

prodult'e'l glass, pott,'rv, ct'itIllt, an(d shot's. 
Bv 1950, Mlufeli ilatid bcf'olhi the secold largest city ill Colombia 

and the most imlportailt indulstril' 'enter. Its totl tlec",ricpower geil'r
ating capacity was one-third of Cololmbia's elntire power output. 
ltada, Parsons wrote of Aitiojliia in 19-19, "this sober, vigorolis, and 

vital clulture £roulp, p)roducllt of' four celturies of geographical isolation, 
constitlit's clost' to one-third of((olombia's )opllatiol , virtually Ilonop
oliz(,s its industrytrv ;d colmmerce, and grows thlrtt'-qtuartcrs of, its great 
export coff'e crop."-

Tlh. Atlantic (,'o' t f{'iio: 7,The Three Po'ls 

Scaled from th' interior by the rugged highlands of' the Western 
Cor(dillera, the It'rtile lowlandls of the Atlantic' coastal rcgion form the 

hinterland of the, threvr(' historic nortlit rli ports of Colombia: Barran
qluilla, Cartagcila, anti Santa .iarta. The three cities of this region have 
grovn ind'pet'dently of each other a d isolated from the three interior 

areas. 
By 1950 Bitarrianqilla had lec'olev th(' third largest city in Colombia, 

the major :\tlljtie )ort, and co trol point of the Mtagdalena liver navi

gatioul. Its in(ustry ilc.l(luded ttxtils, mltal working, thi rcpair shops 
of tlt national airlines, a blrewtery, and til(' large'st cemnt Plant in Co
lomlbia. 

Locattel to tht \w'st oil tht most itltal natural harbor ill South Amer
ica, Cart ag ,n \\its tilt capital of ai rich agriculttial ar'a stretching 
south into th' vallev of tilt Silni River.' In 1950, local industries of Car
tagtla includle'l food prolcessing and milling (f' sugar ani grains. 

Santa Marta, th' smalilest of thel tlee coastal citi's aill historically 
the oldhest existing st'tticll'ilt (oi tit(, South Amerian mainland, re

maincd an isolatedi hamana port serving tht tropical plantatims of tie 
lower Nlaglaltina Vallhey. 

Theste art'as-th, Atlantic coast, Aiutio(Iuiia, the Cauca Valley, and 

Pa o s , o ). cit., 1). lI. 

1,. I. ComoIoIogLhomiu Graham, Cartagi'o and tie Banks of 1/t' Simi (Londoln: 
Wiliam I Icilncima, 1920), 1) . 103. 
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the Elastern llighlands-forled the foilr (coloiflic, regions of' thie polit
ical 11io of Colombia."Itis rather as tholgh Lagos, Manchester, ILa
varia, and I oiioluht were all withlln coimioll frontiers, speaking the 
same lalguiage but subiject to the central authority of Kyoto," cor
nentcitd a journalist on the diversity of the regions." 

The "railisortSilloalion ill195)0 

Il spite of the isolatioi ll ile foirmidale Illoultaiii barriers which 
separated the f1o1r regiols. lefiiite routes for interregional and foreign
trade had t'volv'td b\ the middle of Ceitl. rthe present . \Withi internal 
growth cailue imlprov('eliclts il the transportation facilities of, each of'
 

(Coolllliitsfour
fou.collminlic cititics.
 
.\n ('xaiiniatioll of facilitics ill il,1950the transport Colombia ic

\'rals i puzzle of crudclv cot'(et'ed pieces aci('llIllted over ct'iiurie's 
of dctrioratioll, repair, and substitutioi,. Two lpltterils of tralisp'orti
tioll wt'r apparelt: first, withill 'atch of til 1'(a(ions goods moved from 
the f'arm to tll( mnarket, friml tilt' ouItlyi\iig tow\Nns to the central citv', alld
 
front the cities out to til agrvicltural hinterlands; St'colld, glots also
 
Illv'td lutw\c'ell regionis. Illparticullr., the ill -(.xport trade, illspite

of 	its low voluijt'h, was iof colnsidt'ra)il importance and \itc.
 
The facilitit's of altill(,
theilulr reriojS(l r''t' patt('er1S of ttlhI(' de,,el

opcd 1), 19.50. E'ac'h mluctololitall ilrea had leco'lic ilhe 'en~ter of' a spi

der w\lt'i of, roads ;111(1 rail networks. Eaiclh area had mlladetthose im
provemlents in transport that telded to lillite it as a rugiol. Blogota, for
 
example, wasi tile celter of five radiatiig railroad lint's of different
 
galiges id all extellsive network of' iideluatly,mainained roads
v 
which extended to all parts of the sabilaa, to Bovacait, and down from 
the highllilts to 	 lltdillellthe Valh"' (see \lps 5.3 and 5-t). 

the (alicl P'acificWitiin h \ilev, thu Railhoad extended tile entire 

"Jaln.s .Morris, T/ Road to Ihutldcrlsichl: A Jorloow, to Fire Continents 
( 1',uluuol, 19(3 ), P.179.!'A tr tvfh.rwro t,(if tll(,hiilazod railroad, "C(h hians fa uttc,',rih \%iltaIls 

work theitoiiiihle, rctvicratioii (f their orpid cmatrv, but such ,is have sc'cwe 
were fli1k,
miliitu e saiphe of' tfilt l'cal Ilhio,, (f slight practical \;Iho. event 
wheo thitv'ielh(d (.' Ihuiipilic." A. I rjrick, \'aboululiidu )wne all (It- IMon.\ 
til.'dcv (Ccnturu,, Teak ond rollilu rail1917 ), p.17. " stock of il Sabana 
viy arc, a' mighilt hv .\p tel, of i. i t trimilikv kill(. Tl transpfortaion of the 
rails, lo' stothupltcauucars, and ] ml ti\, 
 h Hea, ulean I .foizans, 	 was i il A i rc' task."Up the Orinoco and Dow'n thr Alatdalcull (..\lph~toll, :317.1.910), 1). 
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Ilngth of the vvalley front Po.)t.'ll to Cali north thlugh the Depart
ment of Caldas and, since 1928, to Armelnia. Call\was connected by rail 
with tile larl)or of Bllt'iitltra ill 1915 (s(( Map 5.3). M\ovements 
of, coffee al] oil ((there were 11( pipelili s) produced the Larg, t pro
portion of l'cV('IIIc fr the 'ieil'oals. i'filli'(l sltlii', C ('Ch r.(f wilicals, 
and metal products coil)(scd teli holk of the fI't'iglht novilng with in 
the region. 

To th( north of tli (ili( a Valhv, th(, Pacific' iilloilod \\,i (s'olilected 
ill 1918 to t( Aitio(Illlia line' thlioiighnle' of th e101g]41-1 territiii illsmi 
Colombia. This link Fi-ovicd all ill-rail linie from \ed('llin to the 
Pacific po)rt of lHii'lvclitt i"a..\As('co(l raih'01(l , comlhpleted ill 1929, 
ran eastward from .he(lellin tIroio li the ioimilitaiis to the M1h,(llil'na 
Rive'r port 1,t1(' Brl.riit. .\h(hltlh also tIt) of fourof Ptil was celntelr 
radiatiL r); (a Vs. "Ili ,wilaxtraffie k still p)Lr(hiillililIlitlV hl]ia " Par
soits ,\rote.'" But this rccllIcit; c'rc'I('j, as tile :olombia s called 
ti( colistrtcti)uin of h1illw\s. wrill) itted I Ih, li ia( i c c'Clilil\' to 
(xpan( rapidily withii it(' n-,0ioi 

In th(, .\tlantic' coastal aal'(ci. tratlsportatill (hepl'l(hd ol the \w'ate'r
wax's. No all-weathe'r rta(ls colictel th( thre coastal cities, aimid most 
inteCitv trale a\itscarried on bv coastal shipping along th(, Cariliean. 

Cartagella, once tt( mst powerful port of' South America, had beeln 
first conmectei to the Nagdahena livir ill 1680 by the Canal del 
Di(fue', ald later illthe Ililmete'(ith celnttuv 1)v railroad. Iarraliquilla, its 
major rival, construlcted ;I new chlianlil ill 1936 which op i,(d the 
month of the, Nhagdahena to oc,,agoilng ships. \With tile (xpansion of' 
the new ililand port, th(, city of l3arralufluilla became the principal At
lantic terminal for the interior. The major problem, however, which 
threatened tli(,existence of the citv ('ttimued to he th( proper clear
ance of the mouth of the \ag(dlena. Known as Bocas de Ceniza, 
"Mouth of' Ashe's,' the channel was difficult to Ioairtain, and ocean 
ships, before ente)ing, were forced to "top-off" cargoes at Cartagena or 
Santa Marta dhuring low' water scasons. laintenance of tIh( entrance re
qluircd continuous imx''stinent in tI( chanlnel constrIletion and 'dg
ing. 

The least developed of th(, Atlantic ports \\'as Santa NIarta, As early 
as 1881, rail constrlction was initiated to link the port t( the interior 

"J. .. P'arsons, (p. cir., p). 171. Sc Irai isc() havir (:isneros, IRcor on thec 
Construction of a Railcay from Puerto Icrri to arho a (Va Nostrarld, 1878). 
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terminal of Fundaci6n. The United Fruit Company of Boston acquired 
banana plantations and the railroad in 1899, and by 1950 the area was 
the major producer of bananas in Colombia and exporter to the Euro
pean markets. 
The transport facilities within regions-from port to city, from farm 

to central market, from mines to factories-had formed no single inte
grated network in their service of internal needs. Only the Pacific de
partinents were connected by an almost continuous railway network. 
\Within the Laster Ilighland region itself, the railroads were of differ
emnt galugcs and equipment. Their roadbeds, constructed over several 
eras, conformed to variols sets of engineering standards, and steep 
grades and sharp curves limited the capacity of the lines. 

lBetween regions the constraint imposed by the lack of transport 
facilities was even mre seVere. Interregional trade consisted of a series 
of tralisshipmnenits from rail to water to rail or from rail to highway to 
rail. Cargo from Iarranquilla moved up the Magdalena on steamer as 
far tsPuerto Salgar (with possible (lelav of thirty to sixty days during 
the dry season) and then by rail to BogotAi (see Maps 5.3 and 5.4). 
The industry of, Nedelll was opened to Magdalena traffic only with 
the completion of' the railroad to Puerto Berrmo in 1929. Another iso
lited line connected the mountain city of Bucaramnanga to Puerto IVil
ches on the Magdalena R iver. 

Whil the major trade outlets from these three cities led to the 
.lagdalema Iliver, this water route was an unreliable channel of colin
inerce. Navigation up the river ly steamer to the interior was limited 
during the dry season by shifting sandl)ars and shallows, and during 
the high water seaso by floating logs and other obstructions. "The 
fiame of the Nlagdalena," wrote ome observer, "rests not upon its length 
or its wi(lth or its dej)tll, but upon the fact that it has been from the 
beginning the way into Colombia, and upon the spctuc ihr difficlmty 

of its navigation. Nevertheless, -more water than land and more 
mud than water, the M agdalena continued as the Ibackbone of inland 
transportation in Colombia. I 

Blair Niles, Colombia (Allhtol-(C:enturv, 1939), p. 329. Earlier, Arthur C. 
\'Vatththad noted, We believe that th]( soolttr the leaders of this ,nation are able 
to aband Adlthlight ol tht.atdltetna as til main avemne of traffic tile sooner 
will the cotttt'tv make a real step forward in its growth al development." Quito 
to Botgotd (( rte II. l)oran, 1917), p. 299. For a description of steamers work
ing themselves loose from sandbars, see Isaac F. ollton, New Granada: Twenty 
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Due to the seasonal "disability" of the Magdalena River and as a 
result of the opening of the Panama Canal, Buenaventura became the 
leading port. Coffee and cargo from the interior region were forced to 
move from Medellil south by rail and from the Elastern I lighlands over 
the Quilldio Pass into the Cauica Valley during the dry season. 

Coffee, Colomlloia's most valiahl)e export, moved 1by two routes, After 
1929 the crop from northeast Antioquia and the \Magdaleila Valley 
traveled ol the rail connection to the .a\hgdalena River and then )y 
boat to Barranluillt and Cartagena. Coffee from southern Antioquia, 
Caldas, and the (:atica Valh1v was shipped Iw the afl-rail route for ex
port froml uBueClilventlri. 

The 1,tumnrous transfers involved in the routes descril)ed above im
posed extra han dling costs, high insurance rates, and serious losses clue 
to breakage and pilferage. Movement of goods was slow, inefficient, 
and expensive. 
The system of rail, river, and road transportation was supplemented 

bv the deve(lopillmet of air service between all the major cities of Co
lombial. Organized in 1919 1y,;erman pilots, the commercial airlines 
expanded greatly after W\orld Wiar 11. Dlue to the difficulty in the in
terregional overland routes and the relatively low-cost service, by 1950 
the airlines were the principal carrier for passenger travel over dis
tances exceeding 50 kilometers. 
The Coloilhiall gov(ernmenlt. (luring tile general prosperity that fol

lowed \World Wlar 1,had initiat(d plans to improve the general trans
port system. The railroads were to be extended and unified. Construc
tion had already erull oila new moimmtaiml railroad fron Harbosa to 
lumaramanga, a 223-kilomete. line which wvould(leliminate the Mag
dalena "lisabiliv.'" A second major project was it100-kilometer link 
betwell I1baguam, Armenia across the Quindio Pass. Of the 14 kiloani 
meters of timmmnel, the lolngest would be 5 kilometers. Additional projects 
inclided railroad .xtetisiols from Medellin north to the Atlantic coast, 
another from Popa'o't1 to Pasto,andi a rail cutoff from 3uenaventura 
to Bumgaf, All innmrtl], of, (li. of these plroects rel)reselnted new lines 

Months i llI't \Amiw (Hlarper al Bros., 1857). For an acc mt of the earliest 
Steamo)at colcv'ssio umring the War of Indcptolndenc , sce Ht. L. Cilimore aml 
J.1). Ilarris:io, "lua lernardo l'ilwrs an1d th(iIntroddULtiom of Stamin Navigation 
oilitl MagIdah la Hivcr," II/Lpaoic A..\('rican istorical ncricw, Vol. XXVIII, No. 
3 (-August 19-18), pp :3,35-5). 
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iVouinitailoi.s areas, whic'h vould be of cXtrenel high cost to tile 
National llailroads.,2 

New ]highway con1st ruction re)resented aili (qually ambitious pro, 


grain. Il19-19 aloiie, thl lDepartment of Public Works had contracted 
for 101 separate. projects nil ll parts of the general highway network. 
Like the rairoad progralo, there was a notable absenee of national 
priorities and great dispersion of effort guided by regionlM interests 

and imioediaLte export (11cds, 

In spite of all the S(,\.((, wc'akiiessts illthe tra usport network, the
 
period immediately following \World War 11was relatively proslrous
 

fIr the (olodl ibilc(ollony. TIh' I igh cost of interregional transport
 

discouraged th, coicc'itratioi of industry illally olit region and re
stricted the ma'ket to the hmie'ite area. The ,X)ort-iloport trade, 
on1ce f'eedl lie led to (olgestiol illexistingof \\illtile constraints, 

port capacity, forciigf relocations anl distortions of thie traffic flows to
 

whicever 1)ort \was abde to provide the service lleed(ld. (Cargowas di

vided almost eveiulh l)etweeil lludIthe Pa;cific Atlantic ports. (Ci en the 

condition, of the rail network and the uiinpaved higllw\v:ys, it was appar
cnt that Colsideral)e improvement ill transport would lave to )(, un
dertaken if tile demands of the developing econnoiy were to b~e illet. 

The Missioi of the W(rlid Bank 

Ini 19-19, (olombia invited tlt Ilternlational Bank for lecon

structioln and l)evelopment to "provide an objective, I1liliased analysis" 
of tile counitrv's potentialities and l)robl(ms. :\Ceteral Survey Mission, 

the first of its kind organized 1v the \World Bank, examinied tie elntire 
ranige of the Coloimlbiaii ecoitoiny. Thw mission report,' "itslong, al
most as iltriciate as the, Old 'TIestamiut,'" was first an i\'clntorv 

RIcvistdC!C.s,,o Adoinisbrlatit dc lv lirocIrrih' N.'ionah',s dc Cohmn
bia. Ni'micros 76-7 L, EdlitmriaI .'-izt,tl(.,
() tAi: 19-0)-50 ) 

" hitclrlation l 11,, antd ,t Thel IRa~i, alBank r c(onst,'u('tion lDevc,h n of 

I)rl'hpnti I',rm ]or (.uhmnbia (IBltl), 1,95()), conlmmoiv ('alh'd ilti|no 

(.hirl t tlin*(o rric I lt"aui .r (h1, (i tf h uisim, )r. I..Li (urri, a former 

)rfessor ol ( ji("m IIl\'ifard anod tot U Iv~rit\ 't'oomi a((fisor 'rcsi(hlut 
Franklijt I). RolIs(, lt. 

1Morris, op. cii., p. i .
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of the ecoioioN a.sitexiste(d at the tiuie of the stidyN, and seccond the 
outline of a five-e'ar developioenit plan, including provisions for for
e'ignl
fiiallcing.
 

\Vithii tlI ,litire delopmellt planl, the cillphasis \as put oi traims
portatioll. Althollh the plll anticipated a bore or less halInced ap
proachI to d(,\'elol ituit, inllludiU holusing, indilstry, and lgriculture, 

:30 pereeat of l]]iiivstIoeii \\.its to hlie chllilllcd(l ilntoi trans)ort (llr
ing he' coming five ,'iirs. Aicomlp)itlyilig the J)lojectcd iiI'%'.,t10Ints, 
tht progl'iu also calhed for riflols, ('specially il finance, administra
tioti, aid )blit regulation. 

As part of the programi, the missionIl p .eiited a general trallsporta
tioi plal Sressilig t\io Inajor prilIti)lc . irst, all ili\stIllct illtrails
port \\.is cojll),rd to Alltcrilativ ill'';t,,(lit illotlItr sectors. h'le 

iiiiit of capital for ipliprovelcliet of roads, for exallple, \vas limited 
bv. thle iliicds of housilog aiid ti'pow'r projects. Second, the projects 
\vtiirr plailil i rlatoii to the iniidstrial aiid agricultural sectors and 
their deliliids for triisJpoit sr\'iUS. The first colisideratiol represents 
ii,oli)ortlliiiit ( ost of cl.iill fli'. setoiind is a reilrilider that tralispor

tatii li is itderived deoilli and dtpellds on the location and luieds of 
Ihe.produc imig sitois. 

The transport rccmii einidationis of' the \W'orld Bank mission were 
alialvsis of triffic flows and itbased ()I1 diigiiosis of thlishortcomings of 

the s\'steli iis it cxistd. Thie major factor rspolsibil for tie high 
tralis)ort tcosts, tlie rport coliclilheih, \\its the depeildele oilthe Mag
dileoa River. Tle programo souight the liilliatiill of till\agdalena 
liver disabilit"v ,ilid iprovision for All-\car access ti the Atlantic ports. 
Ill J).iijeets \\ould relitve hiavliVil'tuira of uillicof the eXcess freight 
calised liv seiasllill 1ilnielih of tile liatioli's trade through oie port in
stead of tihrie. 
The .llrdlleiia Riv r disabilitv could he o(,verll, i relativelY 

ecolioiiuical ldditiolu stel), the costlytitlhraliload network. \s itfirst 
coinstriuctioii if, the four ixtellsiaa,, tlhe imonitinihiiiiding railroad 
fromi illirhosiilitirailanaaii tiill, rilite from liagln6 toto iid tIie 
Arllllia was to i proiposed to study Ii halted. Ilstleal, the Ie llilli 

link from Lat liiaa to P)uiertio Berri' to lierto \Vilclies along flue floor 
of tli \hlnli.leuu River Valley. Tis cioinectioii of' 250 kilometers, 
built on fairly level griun(, would join the three existing rail systems 
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in Colombia. The phl also required an administrative organization 
and the resetting of' several 1ran el lines to achieve it lli'orm yard 
gange throughout the countrv. 

To insure the success of the Mlagdaena Valiev Railroad, further in
vestment in the Atlantic ports w'ouhl 1w ulecessarv'. Tha iuioth o1 the 
Magdalena Rivcr would h, m aiutaiiiwd; tle l)iqiue Canial, coulnecting 
Cartagena and til ri' ,ve would e, dredged ;111(1 deepened; and the 
river channel north l' Ileto \Vilches would he stabilized for shipping. 

The mission lso priieutu'i t highway prouran hased oil better Ilse 
of the rcsources alrea(v inkiodevoted to roads. Iliighway expenditure 
would he limiteld to a lw major liuiks to couuulut til existing networks 
in the popillatcd andl ilu]istrial aias of the couuitrv. ()nlv -i percent of 
the road swtcm \\,as to lb pavcd. 

The transport plan, like tiw rest of' the program, reprepcnted a work
ing gutice fol tie ellsIling y'ars anl\was not intclded to be a detailed 
alloeation. Thle Su gested rail alli roaid projects were cssentialiv ideas 
for the improvcment of the existing transport network. Thn plan op
posed both tle ilh'lndelit railroad and highway projects and the 

port improvemenlts contemplate'd bY the Colombian government and its 
agencies. 

The Cunrri Report was the first overall view of transport in Colom
bia. Because it (onsidered rail, highway, water, and air modes together, 
the report was a cear d1i'partr(' from the tradition \\nic'h had been 
followed ill tlt past. By coordinating transportation with economic de
velopment, it provided a challenge to those who would implement its 
recommendations. 

The Era of Investment 

Iigliway Prograim 

The World Bai4, report was submitted ill June 1950, and steps for its 
implementation were initiated at once. The Colombian government ap
pointed a nonpartisan Eeononic Development Committee composed of 
six distinguished citizens which filettwice weekly to review the report. 
Aided by a group of foreign technicians including Dr. Currie, the com
mittee drafted its own recommendations for the specific investments. 
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The greatest e'er for implementing the d(velopillent program was 
to be neither the Conmnittte 1o gove(il'rnet appropriations but rather 
tile -nderstillnig that ilterniational lcindillg agencies wotld make $200 
million available ill support of tile reconilncll('d projects. It was to )e 
stated ill ti( colliitiojs for tl.se loasll that instituitional reforms would 
be eff'cted id coorldillat(d plannming of ilI(istiiiI achieve(l. I 

ti irst 
illil(liH[tc ilprovellolit of tle ilatiollal roads. )uc1 to (dlaolitillied 

Olle of, ] p]rogramlLs el l'(,ld i the colmitte \\as the 

llSoal 951negleet and(IIoo rais, I)v the roads ha(( deteriorated to such 
all etetlt that hirtlier iiiVestimne't ill recolstructioi was essenitial ill 
ortle' to hllg tlheillp to s(rvica)he staniiaris. T(o mcet thes(, nceds, 
the Economic D)e\lopilllt (()mllmitt(( offcred a two staget program of 
conIstrctioi, r'storatioi., all( maitenlallce, knmown ias the "lhla Vi a l." 
The first stage to i) compiethd in tre \ears, illeillded olih' 155 kilo
l.ters of, ne\w highlway coiistlitioll and imlprovmilent of',0 ki2lnome

ters of existilg network. The cost of this was estilltl(d at 90.1 million 

The \World Bank, iii respoilding favoralh to tilt( collniitte's two 
sta re progrinl, expressed reservltiolls of' the ahilitv of Colombia to ti
dertake a iretvr plan proposed i) the .hilistr of,"vPublic 
\V'orks." The organizational training requircmlemmts fo tic cnnllnittee's 
smaller program ilole would represent a considerall, lask for the Co
lonl )ialn econom\x'. 

T''lle Piog'Ml seleeteud 1w the \World Bank iumeiided imnl)rov\ocmts on 
tiht, major trlek liles and paving( of the highway from Cali to i3nenlla
ve'ituila. Tlhw lcw (onstruction woul ie (oolleetrat(id ol the 
Cartagena-.\ledelin higilwa., ,giving Medellin its needed outlet to the 
nIortlc(r'l Coast, All oth(r projects th(i being undertakeni) ' ti( Minis
try of: Pl)lic Works wire to beI abiandond adil( resources would be 
Concentrated on the projects specified in the Bank program. Thle guid
ing principle of tihe Plan Vial, ill the abslinc. of any cost-benefit anliy

'' Comih, dc, I)earrollhoIFcoinonic, Info~rm(, final ( liohi': Ianu c(h lit R lhlica ,
l,9.50 Awl{M svc, p X11,st ' limh(' an .\I 191 lvu,Jlly (hml . XI1I, XXI. 

t.\ iX(hill r r~ih of 1.9) JISI St (10. 

nacionalhs df la lIl7 ihl iva dc Colombia, 1)51-195.1 ( Bogotilt: Mini.tcriit ie 0! )rs
l'lIblicas, I1l)lJp- l i);ptrtlnt;al, la 'try1951 ). The4 )rgril, would cost 165.2 
million l ptsI , incliit, abo)ut fi , tini's lll05t, constructio and iilnprosmnumt of 
some .I,1I0 kilointtrs of rotIways. 



La ntsl(i I'S zlJttL, (II'nIt\ Ai des hiighways~until sluJpus sta bii ....IX.Lifl Siipia
Nl'dclliii rini, a tri~'k waits as a lnilhduzci begin chearing. i'lIio 1w author. 
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sis, rested largely on linking major cities aldl the creation of a single
liiified economyv. Because of the urgency of the transport situation in 
Colombiai, the Hnk allowed ai xception to its general practice of' re
(Illiili collipite (.1ilecring studies prior to a highway oal. On thismiergeicy basis taid aiiuitial loan of 816.5 million, the \Worhl Bank 
ill1951 hrimallv stepped intoitransport fillailcilcug ilColombia. 

)ncc coinstruicti(rot1| Illil'wav, (t(Contractors rallinto Several iln
forcstcli difficulties. First, (lit to rt'curring
i. mlslidcs inthe iiountains,

addlitiolnal la'*v Iilipiclit was llccdcd. Setolld, climatie Conditions 
sitggested that the originlal proisio to pave oiih' 15 percent of the 
network would lead to t'eXssive initiitelaiice costs after completion
of the recallstructioll. Third. suppluleieitar, funl:ids were liceded for 
even milimial minteatn.ce activitv and for the trailling of Colohian 
staff. By lae 1952. withiii aityear after tht highway program had be
gul, itwas clear that dollar aid peso funds would be insufficient to 
colilplete th, pogr imi, 
I Supte nher 195:3 the World Mank extended
 
a secoid hiahway loain foI S14.35 million.
 

As constructioa progressed, traffic using highways increased bevond
 
the 'xpe'ctatioi of the \liiistrv aiid the \W'orld Bank. The.contractors
 
wee forced to revise the cligineirilla standards of the projects by 
 re
daIicii gradiecits aml 
 curves, aldding bvpasses, replaciig substandard
 
bridlgs. awd tlickeiijin pa'veoitc
,s to carry the licavier traffic load:;.

\Witi the ulpward designing of tlhe 
 roads, till(litire character of the
 
proriain tlhiiged .:roi whal 
 had begun as all clnuergelicy rehabilitation
project toia hill-scale construction program. 
In June 1956 the \World Bank extended a third highway loan of 

,16.5 million fo the completion of the same basic plan that had been 
outlined in 1951 and 1953. Agtin, several imeXl)ected factors conltrib
uted to the delay ill tin 
 progress of the work. l)omestie inflation had 
the, eflect of dolabliiig iiouistrtictioi costs letweeii 1956 and 1960, re
(cilg tle vali of thc liatioiitl Iudget. The goverinent, slow to re
adjust itscoi tracts ti the iI latioliarv prices, also pursued i,policy of 
spreading itslinds innouuiullllnerouis local contractors rather than con
celitrating oil a few projects auid using equipiclit to capacity. Unit 
price, contractors, in orderIo cut losses, perforined inferior work,

while many cost-plus contractors, rather thli 
receive insufficient fees
 
on their fixed overlhcad, stopped vork with government approval.

The inaintenance prograin that had been written into the second
 

http:minteatn.ce
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and third highwav loans hadl never been put into operation. In spite 

of the reorganizationt of the highway department, little administrative 

efficienc\" had e(li gained. By 19600. nine of the twenty-eight main
tenance shops iad yet to iecoIIpleted, aid the Weight regulations n,-
MiaitL Itt'CtIfOIrC(d. :\n inspection by World Bank officials in 1960 in

dicated thLt due to the lack of maiittelIaitct and th ' o\'erloading of 

vehicles, maiv of thtroads wtre lre~akimi lip. 

Late il 1,960. (olombia approached tlt( \World Bank for a Iourth 

loin. Aftetr cititl)rthelsiVIV\rviC\V Of theHtiatilial hiigIiwa ' roghlo, 

the Bank extended a loan and (edit tf $39.0 million ili:\ugust 1961. 
In granting this fIurth loai, the Bank imposed a stringent set of con
clitiotis iln cfort avoid nrep titioll dificulties. Thean to of' the earlier 

governmen)to1 ( otolia waS re.,lileth to eImploy costltatits, and de-
Signm Standards \'rc'Iot c'lHmtud withtout thei ag1itictieit of the World 

Bank staff. Aful nitiintelttan.mt, pgro(rtil \vas carri.d out, atnd weight 
control regitlatiots were ritinposetl. ThI largest single comistrtetion 

project was speciid as conifphetion of the highwa'ys hetween Medellin 
and Cart-a1gia, first fu imItler the initial progratit in 1951. 

The road prograiii midirtakei tin ('olonlbia durine the 1950's had 

been of1 III tttf)I(h'tt(d Mlugitihl both for thte(ottitr\v a'th for the 

Bank. The maijor diifficultits tteOItiutrI,,d inltlhe execution of' the pro

gram had it clittrplitt inl thc Baik's pr.vittis exlrieinti with high
way work. By 1961 it uc'aite evidten't to Bank officials that a single 

program ivolviitg 3,0(100 kilointers of toad in gentrally mountainous 

terrain was mitch too large an tmidrtakiug foi- the available resources 

of the colhntrv. t)er (Colonihia allocated at leastteit years, 1,776 mil

lion pesos to (otal ltigl\\ay Slpeutdi ltg, in(li(linig large amounts outside 

the lBank-supportd prog6ram hihict, wltuti converted 1).'using annual 

foreign exchange rates, amounted to some $491.5 million. " 

V/ic Railroad 'o(Iram 

While Colombia was ttdrtaking the tremndous rad cionsttuctioi 

improvement program, the governnlent was also piursiting, simulta

neously and itidependently, a program for rehabi Iitation and extension 

SIIigh\y\ \it pttdittrts taVailabthfrom Imlinisterio (I.otras 'i'blicas, m.n oria 
BogotA: Imptunta Nacional I, annually 1953-61. 

http:nitiintelttan.mt
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of the national railroads. The railaroadl prograin, like the highway plan, 
grew out of the rcoiiicdations of' the World Bank mission of' 1950 
and was also financed by a Scries of flour loans from the IBI1M) over the 
ten-year period from 1952 to 1962. 

['he first project was the Magdalena Vallhv Iail'oad (later to be 
known is the Atlu'itico Hldlroald ) plaimed fron Pu erlto Salgarinorth 
along the .lagdaleuaen Iiver to liirto lierrio, to l'iierto \\it'hes, and 
to terinijat, at (Gainarra, a total length of 380 kilometers. The last scc.
tion of 116 kilometers north of \\ilches had hee ilchlded ill the' proj
'ct hecalns the termilal port of (Canarra \\.a tnhoighlt to Ic the fu'

thest puoi ipstrva i, Iof ,vcar'-roinl. night-all-da nay Railnavigation. 

fitight would thenl proceed (ow 
 the river )I blnlgs. "1"11'project
wolild accom)lis h the johint o jectives suggestel in the 1950 \World 
Bank report of ntcgrating the eiutir rail nhetwork as we'll as elimiuuatiug 
the .laMgdalclt Hiveu disahilith.,' "lI first loan for the railroild, signed
ii -\tgistI 1952 , designateld $)0 million for construiction and $5 million 
for .,w recpair shops; icar Iotrothi. 

TlIe .\liiuistr of l'lic \\'orks had tentativelv pliued to huild a 
highwiay Irom ('.amarra north to l"niulali6n to provide an all-land ('on
nectioll of the Mlagdalena Valleyv Hailroad to the, soitlern termial of 
the 9 0-kilomtcelr Santa Mart Raihlroad (s', \fill 5:3, 1. 132). But bef ore 
highwaty c(onstrilict oll 1ould Ilc NIiiister washegill, oustcd 1)'v the mil
titr,v (01i1) (f .1mie lit 
General Rojas liiilli. Iiisteiad the lne\' gove'11rnment pri)post all all-rail 
(xtvisioll (f the N\lthl(,ti \Vallev (oistructioil to th. existii Santa 
Marta Fail\va'...\ltlhoighi lissatisfied over delavs already ,xlc(ri('i, ucl 
by the railhoads, tht, World Bank a;pproved 

13, 1953. and replacedYthc \\, adiiilistratioiil of 

a $15.9 million loan inl Junle 
1955 for the MIagdleinl ,xtcnsioi. 

".There should he no grcat difficulties (ilcolintercd in the construc
tioii of a railvav lin, follo wil g itc valley roite.. " lle, aerial surveyors 
had writteii in early support of the project. "It is the only route of easy
construction . .. and a lin. with (as\' ervatilrt, md flat grades can be 

"Su' . g t.. Icatio .l)l)i1Ufi1 to /i hIbfC i o,Ial liB killik( licco itflu li and
I) 'Irlopnlc'lfor fll(I, Fiajliiof fih .\1wgdalcna Vallil I lad'w i i fiec hpItibli
 

f Colo lNei
19.51 )...\1 o Ministlt (d preiita Vel be.r ( Bo Cihbsoti: and Public.l Work!Ie, l e ,iIutil S'pteni 
llogoti: (',il)lbs and Hlill fol" the N'atioi.al Railroads (if Colomb~ia, ,'tigiist 19)51 ) 

H'ill Inc., lRco.structlill and Decillelt , Plrlll 

http:N'atioi.al
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secured without excessive grading cost,"" However, once construction 
got unldrway, it )ecame apparent that th(. cost had bci considerably 
underestimated. Working lencath the heavy foliage innocuously
shown ill the' a(cril pho)(tograp>hs, the' ilit(r'Hlti()lil] (,igiccl."(r (¢ e sill' 

pristd to fild \w\aip h\Vlands andia higl \ater t'l)l( aggfa\'at(d lby 
sca.soltal inundation2s \hiCli hatd )1(1 first d('scril)(d ctlituri(s c,fore 

by' travelers ill the .Magdalhna Vaill' v. Extensive bridge construction 

and I )iliatr( structures were r,(flire(,, and tlhe(se higlter construction 

costs, aion(r:t(d ])v d()mestic inflation2 aind tllr' itts'(vrnnreluic

ta.ice t a])ol)iriat r(quird( fhinds, rltai'((d p)rogrcss.io t(' 
By huly 1961, when the .\tlaiit' lieu fiidilh Oli(td, the- clitir- con

ditinin of the railroad network wits aiarimiiig. Ii spite of the ('\w 
equilincilt, the raih'olds contunimd to ilud ci(,ficits \'eatr after Vear. 

Bechabilitatio), of the old liu(is hald never hen cm'rietd out, and an op
trating lo.s of1 ,5.83 millionlstos ill 1958 had illreastld to some 16.41 
million pesos at the cuid of 1961. ()ne-(lutter of thl, existing diesel 
flet was coitiliallv cut of, se'rvice awaiting repair and spare parts; de
railimlenits, itilVlb),rill 667 in 1.960, coitiumallk' punc.urd serv'c. The 

tltir service r(putation of the railroad siffer(d d(l(to poor imalage

flilt and inefficient oleratious. 2 

' ( omh'd ill Ix % a, op). ( it., 1). ,', and] 11 m I. )uk Wvood, K(. sltcr L'.Bil tet, Inc'., 
Ii.I iII(.IIIV\ r IIoa I S,hItIh(I S"N( Iiou II. 

al. -I I) (2( \222rit'II hilitatioll of-' . d' I , ut Aliltl (I f)r ., libl' Y ati lial Rail
rolds (I ('fCl h(lib ,l ' '(rk: ll&NMadipn-I I land th' . Hlilroadst lo- Natilnal of 
(Co)lollhiii.\Aplil t9'56)..\]ll,h% rk b\ the, Madig'all-Ilvlan] (Coipl wa, (lora, t.r 

thI . N2tit(S, I( ail) d, and iut r ('itatia %.\.ill) ].li fl2 i(- da lsof)"re(orts;
Madigrai-ll.\ Lld qua,,t(.,l., Pflcr~(.s IRvpolt alld Comli~ction of[ A.lilbitic,) 1lrih'owil 
(il Rl 'icll o F)ii'llicialIlobhh'ay ( Ma)ch 19)51.)). S';(- als,) FtI,'u.rrtm ile's N ac.io ah s 
de. Co)hlm , "!'ro,', ml, la arat asc,(.urtu lit ollsolidaci.'i() x rwh'ibilitari('1)u de lit red 

t r( Colo:)hmbia, dlur'litc I.959 \ 1960(i"( lioc.c.'sd: Im,)p)tcn,()ta Nac'i(') d,i: 

I'il"( lr r 2:;, 19.59.)). l"()c opposition to ' ,' SuIih(.Ii(S),(ForllY t railr(ad v Colombian 

Nt.l (l222 r : Edito)rial Miuici\(1 !.ii ), 1). lH . Scr s,) ..( ]( )til , lh'rit Natthtani\ssori
atc's, Ilo./-mili ddc.11m'rrlh, ccomillico,dvl r'alhf' dcl . ,(l,~clla 11nelt, (1 Cotlmbdi'l 
(Bogo(tfi: \liini~.\r' of Il'bli( \'iliks fo~r tlh, Nationd li al h l, Colombia, lI)(110),I it s of 

dhl occ)i]regio)l has p~mc(d toI)b, i( 1'h il m,vdu mditiona] imrs,,i.tciut to)[" drainl
age: ill otlif'r ar(.as th,. stlil is pl ) and (1plick] • c.lodch, 

Fo(r all o)f railr()oa( t i ll()111d] lo),m ',i,t)I\,, s,('v [zlti t(t of1 Inter'i(ol))ot (o)z i, 
national Stl ic and ()\rl ,cas ..\( ih'i tioll, Illblic Il tcl n ttiolial lik i'chlpillnt 
llncmill" ill Coloh lihia. ]h,]), it N,). 6i (Coh)imbn]i, Unki', sit\ Schouol of[ [Lim,, 19ht:3), 
pp).7 1-8";.. 

lFigil-' roi.l b~alilice o)f dwl(National thesev ilehldc,f(lhl. shzwes liailr()ad,; losse's 
the, entirc. rnidro)ad s)'stcm, ])lt no (hIepiu i u o)r hnt(orcst cha]rges. 
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In tle t" vei.ars following the first World Bank loan, a unif ed rail 

system had ])eil r"alizi'( with the coinpletiolt (of the links between 
Puierto Salgar to lJhierto Blrr-ti and the 'onstructioni of tit, Atlhjitio
Railroad to the lorl.theru coast, Ilowem'tr, the ieeessarv rehabilitation 
and .... rd a izat of the entire svsteiii and t sound inancial opera¢chieve(l.\tt to h i atio nlhadI 

( )ter "lnran/ lt h11/proul'clits 

..long-with the major iniyestneilit ill highways aiid railroads, Colonl
lia \\,as also imlp'oving other lleajis of transport. +ilor investments 
WSli Cotimitt(I for iml)rovem(nt of sea)orts and iiland channels. On 
the P'acific coast, ad(itional \ailho ,sesw re iliilt for the port of 
limi tlav ()ii Atlantic coast, Blatrrao(liilla and ( 2:artagenia Iiit. tIllc 

vald eiach other for the iiluld trade. Iarrallitfilli a;loe was spending
ltetweii 2 aid 3 milliot l),s(). aiiziliallN to Illiintail the e'liinel at 
ltocas doe CcIli/a, wh ih Cirtaii(a irIoderniized its port handling equip-
Illiiit.Saitil Mait'ta was .i t the c onstrtictioni of ssarcoitses andadditional lphcr fhw+ilitics ill l-e(pilratioll for tllc .\tL111tico( lih'(oil traffic'. 

The, .lagdciliia chailicl also bliiig imp,'(rcd for inland shipwas 
pillg. TIl Callal (li l)ilfow whicl provided (,artalaeii with access tothe Y,lgdathlli \\.is n ah(.(d widclm'(!, il ( ollstructionl pro

e'- oildon the Iliw river,," tiiminal of (,tiiarrri, dhspiti the go(crililelit's 
(fcisioll to ('xtend the railroad to Santa Mirtil.--

Airport facilities yee expaded as \\sell, and the low-cost service of
fere6d by the commeircial airlims ('<itliiied to)attract ili(r(eases ill long
distanc, l)asseoger traffic. Ietwh'en 195.1 nd 5I7,th national gov
crimient inivest(( .15.55 million p(sios in, airport eolstructiol." 

liii TlJlsp)ilt Siti ,uItioli i l9ril 

lv 1.961, a few ieionomists hiad come to sosl)eet that )erhaps too 
mu_,ch of th, motion's ]ie.sotrce:i bad been dltvot'd to transport invest

( brj I +i( ).6 
:S(.(. M illistc~rio dc. ()hr" lltbhl,. "Navel!daci~m plttr'<,,." ,MI/'m+ria,. 195,

l.1,7-6ii"C .,,xi& d,,] HO. MllgdIhCI," Ipp. 62 -7:3; "lmlpr¢csi colhomlbiana 
t., 9t--99..l M-)59, 2 9dc p, 9t'rttttiAlj .letttrit, pp. 1: -.10; ittd1960, pp. 275-99. 

S(e- a]'tt .hilii.Sal;ttar .\tlt yItm, E Irmoport. i. (ctlolombia( Bwroti.Nmcimial du' Ilancaci&n, 1958 ), Vol. : Conift1, Chap. 4t,"EJ translportc, at'-,,' -,pp. 191-:237. 
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Stc;nm loU.l)mltiV%( ire still ini use ini various parts I' di railroad iictwiirk. This oil

buining vnginie hauls tank ears to the Ihiagite terminal. lPhiotou by Paul 0. Roberts. 
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mert.Tile World Bank had estimated that more than 10 billion pesos
in 1961 prices had bleeni devoted to transport improvements during the
previous decade. Taking 1959 as a typical year, a study reported,
"Tralisportatiott alone ahsorled more of the inv'estmnett resources of
the national Departtnental and Mhtiicipal Govertnents than all other 
sectors of econoilic aiod social activity together.. .,'

It was 'h(lea that the gelleral transportation situation had becomeentatgled ill the network of its own making..\any of the early defi-
Cienties iad I)ee n overeToe, but major gaps remained il tIte transport
system. I)ireet road coltectiots between Mledellin and Bogoti, the 
two most important cities in (olombia, still had not been completed,
a11hMedellin, the 'najor industrial center, lacked a direct and depend
ble route to either of the coasts. The railroad system had been tenu

onsly unified by the .\\Ae .tl;'ttico lib, bot a more direct all-rail link
between the l'aser Higlllatds and tile Cauca Valley remained to be 
undertaket . ( See Iap 5.-A. )

The Vaht, of what had Ietni built was also open to question. The 
ntw Ath intico Biailroad began serviec (three years behind schedule) inJuly 1961, at a total construction cost of over twice the original esti
mates. I)iesel barges continued to operate on the .Magdalena River 
getuerally as fat as Puerto Berrio, and, ill certain seasons, to La Dorada. 
The miassive diversion of cargo from river to rail was slow to occur. 

In spite of t!.n' new,railroad track, the project actuallyopenling of tit 

tontititted quite incomplte. Segments 
 of theiFudaci6n -Santa iMarta 
and Sahatna Railroads which had been built at the ell( of, the last Cel
turv had vet tn he rehabilitated in order to allow heavy locomotives to
itove to ill parts of' the system. The other three major links of the Co
lothian Natiotnal lRailroads-BogotAi tuuSalgar, .Iedelhin to Berrio, an(
Blucalramnaiga to \Villes-wer, itt need of renovation, and the criti
cally poor cotdition of these older sections destroyed the efficiency of 
the Ie\ line. 

Fnrlhermiuo.e, the :\tlatltico Railroad termiated att Santa Marta, it 
port still beiig constructed. A seasonal batana crop was given priority
itt the us. of the loading facilities and deila\ed other c'argo on its single 
pier and warehotse. EIel after expansioti of the port, amaximumfour ships could hbeexpeeted to fit within 

of 
the physical constraints of 

the Santa Mlarta harbor. 

"Larsotis-1riinckcrhtoff-QttuIe & Douglas, op. cit., p.4. 
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At the sait' Ho [il Santa Marta \\-is sulfkrii1g [ror at lack of' portit 

c'aacity. tlict two( talf)\' p)orts~of Bariamo(Iutifia antd ('artag(Ila oper'tated( 

i t l Irp S iIII pi tI IIt. Fi (1 ' 01cf i It'tIIl Ile Nit'. IIIf ' IIl t I I oft ani Ie a 

ioit (ls-IfR' poIrll BHp)llt('lillitfo af(it',ot t it' jtii l. dh&iist'i. 

(.t(Il 1,1of111 i i oillo.' Tl il.\)Io to loll t c lint' III l (ii. (ill .It ci iI l-

IIVI(
I la I 11111'lctI ll Ill SIjlI tl' .N-(\tItlSlo por o ( rio Lxportwcaollt 

1f ( )1( lfi'f ()I Sit 't hit'ro lO\t'tlt'ieflil. \lt( 'fai'olstioite. oat. ip.t-) 

of' rcoiciow (dit'Clstrcmmd a-alIlil ih(I( f-\ 

ih llt'St11Idn(t tll tril spoitay (dsitu'rtw('n lo-co st of ava 

dtlptm 'll Wm~gilll po' mood Owilti. fiii1t'et1 e'\ln'l I't'i'5iiThe 

toa 1)11o.AtIflit t(4l' rcmv iw s ~o tll'(i ''CiIIfo t rfor ptc 'e! it tha r 
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tion had preceded each iao aU'd that cach project had referred to the 
authlority of the 1950 \\orld Bank report, it is puzzling that so iiticli 
effort has resulted ill al array of 51 (1l Ineconoic( facilitics and (tipli
cations. A summciiiiary of' tit .flli ;s actually allocited to each transport 

ollOda tasoinall;'oh with the anotlcits ret'onlinclui(il,( ill the \World Bank 
report is sowii illTahIl . 1. 

\\hen, itic" teit ,ears alid se\'cll major loa;Os, it is (wieit that gei
cral duiplications have, o'cu,'red, it is important to investigate those fac
tors w\'hic might ha\, (ontrlilted to the al))arelt JIiisallocatioii. \\hat 
hac tile World Bank faile-d to consiher which later undlertnined the 
hasis of, the entire transportation program' 

Five I'Ictorv Relcrant to In t:1.stnvnt Prror 

( I ) 'isANSPoBr PLANS 50 FR(O,ISOLA'E ECONOXY. D)espite the origioal 
efforts of' the 1950 World BanIk Mission, the decisions concerning tranls
port ]becane rciccoved from the conitext of' the d(t\elo)illent programas 
ilop)lIoendtatio lot uii rway. It had hicci utM'irstood at the time of 
the (ucrrie leport that the \Vorld Batk \woild support the, geincral te
'eloplilcut program \with S200 million ill forcin 'xcehaige over ive 

Years. B*v 1952, however, tie World Bank had reic,iwniated its position 
oll developm lt fillalicing and cinfiucd its Iecililcl i.e"'it cs to certain 
t'pes of' projcts-lrimcaril, roads, railroads, and c'lectriclpower. With 

rABLEr: 5.1. Comparion of the 195o World Bank 'rogram and Actual 
Inchlstient 
(il millio, ,of peso, and perntagei ) 

World Baniuk P'rogramcu, Actuli], 
1951-55 1951-55 

Mod of tra nsphrt 

Pesos Per- ]csos I'er
cectage celita ge 

R~oads -W. 3 35 6 1) 7.1 
Railroads 
 7. 5 6;-2 175 21
 
Ports .3)
) t: 5 

Total 119.7 Il00 HP4; 100T 

it itori, : Wo )rliIIank Programn, i uuer i.inui Ilaniik f1r Ite'uTs ruutiun & ) h'i] llv ll,B i., f J)rridhp.
.rut I'r,,,,, fur, i'.,a /,g JiIucS.), It. 175..,i 

icI niI-ri. th- ' rlI, ihli,..i , DI)vur irta eti .,I, - i n IniIitLit. " I r riacii 11n41s[uru.; ga.t414o en I am d iverasO
diiel I.ItcnvIt.ia .dv cIi , Aicril, I f rit I.s . eIc.,Hde Ohra , uI...Mi~i.ltrri,,, No. ,5(Ihogu.1, .\prilJdy 1957), frontis,picv, vhart. iin.1 - , , ram P'idira , It'ri.,t (IfrI 
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the abandonment of tile general program, tile gove'rnment of Colombia 

rea dily undertook that portion o1 ti deUveloplent plan Ior which ex

telsive financing was a'itilal)h. Te gueteral conditions of tile \World 
Bank Itajs-to privide onlh the fortign txt'lhatge portion of proeicts

encouraged extensive public investment inl areas to which the Bank 

ofFered to contrilte. \\hat had been originally conceived as a b)alanced 

investment progralul kalic i a rather spcialized stries of projects., anld 

Colombia had phml'd into ill expansion of its public works to the ne

glect of other seuctors of public ivestment.-

Furthermore. Ibv including transpirt ii tile \Vorld Bank plan, the lo

catioial distribuitioii of t( facilities had been implicitly determined. 

New construction was to provide road links between the major cities 

and integrate the ettire rail nletwork. This was a national transporta

tion proposal fitted for Iiatioail develhpment. 
The plai hiad idtntified the major transport problem as tile Magda

lena ldisabilitv. (Cosetqulitlv, Itwten 1,953 and 1958, iuieh of tilt 
investment ill roaid hulilding was conifined to thit eastetrn regions of' the 

conntry. The roads from Cuieulita oil the \el,znlatIm border to Blicarl

nlangat and Barbosi were almost elitirehv pavled. lighwvlys leading to 

tlhe Capital and the connections with Bovac'a were greatly improved. 

Yet industrial nteds for tranlsport were greatest ini the \\'est'rll rc

gions of the (outitrv\, especially in (ali aitd Nihedllil. Iere, tie move

melit of raw materials and inantiLactiretd goods ctatedt a demand for 

transport facilities which was not Iiiet by allocation of public tranls

port investment. The (Jali-lanizales-.\ledellm region, lortexample, pro

duced -15.3 percent of the \alne of national output ill 1956. Yet be

tween 195:3 and 1958. only 29.9 percent of tlie national goverlfllient's 
total Itightway investment was spent ill this region. Thie lastern H igh

hinds, however, whichi was responsible for :36.5 percent of tile manufac

turing production ini 1956, received .18.5 percent of' national hightway 

investmetnt ( see Table 5.2 ). 

" lrofevsoi I lirschmaii points out that much ofl the "over-all, integrated develop
' nientI r iraw hbad Iinii statd il va'itu obict ti\t's and n,\ er trmslatd into specific

im-cstilent projiects r,. ,¢h to he ,,lnc.tak,,in. "Thus.; ill thl( investment field tile ml 

ilimp ,tillt ac'hic.\ ,cwt t (f til-h .1.l il'ntiil l Il k M isioll to (Colombia \%is tile 

hlighlwil N and raih ,ad ,ae , \%.vI idll ol' tll have beenproi r ich \ ve, thl( one Spelled 

otit ill tairth (o nctrvt, leims." Alb,'it (). 1lirscill;lm, "]1c~ncilfics and Invest,,,ilt 

PIkjlam t: Itch.cutiols u,.; d oil E'xperience in Cohoibia," ill (ent,'r fo~r hitterational 

Stuidies, NIl.T., Ilit cfiiit Criteriaand Econmic Grouth (New York: Asia Pub

lishill Hlmus, Iii}wil ), p. -12. These coinevrence papers were presented in October 
1954. 
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TABLE 5.2. Regional Comparison of Value of Outmt and Actual High
way Investment 

'ercentage of Percetitaige of Percentage of 

Iegion, ,liue of highway highway
outplit,11 invtestillll" inv\e.,tlllelit, 

1956 19153-59 1958-612 

West 
P'asto, ]'ohiaiiJll 
('ali, MaNIizules, Medellin 

('oast-West 

3.7 
1,5.3 

3.1 
129.9) 

6.8 
'24.3 

.",1oltvria, ('artagena 5.6 14.7 13.5 
('..st-East 

ilt'rraIquill,S. llItaM ta 8.9 .1.8 8.5 
Ensuterr Iliahnds 

(CtIcta, l aloarillga.iT'l'ijn 
(36.5) 

).1) 

(48.5) 
1 .5 

(t6.9) 
31 .0 

Bogoill 
1I)tgi (*, Nei\'a 

'0..8 
5.8 

15.5 
10).5 

5.6 
I0.:3 

'Total 
 100.0 100.0 100.0 

i. Regi.s areIrokeu iun elti;,rtmnents, ich aredesiuvmted by capital vity.
It. iolbert Mir,. "l Di:..itt)istrilmuli.lm t I.n(Iii .\lAsiy hJInijslry,191;."i I)i,,iussiol Paper No. 

53: "lijfr. Oil ti ,nf-r tie Macr., I.ni mi .Mohel I iitiiilii," tr: l.sjirt Ieisearth Prigrarn Ipro.11CanIr; I April190);7),pp. I7-Nt.Iiari.r'I iivi . \;thle,;1idedhi. ! hcen iah',lheidby reginnforthe 
,tiitiiiuiug .,eilhir,,:ueiiirrit rgrtulhirs. it'ie.f., i dulniinhinhirg, ur, i tgus, ii.'eili.'.ti,stills o,iit iius,if (i 'ill iioi go. Iui, lui slriai . iimi.,trt Ir;aispirl Yvrei e,.1lilitit-,, iiui,, g,andlXg!nii,, tiiu, 
 1:nIking, lioer,ervices. 
c."se Tide .3. 

Despite the regional pattern of industrial location, there was a fail
ure to adjust the transport plai. BV isolating transport from the gen
eral development scheme of th nation, locational needs were disre
garded. 

(2) TANSI'OHI"1 IODIES CONSIn II:D INDIVIDUAI.LY. In addition to being 
isolated from the context of the general development plan, each trans
portation decision was reduced to the modal framework. Decisions in
v'olving rail, road, water, and air systems were considered I'gely in
dependently of one alother. Project allocations were made without 
taking account of all changes taking place in the en tire transportation 
system. The railroad studies overlooked the imlrovements on the high
\w'ays and on the inland waterways, Hlighway plans, especially after 
the 1955 decision to extend the .lagdalena Railroad, were not altered. 
Freight estimites en the railroads were made hy assuming a linear 
increase in rail traffic. as aTruck service had never been regarded 
threat to the rail traffic. On thte contrary, it had been argued, the traf

http:INDIVIDUAI.LY
http:t)istrilmuli.lm
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fie g ,llerat'diiN the improveld feder highways would create addi

tional freilght for the' railrolls.r" 
RIoad 1)ij'e..ts werc pliliit'd to illtgralte ti,('li't' road network. 

disregar'diug tle railroad lillks l)tw(|ii ,'itis. Plrt'-iiiV'estIocvt aIal'sis 
dhe1o10l rattd shr(l illthV Iighway' sv'stciu wo(uldthat proposti tcuits" 

vieid ill!'xti'eloiv f\lihl'e retiin', but it was ovoirlooket that imueh 

h') fftraffictOw n'w Ighwity wol d .c Irom 
Sioli limtellr;tltli\,tiv, ralirlad i'oltt.'. Thit' ilelilavltlr,-Ihlgal high
of till'- l i lllt div'r

wasv'. for (xampI', shortt'its iatbr 'il of the I iafic lUiroad. \Work 

,,ltiolls I "ilrmik vl ht Ilt 
Saitda Mairta it,, il ftht.\Attltic'o ll'ililn~tild itsell hild ltt,
pr'oct'edd mil of aitnhil hii vay ool to 

hculr plannewd. 

t'(\ Iitual justifi('ationoi11v 5t's 

alppears that little Atclitioll ha~d evvr ])'ni Iolisd onl (hr interactionl 
li .spilt. d toll' of roilo ploje'ts, it 

of tlh rail rial imp'r c)itN. At tllt .5llnl tiiluii tlat till' go'all(I o1 '1 

.
lo(iel' aii it a rt'iahilitatioinprograilm totrzslrt c'olsts, was unde'takilng 
strenlgtht-1| tl.raih.lr's.,ompq 'titiwe positioll andl illcilse,its hanzdling 

capacity.
 

nsm v ,n ,nxtc n,:S.
(3) vlo.li,:¢rrS x..'.:n-1) \Vithi|, the modal c'ollhvxt, prloj

apart alt ici''l'ial ill 
the slmalhcst ))Ssilbh' unit. Roaid proljtcts were, exalmined link by link 
ects wrt' takl md dt''ision, we'rrliai' t'r'iis of 

Il tht'(d linlks the network wvre 
disrcuairdcd, "lt i-rc-itlvtestiltil study for c~xtensioll of' tht, .Magdahvila 
alld tilt I'll.'tt su(,'eessicv ()it vnir 

of traffic from 
(Ginm|ili totSaila .Mart',l i ll the' rev'n,|i tlhat wolllld be car'nd by 
thev It(,\\, "ll ,\vcv'vr. wats 111,rel\' olv sec'tion of,' the, entire 

Valhv laill;l., fi llxmpl', had t'osid'red the 'oslis 

This. ho 

'ailroad. \\lll tht lilt' is'ollidt'rtad its lnit with tillv rest of the rail

road network, iadiht'rvio il\'sis is required. 

Colom bia n Raildirr,,ady (.jim,llli \ 19.153 lId, I'rmic// I"'asibilitly (if thc .lgdalcim Valley R~ailroad Ex-S : I'coto., /.Ic nws and Io 
s 

([lo 5 

...N'Xo anl~]\d " ]hit\,hu.rl i tth (1) cl(ollomltit, iolln ill" vlit

h'nliio 111 . 
made ,tabllish jultific b 

(h.o , ,h,I mt lii d " r al m ~illln~t~l ht thic,cllillitd-j rust\'ldmn (cud iiit 

is,clm',idl hI ",c,(.1-(-, wlll, tli,.~ollsult:1i its ill the. r-port on wh id'Ird I , it [t' \r~ . 

\ hl \%. (M.AlP- .'tionill Iliglint'(tlc IhIIIItI lh i-,].1h i:1 as I ,I. ( I . I ,'r,.N., it'r 

gram (lBh ,IL~I: {H .l-i .. r lo,r .klilYr oftPublic. Worlks,.Ma'.Iil ) . :2. 

.kltd!;, -II\.15' mmi Ic. l~liy of Ili(,' \'lhcI Railr'oad E 'rmiotnlm .lla-d lh'mt 

I.'ol . h"Illb,.l m l Iq Y 
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The (ecisions to construct till \lagdahea Valley lailroad and then 

to (xtel th, line to Santa Malta, reulauill it the Atliintico haiilroal,
aituallv ivl\'oivccl commlitments to Iw ctirtc I(two'k of ft National 
lailroads olf Coloohiia, In ordcr ti fiiction., traffic had ito flow inito 

the !iew railrol fr(m (oluiettiilir f Jt'h1r BJIitill ,S,. ths(, (I-liial
co lillc?iolls-Bo~rotll to Sgill,";],rMcdh'( llu to B(Hio, Blici'aritilllgi to 
\Vildics, and ii Salita \lrlta to IIiiaic.iII-\\vrc0	 ill III.'Ireilt ollecd ofrelhabilitation. Tlhe'se supp]+Jortill" lt'is all u t', llitior. illV.(,Slllll,is in 

Iollii g stock adl hlic)oti\uls andi. \\itlh the hleoMiei (i(Mci's. t'ur1ther re
,h)Iii(iiaet of brid r.t, id 	 rails \\.it, rtircl. \\Ih he,t n ie\ve. low

(ost 	 so.-niciits if thle iitrk vaiiiteid profits, hw gailio frtlel lt recent
 
costructioin wh eii)(i(r 
 vi\ tile (thrii',itili of, its s.pport
ill( lines. The, (itillir. ildillisti"tioli (f iw raihilroads h ih dcauhtd
i ilr(rill.",lt il 1. lld fth. l, k,\ti d(hvtiIi-/,d "di,.isiol)," 'mid illcdli€uhtt 
iili(s wtcrci'vet to li o(ililtcl itoit a siilgle (ilteriJrise the Colombian,

Natiial Raih'lroads, if tfhi, iit .\tiAli'ttic'u l1Iaiholod \\als ho filicutioii site
c'esslulh,',
 

()ill 	 Of tIof moist iilhl itlan t hlks of'ih lti t iv railrollll s\ stem was 
(,leletdi tuiireh,: tiw final (' loiiectioll with Barraullauih, the most 

ilili oitiil t lit Oii ti(l iiortii (last. Noneilio fit( sich icu's fo r losiig 
larges ri ilck-Irailer Iralliclrs \\as all iIlc((lath sliistitllut f( lte afl
rail iO tt, 

-4 lulfl:;l I.;VAIAIiHNs .Ifi5AI.t'I,:TI.PI Il adhitioln to the errors 
comnimitted iv ricilulvilif it link froi t o(dal i network, other el" ors 
\\'erle ladill in tite iiethod(Ioio for es'ahiilaitiui tialisport projects.
 

e(pleir-cmi.els of private ill\tivllent 
 \\c(r eXclillt (I from decisions in
voi\iig uulblic investmeluit. 
 Private (lists We lli jitr u lhthi l evaluating
 
alt(rniatives, ill(1 I'iltihiili ctoisioher total costs ti te 
 (UllOlimV, evaillia
tiouls \S(l irLSl'i olils ' lill thiose costs \\'liici \wohull Ie icireol liV tile 
ilorrowslti <tlit,)l15(. Ill highiwi'av (viiitliali,, oliiv fte costs of' road
wav conlstruction wole coliisihidred ill the, (oiiiarisoi to tiii i itits to 
lie gained. Privaito costs, such ias the purchase of rolliig stock, were en
tirelI' nleghtd. 

Ste thltfr Nattih iat.i p. l9-l.ScLu de.\-( 4,). 1)i., Iiiioi Oiras
 
l'lhlih ,s, t'l (1.It f i d(,I
tmil\i(m c'l il 	 Atlitlltit( ('It Ijarriiillii i," Alitlloria,

)IPGO, Vol. V, p. -113-72. .hdiili-l 'it id , Cohparahit-' Stioitv for Ihtrasifcr of
lailroad Fright bcIo'tft-i Iarranqliillaaniud Cio'naga (April 1961!). 
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In the rail evaluations, the cost estimates included all those charges 

for which the railroads were responsible, such as rolling stock, but they 

did not include all related costs of the project. The costs of Santa 

Marta port facilities and the crucial highway connection to Barran

(tIuilla bad not been included in the cost estimates. -These iinprove

ments," it had been argued, "estimated to total about 2:3 million pesos, 

were planned by the Colombian go'ernment independently of the rail

road project.-' 
Actually, two very diilervit methods were employed for the evalia

tion of rail and road projects. The road analysis, by omitting all private 

rolling stock requirements, is at best i partial economic comparison of 

the resources required of the government and the benefits to be de

rived by private carriers. '[he railroad studies performed by the engi

neering consultants to the World Bank make no pretense of being 

economic evaluations; as their titles indicate,:'" they are financial stud

ies and as such provide little basis for comparison of the true economic 

resources re(uirled for successhul operation of the project. 

Even is financial studies, the railroad reports proved to be extremely 

poor predictors. Revenue, for example, had been estimated in terms of 

the competitive rate olered by the water carriers operating along the 

same route. Once faced with railroad competit ion, water carriers actu

ally Cutt their rates below those previously offered in the nolcompeti

tive position. The railroad not only real ized considerable difference 

between anticipated and actual revenue, but also lost freight to the 

water carriers due to the inadequate terminal connections at Santa 

arta al(d tit excessive delays and handling charges incurred ill trans

shipping freight to other Atlantic ports. Similarly, truckers, instead of 

losing cargo to tie railroad, actumtl\' div\erted traffic by offering faster, 
more depeinidalle service at a competitive rate. 

In the tiicial alitlyses, there is little understanding of the trade 

off: between time and price differentials. The original study of the 
Magalelna Valhev Railroad, for example, demonstrated that user charges 

from logot 1 iio'th athing the rail-river route would be slightly less 
Ma ;ml-1\i F v lcasibililll of the .\la"(dah'cm Val'llro dE .ldi l d.I;,, 

lt1l1.sioni (.tlYl 1951), 1). 1018. 

Sm M kdiid Ig I, Rf'I(IIIs. MidS" l, -I Trffic. lpn;xw/),IaXof the (olomubia Rail
r(Iaid" Im'hlilo tl/ I'Voi/io i .\lo'v uall h!l i hRairoad licor( Juiuary 1953); 

gani:atiou ould lhulhbilitatiuo l'riwou (April 1953); Comletdtion of Aldtilico 
Railro(aduit litii'1 of liJ,*iouial l'robl'ms (March 1959). 
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than the alternative rail route to the Pacific port, Tile Buenaven
tura route, however, required tN,'o days; the ,Magdalena route before 
the extonsion would require six to days.seven The study concluded 
that most of the traffic from Bogota would move north to tile Atlantic. 
This assumption that shippers would choose the slower route and 
lower rate led to the overestimation of the anticipated cargo.

Apart from the ofcrrors i)icceneal implemetntation and financiaj
analysis, more ,crious results call )e traced to the economic concepts 
which underlay the sul)optimization procedure. hlie investmcit in fa
cilities Was SCseenIas the "supply of transport" as wvell as a social over
head rcqufrcment. The government, in providing transport capacity,
planned its projects to meet the expected "demand" for these facilities. 
hI'll(first prollem was the exact determination of present demand 

using traffic counts. Future traffic was forecast by simply extrapolating 
dthcurrent growth trends. 

Once construction began and by virtue of the improvements them
selves, traffic increased by considerably more than all previous trends 
imd indicated. Facilities had to he reconstccted and standards up
graded. This surprising inerease illtraffic was attributed to tile "re
markable growth of induistry," ad(new forecasts were undertaken. 

The extrapolation of simple trendls to forecast demand led to exag
gerated errors when underlying factors were shown to be subject to 
wide ranges of'fluctitation. A major justification for the AtlAntico Rail
road dlepended on the movement of import cargo from the northern 
ports to BogotA. llowe'vcr, )ecauise of balance of payments difficulties,the import flow has greatly fluctuated since 1956. Yet major changes in 
tile quantity and composition of this trade had never been seriously
 
considered.
 

It must )enoted ill 
 all fairness that the traffic forecasts for the At
hintico Railroad \s:we considered to be extremely conservative. "Do
v"'opment" cargo 
 from opening up the Magdalena Valley had not 
been included ill lHowever, oice the railroadtile estimates. was com
)leted and the expected import-export traffic did not accrue, a new 
iustification was created: the main purlpo,;e of the railroad was to open ip these new lands. Yet many Colombian engineers a'Iecono
mists had suggested that railroad building in lowland regiois for al
most speculative development purposes was an extremely expensive 
substitute for an exploratory highway. 
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i PIOIE(CIS. 

iittd to the discrt')dlic 'y IitbtsWiil tit' Iorcast adlt1 uahtl traffic was the 

(5) mvIm'oI'Is )1o I.:V..v.VI'IN; :\llothcr aCtor whicih contrib

re la tiollsh ilp I) w ( ,v, pi v( s io l I h lNu I , E ly'h st ld ic s Ilid Ilo t a ntic

ipatdl mhitluiatill itll oI'%l"iitti ll with ,hill s l)ict' . Yct\ n i 

lh . tstllt loti tilil.isp i'tl. 1"rta , ctolhl. d.' ltp iovedtorbefvecy 

'llfg ,.a (co ll"Illm 'dl [ I (1 l V "W l' I llig l ilad r(--gio l l n l ipped'c fro ll the 

(CLl(ca \ c ill010 t\Itlcs oltt i of l the ord' tioI e('S.h'ii \,its i otit trns ' 

ill tr ticw or ra m m c i' I t o II.i I i v' ; IhI ill i d it'll te Ik ii l: "c., I -f g,Iw "Is ( I I I o 1', 

lcu'lilics ill prices oil o(-' transpo(rtl v )ch hart, ilso led to it (hcurcaste 

ill titiglid t arrid b' titotlii' Ilodcs; that is, dtni is 1hi.h cr(oss price 
chlistic'il\' of trillisport de'llHIa d btw\'enl c'o lp tilli crricv'.S. A\ fall ill 

tlrickiltg rlats rclativ' to riates Itcl to diversion of freightaliloi(d ilils 

from rail to trhck.'" 

Subsidizalioo of 1ligb -y TIransport 

Il (olmbia 1110c1h of the li (iXplctclgrowth of th( trIuckingli, indus

trv wis hot tli, l(.slit oI,"l altural growth" of (Icialai Io transport. 

lRatlici,\aIs ilmlplitit illgovirl policy, howt\'ter unitentionaiil, toit clt'llt 
Stii)sitliZ(, tLh t-lli(kili (lilSti', (1llh(triiktrs ai aIlit to clharge rlht

ti'.eiv low pliuc tio11511.s. hiii-il laltld, raisedrites, oil tlin iititr were 
oi]l fill, loaltl tcoilditiol thitt tilt Nittio)lm~l Blrihoadts lt lc'ast idtteilpt to 

Incutt all oJ(tlilI o(sts. 

ABuSE.:NCE OFv CH: CE:. Co(sts 4) lhiohwavy co(llsilicl~l ( arc, nit illSI.:l .\ 

most c)uOtric bv declirtt't 115(1 tilalgs, St(']h its toils. Oi. 1W iildirc€,t taxI

tioll, such g and till cXcises and l(rgistratil) It'fes. Colomts lioil Il 

bill, howcv(,cr, toill (cittirges \v. re ilitX'l l- l tly ,stallishslwd andl (1er taxes 
Nve~re Ilaintatilid ltt if]] (.xtl,'( 'h'. hl w lc'vul. Ra ilroatd lits,]- lricc's ill

cltdc l litiniitclllic(cl 11fligt-of-wav (lists as \\(If as milliIIiII labor 

dii htall cicthargts io v fktlrili(hl cIt e il efultl'til 1(llions. 

:1,Stv I 'ict. l (, ollc, .\llmilislratilo dc ' s hg'. fo'.rilcs Nacioi,.lcy ( lo!'otA ), 
niontllv Im 1 \cml, 1950q1-.52. "l'lcsv i~~z~l. ,\ dmat~ihrd inf¢ inition oil truck 

IIl(.t't lkl, htbl\ cl,( ll tl M m, dahlvi ,tand ( :i " lllc',d . itild tl.. \ al iatiotl Id 

Spuctifit ('mllilm litir",. 
: : Scet National Illih'jads, Los'/ 'rroc.rnih',s'1c l ary, Bobc'tlin cls'vila (l] g( tAi 

fo~r t1hitllgCS ill tAt i ll(Ir ~id \\ ith 1'tct illtACA, Cint,. 

http:1950q1-.52
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H-ighway use'S, iltile other hand, merd' had to mc 't operating and
 
v'ehicl' costs and a flexible r(et0lrn1 to the self-employed owner-opera
tors. The ritht-o l'vay was pro'ided practieallv without harge."


TruCkers 
 lave manag(d to inderbid tilt railroads o comlpetitive
 
hauls, nolt lbec'aiti total trucking costs are 
 less. ]lilitic.tlist, tlie price 
charged to tile shipper is Ileow lilthe ((01 Omit cost. This differ
(flee lc't\'elt tiu 11111 of and the price paid ]iycosts truck tranlsport 

tle isetl repl'('Sellts tile gov'rlllll lt stihsidv.:'
 

I.-II,AMD It.)I ]PI(JIN(. ,S. {;til'ol¢ se'l
MI F.IC lrlt's weV t a[t thet illsiSt(enl.ce 
of' fth,Wor>,ld Ba:nlk to .ovter op-'ratlhlu,, Illaiitcpliaicc't, andt c'apital 'osts. 

At tit, salll(' tiiiit', til Bliik 'itlis'(d to insist ot till' imposition of tolls
 
on tht' Batk-inatlndt lligl,.a\s. t']u,
,l ihtiads' Ililt m'<otlll, collipttitivesittiation lu-catm hlocked hc<t~tmc this colmtritciictol. v l€>li(..,of' till WVorld
 
Bank anld ft(-hit,sic.platidwy vn-ors 
(d thr ireclding dcca~dc,, ll-mther-

Imore, till, R\'n impro'lqn.
tll hollo.{,] nilmllalioll of till pricing 

lltc'iallisill alcet'rlttcd tht Shilt from railroad to lliglway*v tist'. Iatest
folr 
 1), till- Sailtle 

tite Slipt-lrilitcldcoye\ of tl'] 


both the railroiads and truck-ks iare S(.t go\ t1r11ilclit ago, '.e'\, 
'c lic l{1'ollatioil..\Itholugll notes for rail
 

are; (rivuln + and . Ilxhlm ltl rates
its ul lital'\ inlh.A, ilk Ih' truckl,:iti are
 
c'stitlilict 
 .Th'lis has r sI . illc'ilsidertbh ,cillldtcrlb 1..gudd ill,( of' thc r

\ol-bleto lsu-,til. C lombitLit,<l pric.', c.slp .ially fot- (t(i-Ijack haid from fht(,poirts to th ill ro .; 

.ABSE.NCE.OF.INl'Ilrl' (:()l~x
I -~lS.Ill additionl to ra ail taxc fa-Il.+pol/iies 

orableh, tt ivli\1aty 1n'r. ile (211olnian, gl\':lilItilt also permitted 

Alt attept l t rtt i t i ' (di l.it r g s W tt'V fr\] thltl' \-wtlS 'isItd Cl.r'lili tltlli
pritatii ,tiks \%
. hit ,1 y d thl,,(lilidrs+tlox\rl h,w ,'iilit tolliti]tiltilln,. iiit

oil illil6 and 7, 1959,, andllgasollilic. \i 

a n di([ ll ' il l 'il, xt lwl l ll t .lra i ll { 


Thc c.ri i i t, a nlv.okd, 

h n r l lll li hld . . Sv -i 

ill 1/ C o'l m '. M hc , 196 2l 


rt,\c lil lv, illi i r h . 
,
l+lbJ i dh~lii. j ill 1 .5 i i ith-d - F Il ter iju I i, lls'ic o'l n 

-
p;irh"- I.i<lillcl,l.i, ,oll oioil li c deit

ppA-5. 
W od+lh'\',htmiik ofl iht, 

i~h tid~h drvidaiciiml dhl 57," 

ri~ti I9.)(1, Nlidiliut-l I ]id pi (i-e,f Nl,51anid later
 
.\Pdir
, ill]lhf,Pl'oil,liitpoil (ilfN61 all]Stiess ilh(,'iilnplcl ilvt'llll. sllftletri
 

ili(.I~ittlil, p,,,,d,
Iplionip wpllnlilltof ,l,.,+dll, ndailil.\, all O Ih ,ph'ill 
S'lcl i . iiti~., (i t 1, iil i", illi -r ill (flll iilil.The,pililiaidmilllist'tioltl 
1vll\"l il~lomkailldl l to f plrit Ow.ta hI'l .it 11 llallillt h illn t\\olk add to the 

'Fl" ar iV l\ S,/iiijir'Sibtilln ill (:i(.,(t Blitii,n m-c' (Cillli W\. \Vaikl.r, Road+l+
 
lldl'Rood, (ill I'm lilif tlc , of

I C ompetitionl andl Sl .ah' C ontrol
intoful E conomlfllics 

M mlutido W .'WV. Noi~toin, 19.12 ). fit lilt *v 19 :3, tilt, trulckig onr'itnzationts oif 
flo ,,ltil - i llth it\%c ln pulitiollill - gm e~li1ll~ for it l ni l i setlof' vl ehs" w h ich w oulild 
also ternminate<the ipredlittorY comlpetitive, praic bictcelltxtnilidp"Indct tr|luckers. 

http:illsiSt(enl.ce
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unrestricted importation of vehicles for cargo purposes. From 1950 to 

1952, Colombia imported Ibetwcen 6,000 and 6,500 trucks annually. In 
195-1 and 1955, however, more th)an 12,000 new trucks entered the 

country. The governnclt, in approaching the World Bank for financ

ing an expanded road plrogramn, then cited the "surprising incrcase" in 

vehicles, gasoline consumlption, and quantities of freight being hauled 
I' road. B fiilig to impose government controls on trucking, in spite 

of hcavy govt 1:muncut investments in railroads, government policy itself 
intensified road-rail competition. 

INTRINSIC AILI'T'Y OF 'IrFUt:KI;IiS TO LOWEIR COSTS. The trucking industry 
itself is organized in such a way as to avoid the same legal constraints 

as those imposed on the railroads. Because most truckers are owner
drivers, they may pay themselves an equitable salary which is lower 

than the legal minimnnmn wage, and does not include the usual social 
benefits enjoyed by employees of the government railroads. By sleeping 
in his own ca) on the overnight haul, a driver may choose not to re

strict himself to the shorter working day of government employees. 
The trucker, therefore, retains the option of reducing his own wage 

when lie bids against the railroad for freight. 

Inaccuracics inl Cost Fstinates 

Because of these several legal, regulatory, and pricing factors, pro

jections of truck operating costs were consistently higher than actual 

costs. Estimates of railroad operating costs, on the other hand, were 

consistently lower than actual costs. Attainable rail costs had been esti

mated on the basis of ideal railroad performance in other countries; it 
had been assumed that similar costs would le realized by the Colom
bian railroads after a reorganization, :"i and that efficient management 

could be quickly transplanted to Colombia. The low-cost operation of 
the recommended Atlhntico Railroad had been based on this principle. 

Predictions of railroad profits depended on savings which would result 
from more eflicient labor practices. 

Mta(ligan-Ilyland, Traffic, IRecnurs, and Expeniscs of the Colombian Railroads 

(Januiary 195:3), expected considerable cost savings from improvement in manage
ment practices of the railroads. 
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After the first loan was granted and administrative reforms were ini
tiated, it was recognized that management practices could not be al
tered so easily. As the new line was opened, the spreading of surplus 
personnel never took place and extra personnel again were hired in ad
dition to the already existing surplus. The sul)pose(t savings of a capi
tal-intensive operation were never realized. "T'leoretically it would be 
possible to ichieve considerable savings 1)y reducing payrolls . . . par
ticularly through the labor-saving devices inherent in newly acquired 
equipment, a iMadigan-ilyland official wrote in 1959. "In practice this 
is against the policy of' the railroad management as well as of the gov

' erlnment. -, 
This failure to develop adequate cost data from the relevant and at

tainable efficiencies, combined with the misuse of' pricing regulations 
by the government, contributed to the errors in traffic forecasts and to 
the resulting misallocation of resources. 

The Politics Examined 

Certain allocations remain unexplained by the methodology which 
supposedly guided the investment decisions. Some results are so con
tradictory that the decisions appear to involve a rejection rather than 
a misapplication of rational criteria. Construction (luring the 1950's 
proceeded according to the Highway Program which had been ap
proved by the Colombian Economic Development Committee with
 
the assistamee of the World Bank. By the end of the period under review
 
(1962), it was apparent that the plan had been only selectively fol
lowed. Although roads had been started as indicated by the plan, only 
scattered projects in certain regions had been completed. Iighways 
from Bogoti to Girardot, from Bogoti to lhonda, from !cgot'. north 
to Tunja, and from Bhcaramanga to Ci'icuta were paved and Iecai,, 
the best transport roadways in the country (see Map 5.3). Construe
tion was also concentrated on several major routes, such as Cali-
Buenaventura, Medellin-Cali, lbagu6-Armenia, and Cartagena-Bar
ranquilla. 

In other regions, however, progress was considerably slower. The 
1;Madigan-l lyland, Completion of Atldntico Railroad and Review of Financial 

Problems ( March 1959 ), p. 5. 
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Medellin-Cartagena road, originall iv proposed ill 1951, still had not 
letn openied to all-weather traffic, 1w , 1961. Iml)rovemnlts oil tile 
Mcldellin-Cali road had lot bieell comletedi andl halfway through the 
Western Cordillera the sries of, costl' shortcuts furom l3iiaventura 
to Bliga hald exhlisted project finids. 

legional Allocation of lli/ivay Ixpeoditur, , 1953-66 

\Vhilh the \Worhl Ban1k hld olitlilel anld filaced a widie-ranging 
road lctwork, the actual totall ilv\'.stil.let hld cmie to rclpreslit an ap
par-cltly, irratioll',d l"W ric'l of re'giollill dlishll-'S'c '.cits. Sore(' of' tilt

throigh-liks lletwcc'eil cities lad illdeed ieill aecom)lishld diespite 
(lIOn111OS difi(l'ltics; otictr roails of l lriority had1 barelyequally' high 
beill ol)ele(i to 5('asoIll traffic. 

lotil (xcildiitll.'c hioghwly projocts 11y grolip) of (el)artmentsoil vv 
ale psresut, i ill "'i(,s 5.3 tir gi 5.5. 1lh. S, (lISI rli)lesclit the 
sums spet la )govrilllt'miliglwily (olIstrultioll dur-IbyIc flltioll 
ing thl-(,(- periods. 195:3-5'-. 1958-62. and 1962-66. ('Ilie third period 
\\,as incldeh(l to shiow the impllortan t pattern of r,(celt yeirs. ) The 
(oli)hte(i contrat. (Xil(, lipenditures, [o'tiol are'mil of ollostruction 

pli)lisl((I :'-llalv the of \\orks. data
1w)v .linistr\" ulllic 'I'lie pre
scited w( alstracte(I from these (ontract lists and(1 arranged accord
ilg to locaf 0l(. It mii he)vnoted thatl duhe to dolw-stie iulation, the peso 
valucs Ilolil one liot )'ailih. Tli, )urpose of*period to anlothe'r il' (tlll 
these tahes, howe ver, is to exnlmille the jl(rcelitlge distributioni of (x
peluiditfires ill each period nid the e']lll'vs il this distrilution over 
timie.
 

The most strikiiig shifts ini total (cXl leiitllre (sev 'Table 5.3) oc
ciulr in) the illeretses ill tile IPasto-Polpalvlll (soiltiw'estcril ) and lhagIIo'-
Nciv; (southeasterii ) departments dlr'ing tile thre((, periods. The de
crease il thec "East-\VWest ('rossily" riliselts th coml)letion ot tife

gI)agle-Ar.leilia aId.BlogotA slfflrs greatest (lecline f,'o1i. tic first 

p(rio( to tle scolld. The regioial Sbltiltltls reflect a (lntilnuous ill
(rease, plrtcl itilge-wise, ill cxpeuoiitures ill Ill(' western areas. 

'lie ('hail(s ill Xj)'lllditlres of Illth important triniklincs is more 
clearly deiollstrated ill "blie 5A1. The shift to til western regions oc
curs with tile increased spending oil the Popaaii-Cali road and on the 
northwestern links of the \edcllin-Cartagena road (Coast-West). In
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TAIO x.5:3. Spenling on ligh way Constrclion ill Colomibia, by elgion, 
95,3-66. Total .Vational Governmnent Expendiltnre 

0153 58 1958 6_2 1144 (1 
l r[hgim"[,, Per- [ , PeNr- Pes,' ' 


" ,
 
cenltage, ci~lta, (.lI|llg. 

.20ll,0417 :4(,87 W 71 ,35034 11,.9 
(ali, altlnizaihes,' 157,118I -23. 1:1,.111 '5.4 
Pahl , 4'iiii ln :1.1 ti.8 

M edelli I2 04 ,1462 :.1 

Suu total 177,1,28 27.S 1:1,111 1.1) 141,8tl 4i44.5 

('oia1-NW'st 

Monii{tiii, ( :iu'ragllini 87,08t 13.7 iw4,4w)1 131.5 Il;4,54;:w N .4H 

4iirranilIlia, SaniltaI Marta 30,447111 t.s 37,517 S.5 38,1142 7.9 

Siibloitl 117,8241 , 5 47,411 10-2.44 21.81115 
Ea]lstern 1[igl ilds 

(ll lilt,Blil iull 88, 1IS 1:1.!) 7i6,63:4 17 ,l 2 11.8giliga :-,5911 
Wuinja 51,154 8.I I4l4,S!l(13:.7 39,5314 8.2 

l148 ,SiS i.5 21,8444 5.1 :41 4,141 6.41 

lbagui, Neivi :4:4-2:42 5. 444:451 9. 1 G4,815 12.46 

Suithti v:1275 am 2 15.41 11,84141a .:I245 4amt175 
IEmst- C ro.ingill\\v'.t 


4 3.54Illigu6&IoAricii 617,251 10.41 1,87 H -2. 11,152 

Tlital 41:47,444s I4.4 .1 ,2I4a I144i.44 1II,!48 I II44.(I4 

it, i: lii -,, de P 'lri . It, ,rI ,r iihi 1im 514,8-66l!. givelistn , ,,lai. ,-, I, Nmi, , Ani.ml 
fri l ' -k . a4-11lai, salt lli 

I..IIi4hki re fi iliol 1ihIvirti4('tt,i hi' li i .einailte hy i'aliityic. 
11.1i, t(il il it p t- r ae' i hati'* : ll t05i3 5H~ioriid t.55lie SO1.i rIhic Ol1l 

f ir t ill lj)41; ill6 pri t' I, rfoorrvl.' -ial itlr 11.ikpi44,s t 6' \\ri-
v. I rercoiI iv- re.lfcr II r I, , f 1,.1,l -I I g, I% rniil ," . s l l n iit h. I,, l , Iral C l~ rmimi i ftlum an I i gi m ,)l~li Is 

idtpa~rlulieultori -,!~iiil.Pe, rill.Wi- Iil l I ll tI.i 1,,l li 114.1 H lll i~lli, rindlliilig. 

itlll arala and otii(ntihf l tilryt1. aiidt' ill. ! tI i S ' 'I i 4i, lli ill l Iso967. 
e.IlIIidhed addhitwd lI.-pnl,
intI.i..I.,
,nl 


cri'cscd work oil the, c(isteirn triliklilne!s f'rom itBilcrilnu ig to Sanlta 

NItllti llnd Ih ' r Sanl{ '{ilt ion of'tiitt' 

il t' ill il's C oitrTg .WVhilo.olci'c11p.tcdilitirhs ill{rcahsc the"Cols lt-
of,! the {]~il{ inithe'expeitrcsilir ti - WhoV~rldI liank proigrun c.ii he 

iaucd silnip!. toithe{ {,}il{lilei of' I given se{ginenit of'tlei netw\\ork, this 

taIleh lrevc'as the' tilnic actluilh' t{1\'oll lilies of co{llseqellll' I i ill h 

strliction dolng the,1roid~rolil{s, 

The venditur{e. ill 5l:tl.' conistrictlion projects5 repre sent the 
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outside the World Bank program, which are left to the discretion of 
the Ministry of Public Works and to the Congress. These expenditures 
had been planned to allow the central government to complement the 
World Bank program )y building penetration roads to connect previ
ously isolated regions. Table 5.5 illustrates the dramatie changes in 
regional projects which were carried out independeintly of the \World 
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TABLE 5.5. SPending on Ilighwcay Construction in Colombia, by Region, 
1953-66, Excluding World Bank Program Expenditures 

19:3-58 I1')8- 6 96,-2l6 --
lRcgion:o Pet, PesI.t'- lvsosl, Petr P~esos" PlCr 

'ttagu" 'ltat 
' 

(etge, 

vest
 

I'lsto 8,1d5, :1.5 -23,8t0 9. 5,55o) 1.. 

Polyilt I 1,391 11. 6 1.017 .2. 6 7,715 5.9 

('ili 1-1.,0 1 5). I 1I, I .5 .6 1 ,579 1 .'2 

Nilizahes', 3,1417 1.. 11-25 1.7 8111) 6.1 

18.1.Medellin .2o,(m)m 8.3 ,2o S.1l I) 1..9 

5utjlta '38,.3 ll),13. 27.7 :11,877 :0.1 

('oist-W'est 
Nlonterl'i, (tarlagena :18,1133 15.:1 11m5, I1.U 17,213 :1,.1 

('oast- East 

IlarranqIiuillt, Llltqll .NMa'lt 1.,28 5.7 111,58 7.8 8,831 (1.7 

Sillotlal 5-2,3161 "1 .l0 t,7SI, 17.8 2(;, ,Im 1. 19. 1) 

lI.tlrt-I Iighlands 
131 5: 1 61) 1:1(Cclo'lta, l1tlicn ritllmlignt k 2:1;. -2, 1 G. I 

4.1,151 18.5 .15,51;) lI..2 1(;,111. I..:j 

IBgotill 15, 1).) 18.1. 15:117 G1.1 6,117 t.7 
Ihbagll. w!, wt11 7.8 -2s,397 11 .3 11,Sso I).1I 

Nciva 1:1,81i) 5.5 ,11) (1.8 9,111:1 6.,1) 

sUiih ll 118,11:17 55.1 1 :,(i 1 5 1..5 (15,,2 1, 49.9 

Total - 1), 17S 100. 11 2506,7117 1I10.0) 1:11,1 11 loff. o 

1 
,. lir it inia l, rioh I ihlt ; I61i li( ii,., ,tti,ia iie gl t-III I fr i t tV i. I , I!I.? i W . , I Inik i Iist 

.. f vi'lmll, I n, I, ..A ', 

NI,-l: Tl'eh ., i, hi-A ,i I l ,i ini T'ihh, ,A mild H w,'.I~ f,)r rc.itmu departl tIltirt-, I-aclh ,,r menti'll add 

Il o,)tnt I ;Iralc fig irC i ii Tlal I, '1 3i . 

6. if.1io I 

v , l'en i atrII li it t oli it lllr ri .itI l i-r ]iliV l lrlI( lI i II It itl W orldl 
I hit I !0.'s 1 periodI, ,4. 1 *1 1i1); fir lt c 19111. G6iiero., I p.-Lii, :1MI 00l, 

nI geisl' refe~r Il i l,ii I Ivii g I%;I Ct111i Ill(.4 it ilt'? 

ltrjeh ......,i ilr reg.,iili. - TrliagvIank roi ii 1, ,.irtltim(lt , ,r liMayilt. Iad.ltod li ii- tio rttil illg. 

d. DiviT, ti n 1 4 6 l ifiNiirttiliciit , Iiiirah nTi(anuimlln i tiiim r" W117.iliii 



THE COLOMBIAN IXPI'EIrNCE, 1950-62 167 

Bank program. During the period 1958-62, for example, the total ap
propriation for roads outside the \Vorld Bank program was somewhat 
greater than the appropriation for the program itself, although it was 
supposedly understood that the highest priority was to Ihe placed on 
completing tile original trunkline program. 

The Role of the llorld Bank 

The pattern ofttransport investment cannot he explained entirely in 
terms of' the general technical methodology usedI by the World Bank 
and the Minlistrv of Public Works. It mu,;t be remembered that the 
World BaIn k conceived its role ill less developed countries as strictly 
that of a financial and technical organization. "It is a proper Bank," 
.Morris has written, "run by professional bankers lending money at 
rates of, interest, not extortionate but scarcely open-handed, expecting to 
see a profit oi its cash and onl the projects it financed."" 

Ill (olombia, the Bank's policy was to study the transport facilities 
based on the needs of the nation. The supply of transport facilities 
within the country \'is planned according to the requirements for such 
facilities. The loans were provided omi the basis of the relative profits or 
benefits of tle proposed projects. 

It is suggested that the policies of the World Bank, by attempting to 
remain above the regional and political rivalries within the country and 
bv claimingy adherence to proper financial criteria, actually resulted in 
thit' predominance of certailI regional forces over the program. The 
transport projects had been plimned and financed as a part of a na
tioial developemlit program. As the plan was split up into pieces, re
gioiial rather tlill ecoloomlic considerations became more important in 
the allocation of the projects. The national programs,designated in the 
foreign loans, were broken 1l)and assigned priorities according to 
these regional (eman(.Also, the loans freed government resources for 
other purposes, and these investments again were guided by noneco
lionlic considerations. 

In spite of the intentions of the World Bank, the allocation of high
way resources ill partieular was never removed from a political context. 
Throughout the peried under review, the various Ministers of Public 

'Morris, op. cit.,p. 43. 
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Works exercised considerabhe influence over the allocation of funds for 
highway investment, not only through their control of expenditures for 
highways outside the N\orld Bank program (as shown in Table 5.5), 
but also through governmental control of' the counterpart funds neces
sary to the inpleinentatio,, of I1BRI)-sponsored projects.,'' After 1958, 
the Congress commanded the position of shifting contracts and assign
ing priorities. Rather than the commercial centers receiving tbe bulk of 
road investment funds, it appears that certain regions were successful 
in asserting their demands through political pressures and received a 
disproportionate share of road investment. 

Regioualism in Colombian Politics 

Political aligmine'nt in Colombia is conceived in terms of two tradi
tional parties, Conservatives and Liberals, which have alternated in 
national office and trace their rivalry back to the early years of inde
pendence. On close examination of the national elections, however, 
it is evident that party rivalry is in part the expression of intense re
gional rivalry. The coastal departments of Atlntico, Bolivar, and 
Magdalena (with the cities of Barranquilla, Cartagena, and Santa 
Maita) are traditionally and overwhelmingly I beral; the Department 
of Nariflo (Pasto ) is traditionally Conservative, While smaller towns 
may be characterized as Liberal or Conservative, cities are divided 
between both Liberal and Conservative families. Both parties have 
strong representation in most departments."' 

Early Years of the Hihway Program 

The 1951 program of the Economic Development Committee fol
lowed a definite national plan designed to tie the major cities together 
by an all-weather network. It appears that few important transport de

l1 a of tie ino of party politics ointhe internal 
of the Ninistry of l'li, Works, see bdow, p. 173. The portfolio of the office 
changed hands frequentl y.One minister served from 1951 to 1953, three from 
1953 to 1958, and two ijoro 1958 to 1962. 
*0See Contraloria General de liaHp6blica, Direcci6n National dhiEstadistica, 

"Estadistica electoral," Anahev de Ecooomia y Estadistica (Bogotil), elections of 
March and October !9-15, %la\ 19.46, March 19.t7, October 19-17, Marcli 1958, for 
departmient a1(d mioiiicipility results. 

For disco .sSiol, flunce workings 
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cisions were made on party basis. For example, in the selection of a 
route from BogotA to Medellin, the compromise plan concluded a high 
priority highway through Manizales, and onl, secondarily, the north
ern route through BogotA, La Dorada, and Sons6n to Medellin. The Eco
nomic l)evelopment Committee resolved the sectional rivalry, weight
ing the alternative routes by the economic importance of the Caldas 
region. )u,ring the first years of highway investment, the basic high
way network, especially the connections between the major cities, were 
opened to traffic. In 1953, a military regime came into power. During 
the years of military government from 1953 until 1957, work continued 
oii the important routes as outlined in the 1951 loan. 

The Middle Period-The Atldntico Rail'oad 

It was during this period that the military government undertook to 
extend the railroad to the Atlantic coast. The original 1952 project to 
construct a short jungle railroad and to renovate the old lines appears 
to have been a technical decision by the national government, hing
ing on the studies by the engineering consultants and, of greater im

portance, on the availability of dollar loans for the undertaking. But 
the 19541 decision to concentrate even more resources on the railroad 
was essentially a political one-the military regime intended to inte
grate the northern part of the country with the interior and, at the 
same time, reduce the dependence of Bogot- on the port of Buena
ventura by giving the capital its own route to the ocean. This decision 
was regarded as a "logical extension," a "marginal decision," proposed 
by the military regime and confirmed by the World Bank with a sec
ond railroad loan. 

Once the AtlAntico Railroad enters the transport picture, other distor
tions become evident, Investment plans for major eastern highways 
were never adjusted. Regardless of the rail service which would con
nect the interior cities of Bogoti,, Bucaramanga, Tunja, and less directly 
CUlcuta, with the Atlantic coast, investment in these eastern highways 

proceeded without revision. Another effect of the Atlintico decision 
was to divert rehabilitation funds for construction of the railroad exten
sion and delay renovation of the older supporting links in the system. 

The most disastrous shortcoming of the railroad plan was the failure 
to connect the ports of Barranquilla and Cartagena. Indeed, it is diffl
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cult to coimprehend why, despite the commercial and inlustrial impor
tance of the two largest seaports, these Atlantic coast cities (fcil not suc
ceed ill"pulling" the railroad from its (astern terminal of Santa Marta. 
Minor technical reasons did support the terminal site: the report of the 
consultants indicated that truek-trailcr and ferry links to Barranquilla 
would be alequiate, aid thaithe formial connection of the Athintieo 
Railroad with 1oth (artagenia and Barranquilla should he considered 
illsone futllr project. Furthermore, the untcertaini condition of the 
mouth of the ladalemia River cotitriloited to the relu'ctance of, the na
tional government to extend the rail project to larranquilla. 

Aside from these technical argulleilts, the major factor certaiInly 
appears to he tilerivalry hetween the ports of' BarramulmIilla and 
Cartagena. To terminate the railroad at Barramquilla without the spur 
to Cartagena would have favored the central port. To extend the rail
road to both cities, on tileother hand, was thought to be too large an 
undertaking. 

It appears that the government albdicated the choice of ports rather 
than become fur'ther embroiled inltileintense rivalries of the Atlantic 
cities. The question of terminal, wvhielh in tile first stage of' the Mag
(lalen:a Railroad had heen so carefully considered, was lost illthe ex
tension project to one coast. U,resolved by thel eigineering reports, 
tile coastal rivalries cancelled rather than amnplilied each other's claim 
to the termninal, acl( tlie central govermenet opted for what appeared 
in the short run to be the least expensive alternative. "It is as if the 
transcontinental railroad in the United States terminated in Atlantic 
City, Co1nmn1nted Dr. Currie ol the eventual choice of terminal. As 
a result, the railroad merely comects the ELastern lighlands to the 
port of Santa Marta; it does not integrate tile important Coastal cities 
with the interior of Colombia. It isill no sense an "Atlhintico" railroad. 

The Civilian liegiime-Conre'siomalDominance 

From 1952 until 1958, in the absence of civilian rule, road funds 
were lispersed by exeeutive lecree, and the Minister of Public \Works 
took complete responsilility for ti highway program. \With the depar
ture of the foreign consultants in 1957 and the return of civilian rule in 
1958, the National Congress appropriated funds for the highway pro
gaim and determined the geographical location and size of the con
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Thc National lBilill-oilds operrlte's tll( f,,rrvI- thait crosse-s il( .Magdaht'na Itiver con

in B Be'-ranl illll il11 thw Siantl . ar1il hiighway and thl( .Atli'lltico ilaih'oad. A 
maLjor proic.ct will lit. it bridge SplmninL the river. Photo bY Paul O. lHoberts. 

tract. Instead of Concentrating highwav expenditures on relativelh flew 

projects i key locations, appropriations were dispersed to many proj

ects favored by tlII (-on gress. Table 5.6 shows the process of "atomiza
tio" of highwa v construction explenditures. Although high priority 
roultes had supposedly 1een identified in tiv World Bank plan, regional 

factions acting through the Colombian Congress remained in effective 

control ill (Itermiling the plce and placement of transport investment. 

It can )e coLnlcd(lt that the progress on the "apolitical" \Vorld Bank 

program oft road and rail construction was, during the period after 

1958, set by congressional appropriation of the counterpart funds. 

Recent DeClo)ments: 1961 to 1966 

In 1961, recognizing the competitive situation in all the transport 

motles and the duplication of investment that had taken place over 

the decade, ' recommenlded that the Colombian govthe World Bank 
ernment undertake it comprehensive study of all its transport facilities. 

http:proic.ct
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TABLE 5.6. Changes in the Size and Number of Contracts for Highway 
Construction 

N umber of Percentage 

Year 
Nuidwr of 
highways 

highways with 
appropriation
le.ssthan 

of these 
minor 

contract s to 

Average 
alpproprhations,.

in pesos 

510,001 Iesoa total 

1953 6t, I63I ,O000 
1955 (i1 57 81 2.t5,()0) 
1960 109 762 66 "235,00(1 
1961 3-8 267 81 1ws3,0w( 

sioi'uit : 'Itinisterio iblivas,de Ihiras "Infurine qie prementa el comiit6 t6inico purit elcit idio de plandeeoftstrijeri6it de (-bras ptliblivah,, it litC'oui.,i11 dueIrdenamuiento tie la Administritti6it Pililia" 1piroeessed; 
flog~oti, .)Matrrhfl,11 


it.li 1955 lirice.,. 

The National Transport Study, completed in )ecember 1961, has since 
set policy for current improvement.' 

The report hardly presents a unified program. It is rather a collec
tion of five studies coordinated by a single engineering firm. It makes 
no attempt to estimate the benefits or the risks involved in the costs of 
its recommendations. Nor is there any notice of the interaction be
tween the components of the transportation system. No alternative proj
ects are proposed. 

On the recommendation of the lailroad Report of the National 
Transport Study, the World Bank extended a loan of $30 million to the 
Colombian National Railroads in June on1963. The loan, granted the 
provision that the management of railroads be strengthened and given
the power to set rates and fares, was to he used for the rehabilitation 
of entire railroad networks and for the purchase of new diesel locomo
tives and rolling stock. It was estimated that the railroads would be 
meeting expenses by 1967. The report had also recommended expan
sion of all four of Colombia's harbors, and two new berths in each of 
the ports of luenaventura, Barranquilla, andI Santa Marta. Consider

" Pa rsons- Briockerioff-Qt de & )ouglas, op. cit. The major volunoe, 265 
pages, is divided into two sections, an inventory of facilities and the program.
The complete report includes a summary volume and five supplementary volumes 
of specialized study on railroads, highways, airports, inland waterways, and 
ocean ports. It represents by far the largest single study undertaken of Coiombian 
transport. 
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able investment was also recommended for the dredging and mainte
nance of Bocas de Ceniza, the entrance to Barranquilla. 

By June 1963, this channel to Barranquilla had become virtually 
closed to ocean shipping due to sedimentation of the Magdalena River. 
The shallow 16-foot depths prohibited the entrance of all deepwater 
ships. Santa Marta, in spite of port expansion programs, was unable to 
handle all the diverted cargo. 

On the morning of July 10th, 1963, the city of Barranquilla was 
shaken by a tremor originating from the river mouth. As twice before, in 
1935 and 19-15, the current completely washed out the blocking depos
its and reopened the channel. Where soundings the day before had 
indicated 15- and 16-foot depths, the channel now revealed depths of 
100 to 2-18 feet. \Vith the return of Atlantic freight to Barranquilla, ex
pansion of the port and creation of a free trade zone proceeded along 
with the port improvement programs for Santa Marta and Cartagena. 

Changes in the highway program hy regions during 1962-66 are 
given in the right column of Table 5.3. The greatest shift in spending 
has been devoted to bringing the outermost southwestern (Popay'm 
and Pasto ) and southeastern (Espinal and Neiva) cities into the na
tional network. The dispersion of highway funds for projects around 
the country has increased in response to congressional pressures, and 
the average size of contract alppropriations has diminished. 

In addition to the reliance of the Ministry of Public Works on the 
Congress, the staff of the Ministry itself has been continually subject to 

political interference. The Minister was compelled to operate with a 
staff selected un der a system of political parity. Most of the personnel 
trained during the past years were dismissed, and new personnel 
were selected, not on the basis of technical ability, buit to satisfy the 
need for political equililrium between the two parties. 

With the new admoinistration, which took office in late 1966, there 
have been several encouraging changes in the highway program. The 
recently appointed Minister of Public Works is attempting to impose 
more flexible (esign standards on highway contractors and to acceler
ate the asphalt paving progran. In a December 1966 decree the Presi
dent raised the gasoline tax by 60 percent of the retail price to provide 
revenue for the construction and highway maintenance programs. 
Weighing stations for the enforcement of loading limits have been 
successfullv introduced on new highways. Former resistance was 
based on the truckers' view that these stations were the means by 
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which it' govertinntlit pire.lltor ilN' imposed c'ash fines. O)pposition to 
the stations has dislppearetd as drivers hav collie to value tle verifi
cation of their loads and hlt c fl!e cholliis)eisatiol hor tieir c'argo(s hb' 

the shipper. 
BY the middle of 1967, it appeared that tli World Bank was termi

liatim dishlurs'utents oil the p)re.vXious ligiway loalis oil IIi' cXtellded 
network specifie.d iitdl 1961 loan. 'll. \\'orld Baniik Special l .'cjwscii

tativi in (olombia lilli oil (lieliiiA teiril s its follows:t tcd 
'1"l( ,52C kloh octcis ,of ijw joadt iltodi,.rd intol OwlBan.tk lor ill ill 1961I 

wel i lialinl hiv a lii if(1'.S.1 1,:3 imillion hItO0 iprilit of the. total 
c~ost. Tllv. c~Xpl~tcilltrc. h)'v(ohmllhia hart Iwcli 60 ci()iwrt Ifill' program 

M' ('.S. S16.55 iillihoi ii kiLm, i tolatl I 1'.S. S;2S.25 millioii or V.S. 
S,57,00(0 pcr kihointcF. ak , :o.,. dc .. .. ,idc'ri., th. ttloo ralhy illvtll h 

wlich tl ,l.ads hitvxi flm iiiistiictcd. Tr l;mik has liniiieid through 
ii r lima.; tIit- s il of V... $7:3:35 nJill iIId (:ol II )ii I Il s fiIIiII d] 

t(Iw (Ititiha iit of '.S. S 11(0.-15 m iIlii. iiiore o Ihss .... 
. . . Olnits -isl' rus, tll(, gii iiilreit initia td toinstrictiii oft-il , aii

o)the'r Scric~s of road"l. ikt di l(]. l(wln ullidhd S,,helyv p\lolitic'al illstilct. 
"l'hWSO lds .. ( cstill,;ltd to hb,Smle 1.1,00} ]kiolhm (h,s which illthollgh 
1111fillish(,d, hayu "c. r Intalk\ loo .S'~(d to t(ollll(t illil iso)latcd ( s. lDue 

to tie .,x+cilitmi dictso works, tI lBiik irogriii has alwavs ieen 
hf w it]olit (I(.' tl 't'ssm .r\colliterpart htt1(,-.' 

R~ecent (ht.lliiicits ill the irailiroad opcraltioi have al;o li)e't cll
cotiraging. l)tSpiti pressilng shortageiis of Spiareir iliig stlolk, 
the luiltlit 'iinit has suicdttldt ill reiluii surplus 'm)lo'ment alid in 
raising total rvemttics. .\s it result of a rt'c'elt study."; tilt' administration. 
has inttroluccd sltle rate changes to e llcoulage siipinit of bulk 
cargoes oi throughlhails hitweni major cities. For the year 1966, rates 
per ton-kilomettr were raisel lv II percent while tilt cargo carried in 
ton-kiloimeters ii creased lv 26 pciit . Total revenues were ti) by -12 

percent over t(it' prt'vious year, and operating losses \'erc cut iv sonic 
84 percent. 

The success of' the railroads ill capturing a larger shar' of t(it' long
haul traffi, espe'ciallv t(ie import traffic froIiio Sant Marta, has, ]tow
ever, resulttd ill seriolusly ilsetttlitg the balanue of the Atlantic ports. 

" l thrtothe, alhor . ll r. ConIstantino La,,va ' l d.. Sl,(ri~il l'1clre.svitit 

tivc' of tli, World BaIk, Iufriiarv 20, 1967, Boti (ori.ilil in Spanish). 
'iFrriarrili,. Nt( ioials, lttudir,vore lis /iriic.. Ic cislii !1 lat tUiia. ( Paris: 

Sofr'erail, 1965 ), 2 viols. 

http:iltodi,.rd
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While Buenaveiltura has maintained a constant shart' of half the im-

plort-eXport cargo. Santa Marta has captured :3-1 percent of total ton
lage, compared to its 12 percent share in 1962. Most of this increase 

has been at the expense of Barranquilla, whose share has declined from 
25 percen t ill 1962 to 1-4.7 percutt ill 1965, aid of Cartagena whose 
share has fallen drastically from 22 percent to 6.5 percent ill 1965. The 
port of Barranquilla has harl' hcln helped hyv tht openlilng of the rail
road, and (artagulla has definitely 11e11 hurt. 

In respoise to these .shifting demainids, Santa Marta is now inc'reas
ilig its port capacity, wh'lile the national governmecnt improves all three 
liortlierl ports oiimiltaliiolislv ill order to iiiaiitaii a regionial balance. 
(Xirt'cl)ia, ill search of clg'o lost to Santa Mlart", presses for comple
tioll of tile \\'esterii lroilcal highway in order to gail access to 
.dedellil and the interior as an alternative to the Atl'litic'o Railroad. 

Ill coliclisioli, oie \\oliders if any real ecolnwY \Vas accomplished 
hv coiniectillg the Atlintico ]ailroad with the old hanmna link to Santa 
.\aita..\ r'ccilt stlidy l thtn eligiliieirilig uolsiit its ' ' reports that a 
2-I1 kilometer line ould ost the eui'alent of $35.2 million to tie the 
existilng railroad with Iotli the ports of Cartagena and Barranquilla. 
This sun cmnot he too far aibove the total cost of the actial alterna
tive that the Colombiani ovrtirnent has heel compelled to finance, 
Ihat is, the \ irtual reco))structioll of the old banaa liell, the expansion 
of rail and ship termnial facilities at Sant .larta, the upgrading of tile 
highway to Barramoluilla, and, finally, the marginal expansion of all 
three ports, while two llre suillering from underutilization. The entire 
railroad project, although intended to unite the entire Atlantic coast 
with the interior, his helefited onlv Saita Marta at tremendous nla
tional expense aiid has upset the delicate balance of' rivalry among the 
northern ports. 

COIICILusloIl 

As transport improvemenits were made in Colonmbia, duplication and 
,vercalpacity resulted from providing each of the interior regions with 
its Own access to the ports. At the end of the first decade and a half 

"Madig~a-i I ld de, ia Cruz & Co., Ltad., Economic Feasibility of a Railroad 
Extension to Barraluillaand Cartagcit ( N(-w York, M av 19(i5). 
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of major investment by Colombian transport (1966), the Cauca Valley 
trade was moving through Buenaventura, and BogotA imports utilized 
the new Atlntico Railroad and the Eastern Troncal. Medellin traffic 
in part was flowing to Cartagena. Coffee was still exported by the old 
route on the Pacific Railroad to luenaventura and in part by truck on 
the Western Troncal highway. 

Yet it is ironic that so much of the resources devoted to transport 
facilities went into improving the export routes. Major benefits have 
yet to be reaped by connecting the three interior regions not with the 
ports but with each other. These three interior regions of Colombia-
BogotA, Cauca, and Antioquia-form the "Golden Triangle" of the coun
try. While the connection between the Caca Valley and Bogota vas 
completed early in the program, only recently have the other interre
gional routes been given priority. 

An important allocator of transport investment, despite the efforts of 
the World Bank, continues to be the regional alignments within the 
country. When regional power coincides with regional economic re
quirements, then the allocation appears to be made with insight and 
rationality. When, on the other hand, influential regional interests at
tract public funds, the allocation appears as a subsidy and as inefficient 
investment behavior. 

The hlessons of the Colombian experience include warnings against 
the improper use of methodology in evaluating public investment. The 
Colombian case is testimony to the dangers of se(uential suboptimiza
tion-to maximizing each project to the neglect of the systems analysis. 
It is a warning of the consequences of removing transportation from 
the development plan, and of looking at each suggestion as an individ
ual unit on a piecemeal basis, 

Above all, the Colombian ease is a warning of the difficulties of iso
lating economics from the politics of transportation. The attempts of 
the economist, in deliberately trying to avoid the regional infhcnees, 
may result in exactly the contrary effect: the predominance of these 
forces over allocation of the program's resources. In failing to allow 
for the regional rivalries, the financial evaluator or economic planner 
abstains from the dritical implementation of the i:;,tial program. Some 
lessons of the Colombian experience may serve as policy guides in 
similar cases of economic development. 



CHAPTER 6 

Transport Planning and 

National Goals 

EDWIN T. IIAEFELE 

THn: ORGANIZED ASPIRATIONS of the electorate have 
ta -yof intruding themselves into the most technical plans of the 
experts. Transport plalers try to achieve closer approximations to 
efficient allocation of resources but defining the "systeim" which is to 
becolme efficient and distributing the rewards of the efficiency remain, 
stubhornly, questions of social choice. In wrestling vith these ques
tions, economists solve difficult equations with unspecified utility fune
tions an(l politicians seek solutions for the utility functions and ignore 
tihrest of ti, equations. Transport specialists tell us how to accom
plish particular transport tasks efficiently without concerning them
selvs with the harder question of which tasks are important. We may 
he approaching, in transport, Boulding's limit of "too many people, and 
specially too many experts [devoting] their lives to finding the best 
way,of doiln something that should not be done at all."' 

The other authors in th is vohine insist, and rightly, that the issue is 
even more complicated. Their essays illustrate that every transport 
choice is intertwined with choices in other sectors and that they all de
pend, ultimately, on overall national decisions. 

Such a conclusion only restates the problem in iore lofty terms. The 

*'1n110hBouling, "''Th Economics of Knowledge and the Knowledge of 
ci joi ics,"in A inrican Economic Association, Papers and Proceedings of the 

Setventv-iighth Amital .\eeting, 1965 (Arnerican Ecoiooinic Review, May 1966), 
pp. 1t-!1. 
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problems of national goal setting-regardless of the degree to which 
the marketplace is relied on for resource allocatioll-are also problems 
of establishing valhes. Even the bore formalized goal setting device, 
national plans, ... are prolmIlg.tcd by governments as :t political doe
limenit; as a ral' point for the cooperation aid support of' till'(lctor
ate, and as a gelltl'o.of, cooin holioes anld (xp('ctatiols."-

A paper prepared bY thec Ecollnlitc Commission for Africa niotcs: 
Y'hle maill obi uctiwc. comillo to virtually' all the' devwvhopincilt pli,,s ill 
the e(giojn is raising ]o'r co/oh! ilcoll'. Ifowsci,, ailchplall alsol provides 
a list of, othe'r ru'late'd ,obi'c'tiw's du.lwodi,,g oil .e taill spec'ific, p~robhvls 

cIlllltlV iitild (f] ItlitIldv itsp 
Illeilt, So, ftr illstlilc, the S:'llg l p )hfor" lI -(i.t hld aillolIg its o1)
jectivs the ceationl of a selIsI' of partiiipatioln of tillpopulatiol il the 
dte\veloplit'lt cttolt, Ow la' fic'alli atiol, of Ow illpolai l 'l 'trs ivl 
moblilization of, all till. restlav't(s of, till. .mltr *\v,alld the' tulhur ilitc'gratiol 

of d 'eviopn)lltatliities. fIrillisia, as wl as a lillillier of other c uIlltij.s,
has :tmiong It(-r chit'f iims c.c'olloili detc lonizatioll, inlclt'., re'distribution, 
11ll emloh illc'lt, andc ,a challgc ill Social stru,..tture.. 

of till, ill Il stquest til' of till- €'tivet govclil-

The importance, of transport to national policies varies greatly 
among countries and over time. Soicetimies transport is decisive to na
tional survival. An extreme example cani l)ee1\1'scen ill slitliern Africa 
as the landlocked country offZambia struggles frantically to build alter
native supply lies So as to diniinisll itsdeplndenc' on now tilldesir

able transport lines through Rhodesia. Zambia sec10s doolned to spend
ing hundreds of millions of dollars to insure new exits which cross only 
"friendly" countries. (I low long can she, be sure these couitries will be 
"friendly"? f1low mnaiy exits should lbe built?) In tle Zambian case, the 
extreme importance of the 'aransport decision tells us at least that only 
the highest officials of the government sholild make the decision. 
Transport cost considerations will clearly play a subordinate role in de
ciding the fltur course of Zain bia i transport investments. 

Wben the cases are less extreme, the (i(estions of who decides trans
port policy questions and what criteria aire used to make decisions bc

tlaymond V rliol, "Colprtci'ohsive .\olidcl-Iluilding ill the lanning Prlcess: 
Tlhe' t s(. of thl(, Le.ss-l)(,vtlolped E'conmmics," Thl( 'conontic Journal, Vo~l. 76, 

No. 301 (Marth 1966 ), p. 59.
'"Economic PrIobis of Africa," a chaptcr prepared by, the staft of the 

Economic Commission for Africa ( ECA ) for Colin I4'gun ( Id. ), Africa, A 
Handbook to the Contient (re'. ud.: lPraeger, 1966 ), p. .189. 
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come less clear. In attempting to answer these questions, we draw little 
comfort from organization charts and descriptive examples of how de
cisions are arrived at inlparticular circumstances or places. Once the 
description moves l)eyond the simplest organization al methods 

procediiir's, it will he found that no decisionmakiig machinery devel
oped thus far has proven so patently effieenit, 'ear il amd year out, 
through variations illpolitical leadership or stalf Comlpeteice and moti
vation, as to claiii our allegiance. Administrative prescriptiom is almost 
whollh dependent oil circuinistanees peculiar to the case. Organiza
tiomial forms coeii iilndgo wit lti seasons. 

lBecause of the failures of organizational and administrative prescrip
tions as prolh'mn-solvilig tools, govermnits have turned to tools which 
attempt to approximate optimal resource allocation in an economic 
framework. Two weaknesses of ecoioiliic planning teclmiiques ar. a.l
pllreilt, however, which lead to the coiclusion that the iniilleniiun has 
not arrived. The firsi-failure to arrive at a single solution within the 
paraiuters of the problein-is a matter the economic planners them
selves reeogiize" and efforts are heing made to make explicit the neces
sary policy assumptions., The second-inahility to make choices be
tweem unlike things (e.g., investment in e'ducation versus iiuv stitoent in 
hiealth services ) or in other words, to make policy loices-is the chief 
reason why the politicial process is still relevant to trainsport poie' in 
lie developing countries. This second weakness is freely admitted by 
economic planlliers. It is a characteristic so hahituall , faced in eco
nomicc planuing that nlearly ever"yo1ie has forgotten its importAnce. 

This chapter is an attempt to reestablish the imlportatlce of the polit
ical process ill relation to transport planning and transport policy. 

Transport Planniing an1d Policy 

It is essential ill am, attempt to relate politics to transport that a 
distinctiol be made between transport policy and transport planning. 
The most eoinmioui distinCtio made l)etween plaiiing and policy is 

For d CoMj)prVlCIsiVV trtatment of transport dccisi~ll making ii an economic 
plitiliiig (-Itrxt, sev CIr! G. liarral, 'reparation aml .and ofp lraisal Illrai.mport 
(1roct, U. S. Dcplrtnint of Transportation, (fliccof Technical Assistance(196(8). 



180 TRIANSPORT AND NATIONAL COALS 

that between means and ends-planning referring to "how" to accom
plish, and policy referring to choices about "what" to accomplish. 

The distinction would serve admirably were everyone equally con
vinced of its value and all people agreed on the question of' %%hereone 
stops and the other begins. Since that rarely happens, a more technical 
distinction between planning and policy, in transport will be drawn 
here. Planning will refer to the technical process of finding solutions to 
determine transport problems, that is, problems for which unique solu
tions exist. Policy will refer to the political resolution of indeterminate 
transport problems, that is, problems for w'hicl an infinite number of 
solutions exist or perhaps no solution, in the strict sense, exists. 

Implicit in this distinction is an assertion that transport is it ile
nomenon larger than that typically ascribed to it by economic planners. 
The other chapters in this \'ohnxne would steei to support that assertion. 

The essential distinction between transport planning (determinate) 
problems and transport policy (indeterminate) problems may be made 
clearer by some illustrations vhich move from simple determinate 
planning issues through to complCx, indeterminate policy issues. 

Problem No. 1 

Provide a given annual tonnage capacity between A and B at the 
lowest direct cost (defined explicitly) consistent with a 90 percent reli
ability factor. Ignore any externalities. 

COMMENT. This is a simple planning problem for which, inder most 
conditions, a unique solution exists. The goal is specified in absolute 
terms and is located in time and space. "Technical" engineering and 
economic data are the only factors which need to be taken into ac
count. 

Problem No. 2 

Improve transport between A and B in terms of speed, reliability, 
and safety. Amount of money to be spent specified. 

COMMENT. Again this is a simple determinate problem for which a 
small number of solutions exist. The goal is specified in relative terms, 
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but relative to a present quantity or state which is measurabl,. If "im
prove" were undefined, the problem could well be unsolvable in it tech
nical sense. 

Problem No. 3 

Decide what transport investments to make in a specified area. 
.,iniount to l)e spent specified. 

CONIxNINT. Even though we specify the amount and thus define away 
the overall capital budgeting problem, we are still faced with some 
questions. If it is generally understood that the criterion is economic 
efficiency in a resource allocation sense, then the problem posed here is 
a determinate planning problem. If, however, there is no clearly formu
lated criterion for choice, then the problem quickly becomes indetermi
nate. 

Confusion and frustration can also quickly enter the picture if cer
tain goals are implicit NJ not stated to tile planners. Such conditions 
often arise when outside consultants are brought in and given tasks 
with no clear policy goal specified by the government. Examples of this 
occurring coild be cited indefinitely. One recent case should suffice. 
The road from Riangoon to Mandalay was being studied for possible 
improvement ,r reccnstruction when it becane apparent that the eeo
nonlic solution (supposedly the criterion) was to realign and rebuild 
the old road more or less in its present location. The Burmese govern
ment asked the consultants to withdraw at that point becamse it 
wanted the road relocated some distance away, although they had not 
clearly specified this in advance. Economruic criteria were tacitly ac
cep ted until it became clear that the answer was coning out "wrong." 

Problem No. 4 

Decide whether or not to improve transport in an area and by how 
much, improve being defined and a decision rule being given. 

COMME.NT. It is often concluded that if a decision rule is agreed upon, 
e.g., make all investments which show a positive return at a 12 percent 
discount rate, then the problem becomes a purely technical one. This 
Would be so, and choices could be made not only in transport, but also 

http:COMME.NT
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between transport and other investments only if no definitional prob
lens exist about costs and benefits. Since these problems abound, this 
sort of problem is only pseudodeterminate. These characteristics are 
typical of the usual water resource investment problem as calculated 
by the Army Corps of Engineers in the United States. 

Problem No. 5 

Develop a national transport plan and assign priorities for transport 
investments. 

COMMENT. This task is quite typically given to a national transport 
agency or to a group of outside consultants. To be sure, there are pages 
of specifications detailing what the plan should consist of, but there are 
rarely aly policy goals for transport specified. The transport planner, in 
tile absence of such policy goals, makes his own. lie may or may not 
mke them explicit. The government concerned may or may not under
stand that lie has mace them. It may view this vital task, filled vith 
policy implications, as purely technical and accept the results of the 
planning exercise as being somehow "scientific" or, in all), event, the 
work of experts and therefore better than its own judgments.' Tile 
problem posed, however, is an indeterminate one for which only politi
cal resolution will suffice in a free society. In specific countries at par
ticular times, transport policy may be determined by agricultural 
needs, by induhstrial goals, by the desire to earn tourist dollars, or by 
some other factor. In other countries at other times, transport policy 
may be shaped by the social problems of accidents, slums, air poii
tion, amd noise. 

Transport policy can also become an acute problem because it can 
be used to accomplish different goals. The problem is currently high
lighted in the United States l)y the lack of a national criterion for judg
ing whether the federal role in urban transport should be directed pri
marily to fostering more efficient movement or more pleasurable living 
in cities. With present technology there seems to be a conflict be
tween the two goals, that is, one is achieved at the expense of the 

'Such self-delusion, conscious and otherwise, is not confined to the developing 
countries. It is present in attempts to find "expert" solutions to urban transport 
problems in the United States. 
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other. The problem, it should be noted, does not arise because of the 
complexity or multiplicity of goals but because the goals are in conflict 
with one another and the public usually opts for both. Thus the posi
tion of transport in the governmental structure (e.g., whether urban 
transport is to be a part of the Department of Transportation or the 
]Department of housing and Urban Development) will not he deter
mined by technical considerations, but rather by the political resolution 
of the goal conflict. 

In making the sharp distinction between planning and policy there 
should be no illusion that the distinction is readily identified in most 
practical situations. Indeed, as the preceding illustrations suggest, the 
opposite is usually the case. TIhe recent work of Lindblom' and others 
assert the reality of compounded means and ends and the futility of 
attempts to pry them apaLt for decision purposes. The strength of tbis 
assertion should be recognized. Ends are chosen because the means are 
available. Groups do tend to move away from known prollcms rather 
than toward known objectives. Aristotelian logic is a poor framework 
for the description of how pl)lic decisions are taken. 

Nevertheless, for analytical purposes ends and means, g,,ls and 
programs, policy and planning, must be identified and separated. In 
discussing transport-an activity which is rarely an end in itself
the obligation to separate means and ends is inescapable. Similarly, the 
opportunities for the trr:nsport expert to establish his own goals-con
sciously or not-are ever present and must always be guarded against. 
At the very least the expert must realize when he moves into the policy
 
field in his judgments.
 

Organizing To Make Transport Choices 

Recognizing that government organizational forms grow from the 
same sort of "disjointed incrementalism" that characterizes all public 
decisions, little practical purpose is served aby either description of 
how governments organize themselves to make transport choices (in 
most cases they do not) or a prescription of how they ought to do so. 

"Charles E. Liudblom and David Braybrooke, A Strategy for Decision (The 
Free Press of Glencoe, 19633). 
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It may be worthwhile, however, to identify what is important about 
the organizational framework from the standpoint of what tasks need 

to be accomplished in the transport field. 

Task No. 1-FormulatingTransportPolicy 

The first organizational task is to insure that transport experts do not 

either explicitly or implicitly set their own goals. Iow this is accom
plished depends, as always, on the individual circumstances confront
ing each country. It may be dlone in countries well served by their civil 

service by formally structuring the national planning commission 
(often the goal-.s(ettilig body) so that the ministry of transport is re

sponsive to it in investment matters. In other corijtries a central bud
get office may serve to transmit national goals to the transport ministry. 
Appointing the appropriate political leader to head the transport minis
try, or an appropriate part thereof, may suffice in more personalized 

situations. 
The need to move control of transport policy out of the hands of 

transport planners is so well established as to need no further elabora
tion, except to note that it rarely is done. To the contrary, transport 
seems easily to become an end in itself, with its own political constitu

encies. Unfortunately the tendency to treat transport as an end in it
self has been fostered by transport planners fro~n countries such as the 

United States and other market-oriented, pluralistic societies. In these 
countries, p)articillarly those like the United States with no central 

planning mechanism, one of the ways by which new goals are es
tablished is 1)y creating a new government agency and letting it com
pete with other agencies for the favors of public and legislative action. 

It is a highly competitive device (in which means and ends can be 
thoroughly and everlastingly compounded ) for a highly competitive at

mosphere. 
In most developing countries such a device is not compatible with 

the low level of political stability and the overwhelming influence of 

' Ihe national plans drawni up by national planning commissions frequently, 
as Vernon notes above, set national goals or policies. The fact that national 
planning agenivs usuallY deal with policy reflects the common practice of 
using "planning" and "policy" interchangeably. 
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public investment decisions on the cconoi'v. Transport policy in these 
countries must be directly an(l consciously linked to economic podicy,
and to each of the other sectors of national attention, ,.g.,education, 
health, and social wclfdi(c. These liliks are in addition to n'ecssarv links 
with general national goals, for example., il(colew redistril)Iitionl, and 
with ocal goals (zoning, nloise (oitrol, air pollution, pedestrian safety,
and so forth). Since not all transport iiivestmounts call he fulded, prior
ities should be estthlisled oil the basis of the emphasis on agricultural 
d(vehlopmnit, inldustrialization, defensc r('oiial l)allcet, ad So o0n, as 
reflectcd ill uatioulil plaiw- an(l policies. 

The use of (levelopument task groups focused (o a region or a sector, 
ma\Y be warrallted ilcases whein gooals need to ibe more sharply dc
finled and programs pilled together, and when tIhe supporting and 
enablling services s1(.,h as transport need to be iulerstood as just that. 
Such task groups, prperly suipported, (all ;io l)e useful ili breaking 
down estabmlished departme!nta burmacracies whose first loyalty has 
been to the deplartine tal budget. 
The task grotps ca )lsoi l)ett(r halidle soe, of the technical ques

tions of trade oils betwecii transport invest mnent and investment in 
other sectors which may e'ither r(educe or postpone the need for trans
port. Department representatives, on thme other hand, play essentially avero-sui [rame, i.e., what one gains the other loses. The success of the 
task grou) can be measur(l by a more meaningful standard of perfor
i mance. The staff should, celerisparibus,be more motivated to seek the 
most elicic it Ineans to accomplish the task. 

I'ask No.2-lnsu'ing TranisportEfficiency 

The organizational framework must thatinsure attention can he 
given to a constant review of governmental actions which inhibit trans
port efficieneies. One such area is l)uhlie restrictions on entry intotransport operations onby private businessmen and the regulations 
rates, services, and routes. These restrictions often abound in the de
\'eloping countries for no more reason than that they were imposed by 
a colonial pover some lime in the past. The administrati;,e agencies
which supervise these regulations may 1be a potent force retarding the 
efficient use of existing transport facilities. Whatever the genesis of 
such restrictions, their continuance should be the subject of hard re
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view. While there can conceivably he sufficient political reasons to 

keep certain regulatory and control bodies, there is rarely any eco

nonic efficiency reason for keeping them., 

In a similar vein various taxing systems may have grown tip or have 

been inherited from past regimes which seriously retard transport 

efficiency unnecessarily. Toll charges and taxes on highway use that 

are so high or so ubiquitous that they diminish the effectiveness of the 

highway, and thus work at cross purposes with the investment, are 

common in some developing countries, India being a notable example. 

Import taxes on trucks may often be an impediment to the efficient 

provision of a transport service vital to growth in some other sector. 

The prevention of indu n, tficiency in transport is no different, in 

principle, than prevention of inelficielncy illany other govermuental 

sector. The emphasis here is to show that offices and agencies far re

moved from transport proper, e.g., local tax bodies, may be the tmnwit

ting culprits. 
It should be obvious that no single organizational device for ferret

ing out inefficiencies in transport \vill suffice for all circumstances. A 

railway administration can have an internal group dedicated to ef

ficiency. Tile),will rarely concern themselves with nonrailway activities 

which impinge upon railway efficiency, much less voluntarily do any

thing which hinders railway efficiency, however much it might help 

elsewhere. One of the major tasks of a transport ministry will he the pur

suit of efficiencv. Definitions of what efficiency means at that level will 

not necessarily be those of the transport-user and may' he antithetical 

to the interests of the user. Perhaps the best insurance that inefficien

cies are discovered is the employment of a tralsport economi.':t with a 

staff relationship to the highest transport official of the government. 

This arrangement insures the broadest possible sweep to the inquiry, as 

well as the greatest motivation for discovery. 

Task No. 3-Resolving Policy Conflicts 

Conflicts over transport policy arise from two sources, the first be

cause transport can serve multiple goals, the second because decisions 

See Ceorge \V. Wilsot and others, The Impact of Ilighway Investinient oi 

Development (Brookings Institution, 1966), pp. 213-15. 
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about transport-which are inherently connectivity decisions-are often 
in fundamental disagreement with other public decisions which are es
sentially place decisions. 

MULTIPLE COALS. If transport is responsive to many needs, the needs may
call for conflicting transport policies. If transport is to be efficient, this 
may involve restructuring some other important aspects of government,
notably tax structures, which also serve other needs. A mechanism is 
required to resolve these conflicts. What the procedure is like is inim
portant. What is important is that it work without imposing the will ofone agency on that of another. Conflict can le suppressed by fiat for a 
time, simply by administrative direction. Conflict resolhtion, on the 
other hand, must coie al)out by means which are acceptalble to tile 
parties in the dispute and most leave the notivation of these parties
unimpaired. 

11 transport planning and transport policy are conceptually distinct 
(and the distinction understood) and if transport policy is properly
structured with respect to the national goal-setting process, the resolh
tion of multiple-goal conflicts involving transport are eniormtsly sinm
plified. If, however, the response to the question "what is the role if 
transport in this case?" is colored by goals of the transport expert, tien 
the problems of disentangling judgment from desire and fact from 
predilection can be formidable indeed. 

Disputes centering on technical differences--that is, failure to agree 
upon tile correct solution-shotld normally be kept on a technieal level.
 
If necessary, outside experts, whose reputation and competence are un
questioned, may be brought ill 
 to help fIid a solhtion. Only rarely
should a technical solution be imposed on these questions from above,
for such practices destroy the needed professionalism in transport plan
ing.
 
Disputes and conflicts over policy goals, on the other ;iand, should 

not be referred down to the planning level for settlement btnt shOuld be
faced by whateveir political choice mechanism is availabl, to the gov
eninent. More often than not, however, advocates for one or another 
policy are tempted to find a professional transport planner or econo
mist who happens to agree with the policy and then to tout that agree
ment as "proof" of the technical correctness of the policy. This results 
in opponents of tile policy finding their professional transport planner 
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who happens to agree with them and tile battic is o11--Ol the wrong 

level, with the public as bewildered 1bvstaniersi to a technical argo-

Inent. To ti e extent that tiraisport planters allow theinselves to be ma

have olv thelselve'snipiuated by policy adw'ltes, Ithey to blame if 

their work environment tends to becomi moru and more politically ori

cited. 
It is important to differentiatc the forcuing case from the ease in 

which the politicians have mutch to losmi Ilnothiig to gain ill the' ad

vocacy of anl policy. Ilence they Illly b willing, t , agreeLager, to 

that the decision is purely teclical so ihat am, blaie r.siiltilur froln 

the decision will not fall o)t them. The transport planner most expect to 

be ltsed in this tashiomi froll tilie to tiune. lie will recorlit(z at such 

tinels that it is 1iot SO liii cI his (xp)ertise tiat is desired as it is the 

publiC neuitralitV of is (ccision. Prudic in such cases lies in makiii(y 

a "pidicial" rather than a teeclumcal decision. Ileiance on thii nothiod of 

resolving Folicy problems (anmne(ver he long substitute for rea munm1 

spomlsible political leadership. 
The ability of a givermnuit to rcsolve policy conflicts eff( ctively yet 

peacefully is the most severe test of g(oeronciental structure and politi

cal stability. Unfortunately, resolvini conflicts iii transport often takes 

the form of giving in to both sides 10(1 providing duplicating and/or 

excess capacity. Much of the public regulatory and administrative 

problems of transport can be traced to an earlier conflict which was 

neatly resolhxed by making an excess investment in transport capacity. 

Since most such capacity is long lived, this sort of political accommo

dation should be used with restraint. 

CONNErlVITY )ECISIONS AN) PLACE I).CISIONS. Transport has both a 

functional and aln environmental aspect. In functional terms it provides 

movement between two different places. In environmental terms it can 

often have a delcteri nis effect on particular places. Local interests in 

one place can never he the sole ()r dhetermining political force concern

ing the function of transport. Tihe function of transport is by definition 

beyond the ken of one place. How the transport is accomplished, how

ever, is very much a matter of concern to local interests because people 

in the localities suffer aiv environlmental inconveniences which tile 

transport facilities may oiler. 

Thus, whether to have transport between A and B cannot be de
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cided by the inhabitants of A or B, and soinctiniis (iational defense 

reasons, for exaniple) not by the inhabitants of' both. What kind of 

transport il.wecen A ,aod B (seen by miost trans)ort plainers to be 

their particular forte) is vry 11tci of col .clii to inhabitants of, A and 

B and others ii buciweu ii, as is likel"y, t11 are uiitd[sirahl( aspects of 

the system-for (xanple, noise and air )ollition. Thuis provision Imist 
bl made to take account of h'citilliatte lio trinispart iiitereAs (the 

"place" interests) of people and tlir local jurisdictions. 

..\ fill disclissioll of the i sl)hitiii if transpolrt g(oal coiiflicts and con

ilectivit-place coiiiliits \%ouil(] leadl directlh iito a treatment of the 

political process ill its entirety' and is far lwvol tin scopeW of this chap

ter. TitIA tis is so) is indicative of ilie pervasive and ioiluious nature 

of transport policy decisions. These are not technical dletails which are 

best left at a )rofcssional level. They are part and parcel of the choices 

which nations make about tie shaping of their own futures. 

'(reigln Aid fr Transport 

The fact that transport serves many purposes and is used to achieve 

many goals is relevant also to policies of giving aid to developing 

countries. \With tile exception of some European countries and China, 

however, aid-giviig countr's and internationa leiding agencies seem 

to prefer jii gii g transport ii vestinents in developing countries on 

ecoliouiiic itioiuuds. While the ioitcriational agencies have little choice 

but to use econoinic criteria for jicging transport projects, it is doubt

fiil that bilateral aid should he given on suci a single-ininded standard. 

Although all developing ci ntries may biow to tilt shriie of economic 

development, ti ere are few that can, or wish to, subordinate every

thing to this goal. lecogo izing the other goals and reaching a compos

ite judginent is the task of the recipient cointries. leacting to that 

jougmeit is tli task if,the dooor countries. leaction iivolves some

1;As all aside, the att,,'ipt Tl the part of plimirs io anticipah unfavorable 

response lv wcighiting ,nie teclim1 ilg' differently than another \ ith some "social 

factor," and to ose that single ditferInce as the proxy for all the individual 
evaluations which a political process can Weigh, ildicahts either an ignorance of 
political prccss or a coiltemlpt for citizen sovereignty. 
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thing more than rcdoing the sums to see if tie arithmetic is r;ight. It 
should involve political judgment of high Competence. 

To illustrate, let us arbitrarily divide the developing countries into 
three major groupings based on political types, as follows: 

Type I: "Unformed" countries where no definitive political will has 
yet developed. Examples: South Vietnam, Congo-Kinshasa, and 
some of the other new states in Africa. 

Ty/pe II: Countries with charismatic leadership where planning and 
policy emanate overwhelmingly from source.a sin gle Examples: 
Egypt under Nasser, Ghana tnder Nkruralh, Indonesia under 
Sukarno, Cuba under Castro. 

Tipe III: (ouitrics in which the political will of the people finds an 
orderly expression in the policies of the governments. Examples: 
Zambia, Mexico, india, Islae. 

Under aid policies of any shade of subtlety whatsoever, comparable 
transport projects proposed in countries of each of these types would 
be evaluated very differently indeed. The distinction would involve 
something more than the preeunt method-a simple rejection if the 
country's overall policies aie disapproved of or evaluation according 
to economic criteria if the coiitrv's overall policies are acceptable. 

in colin Iris ()fTpe I, the overriding consideration for transport aid 
should probably be its value in helping to create a political and social 
adhesion to the larger and more viable unit-which in some cases may
be anolier country. Joyce Cary in one of his novels speaks eloquently 
of the power of transport to create and destroy: 

The road itself seems to speak to him ". . . I shall change everything and 
cvejylody.... f am abolishing the old ways, the old ideas. lihe old law;
I .,n bringing wealth and oppo, unity for good as well as vice, new powers
to mien and therefore new confh.ts. I am the revo ution. I am giving you 
plenty of troible already, you governors, and I am going to give you
plenty more. I destro, and I make new. What ar, vo, going to do about 
it? I ani your idea. Youi I suppose \,oilmade me,so know.",o 

Transport investment could have been used and might still be used 
in some parts of Africa for nation and region building purposes. Crite
ria for these investments will not be found in the usual project level 
benefit-cost study. Such creative uses of transport have been lacking 

"Joyce Car,, Mister Johnsoni (lMarper and Bros., 1954), pp. 186-87. 

http:confh.ts
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since the nineteenth century but the need for them in some areas of tile 
developing world is great. 

Aid for transport inv.,estnwnt in countries of Type II is also deter
mined by political considerations which go heyond the calculations of 
econiolnie costs and helwfits of the investinent. Just as the decisiol 
whetler or not to hclp oil the Aswan and Volta dimis had to be made 
on political grounds, so too do the requests for transport assistance. For 
a donor countryN to considlr iinvestment iii a comtry which is controlled 
effectively 1by one man or group on any grounds other than those dic
tated by Machiavelli is hard to justify. Excepting food, imedicine, and 
other teiiporar ,assistance vlich can he justified on purely hutnalIitar
ian grounds, investment aid must be based more oi a judgment of tile 
man or gtroup thaim oil the project per sc. To withdraw aid or have no 
potential for aid in these countries, however, simply closes downii an im
portant option in exchalge for the single-valued privilege of saying no. 

Aid for countries of Type Ill is subject to two bodies of political 
constraints and two technieal judgments. It not only m ust be justified 
at home in the dlonor countr, blit if it is to be of maximum value (that 
is, not given at cross purposes), it must he acceptable to the policy 
oroals of the recipient country. l)onor countries that wish to strengthen 
the political stability of developillg cointrics will not dwell unduly on 
technical econoimie considerations as a p rcrerluisite of assistance unless 
it is clear that recipient expectations and calculations of results are 
clearly wrong within their own assumptions or that discussion of the 
assumptions is ilso expectcd or desirold. 

An example may clarify some of the issues in cases of this type. Sup
pose that a eoiiitrv' has intact anl efficient railway plant and organi/a
tioln. It chooses tosuppress the growl.th of trucking and passelgercar 
Minweineiit throuilh taxation, import restrictions, licCisilig, and ineager 
highiway investments. Almost certainly it will argue its case oi sup
poscdly technical grounds, citing appropriate figures of rail efficiencv. 
Assuming that no opposition to this policy develops inside the cot intry, 
thcre may come a time whep the railway must he improved and ex
panded. If foreig aid is required, then foreign experts colme to assess 
the technical choice of rail over road. This assessment may lead to the 
conclusion that road investment is now needed in greater quantities 
than the country desir's. 

http:growl.th
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What typically occurs at this point is a discussion which starts on 
technical grounds but soon shifts to policy issues. When the local ex
perts lose the battle to resist roads on technical grounds, it becomes ap
parent that there is still a policy judgment against expansion of road 
investini it. The relevatit technical cquiestion at this point is, "Is the 
couintryN, illill to saerifice the efficiency difference ;n order to satisfy 
this policy jud(lgmitic t?" Presumal)ly, if thc ;idgment was based on a 
mistaken belief abuit rail efficiency, the answer is no. If, on the other 
hand, it w;is rotd ini deeper policy issues, the answer may be yes. 

If no, tie issue is settled on technical grounds. If yes, the issue is no 
luniger lechnical and the foreigm technical experts have no further role 

to play as teelicians. The donor country must now decide the ques
tion of railway aid on the basis of its willingness to support the general 

development o~f the country and the leaders in power despite its dis
agreemint with the recipient's penchant for railways. Resolving this 
issue may well involve the pretense of teehnical judgment" ih order to 

keep politicians in both countries from becoming "locked in" on a posi
tion from which there is no graceful way out. 

In summary, the political interests of the donor countries as well as 

the political circonistances of the receiving countries should be deter
mining factors in any aid appraisal. At the same time, an important 
part of th appraisal is the evaluation of the economic costs and effects 

of the aid. Painstaking economic evaluations should not be abandoned, 

therefore, but rather incorporated into a larger decisionmaking frame

work. Technique should not become the mnaster of purpose. 

Conclusion) 

TIhis chapter has argued for treating transport policy decisions in 

a political context. In so doing, there is a grave risk that the argument 
will be misconstrued to condone the abuses of political decision-making 

common in transport-the road that "happens" to serve the minister's 

country home, or the right-of-way which goes throuLgh land owned by 

" See for x noph., l )10hrtE. Ashr and others, The United Nations and Promotion 

of the General Welfare (Brnkings Institution, 1957), pp. 1045-46, for the case 
referred to carlier, whcn it is use.ful to reduce disputes to "technical" issues in 
order to rvove them. 
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political hacks. Tliese and many more political abuses occur with regu
larity in many countries. To a large extent the attempt to put transport 
investment dlc isions within the frainework of technical economic or 
engineering criteria was a defense against such abuses. 

T1 a' message from the chapters in this N'oliiine is not that the attempt 
lhohill not been uae, that it stoppedhave n but rather short. Now 

transport is subjected to another kind of ai),;e no less wasteful, nanIclv, 
oving for efliciency at too lowv. a level iin terins of social systenis and 

ignoring all of the (list ri biitiv': effects--for good and evil-of transport 
iluivstIncit val operations, In enjlhiasi/lng that energy policy, agri
culturia policy, urban policy, and oany ,ithir national interests are vi
tally affkclted by transport oecisions we mean to emphasize that na
tional purpose-as articulatd and expreY,:ed in national goals-nust de
te*r,1n"he t:insport policy. That is lhe proper political context for mak
iog tr.nsport decisions aud the proper environment for transport plan
nine. 
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