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~ir. Chairman: 

Ladies and Gentlemen: 

Mr. Knapp, Vice-President of the Bank, was initially announced as 

the speaker on the topic which I will now discuss with you, namely availability 

of loans and credits for road construction and rehabilitation. For those of 

you who have come to Tokyo primarily to hear Mr. Knapp, it must be disappointing 

to discover that I am to take his place. This topic might occasionally relate 

to Bank policies, and of course he would be in a much better position than 

I am to represent and express the views and policies of the Bank, particularly 

when it would come to future policies. On the other hand, being connected 

with the more direct day-to-day problems in the field of transportation projects 

in general and road projects in particular, I may try to make up for my 

replacing Mr. Knapp by going in somewhat further detail on road financing 

aspect2 than he may have possibly been prepared to do. 

I take it that all of you know that the World and its affiliate IDA 

have been for a long time, and still are, very active in the field of financing 

road projects. To simplify matters, when I from now on mention the Bank and 

loans, I automatically include IDA and credits. 
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It is particularly pleasant for me to have the opportunity to address 

you here in Tokyo since the Bank has been quite active in road lending to Japan; 

we have participated in Japan's new expressways to an amount of over US$200 

million for projects amounting to close to 1 billion. For those who are for 

one reason or other keen on statistics I will provide a few more. By the end 

of this month the Bank will have signed or completed negotiations for loans 

and credits in the field of transportation to an amount of close to US$3.0 

billion, of which about 1.2 billion was for roads. We usually finance only 

the foreign currency component of our projects; financing also local currency 

cost, like here in Japan, is an exception. Assuming that this component 

averages about 40% on road projects, this means that so far the Bank has been 

involved in road projects amounting to about US$3 billion. Since your last 

meeting in Madrid an additional US$400 million will have been lent or negotiated 

by the end of this month for road projects in 16 different countries and we 

will have road projects in 36 countries all over the world. We have in the 

pipeline additional road projects in 15 countries to an amount of over US$200 

million, and of these 15 countries, 11 are territories where the Bank has not 

yet made highway loans. Since we are already involved in the preparation of 
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road projects in these countries also, this brings the number of countries 

where we have highway experience in some form or other to 44. 

Not only have we experience in so many countries, but the road 

projects we have financed range from maintenance programs only and simple 

feeder roads to some of the most expensive expressways presently built in the 

world here in Japan. 

I do not mention all this to impress on you how good we are, and 

how much we know about road construction and road problems. To the contrary, 

having been involved in so many road projects under various conditions, has 

made us realize, on the one hand their contribution to the economic development 

of developing countries and how much more road construction is needed, but on 

the other hand it has taught us also modesty because we are still very much 

aware of the many problems we, and for that matter Governments and all others 

involved and interested in road transport development, are facing. Of all 

the transportation projects handled by the Bank for which I am more directly 

responsible, road projects are the most difficult to plan, to appraise and to 

execute. Staff and time spent on the appraisal and execution of road projects 

is more than double the staff and time spent on our railway and port projects 
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put together, notwithstanding we have lent as much for railways alone as for 

roads. Road projects have been causing, and continue to do so, most of our 

headaches for many reasons which I cannot go into in the relatively short 

period allowed to me, and therefore I will dutifully stick to the topic I am sq:posed 

to present to you and concentrate mainly on the aspects directly or indirectly 

related to foreign lending in general. If anybody would be particularly 

interested in other problems which are close to his activities I will be glad 

to participate later in discussions on these matters or to try answering any 

questions you may wish to raise. 

There is, however, one particular problem which causes us, and I 

assume also other lending agencies, difficulties in the appraisal of projects. 

I raise it here because I feel that the International Road Federat~may be 

able to do something about it. 'VJe know, of course, the various techniques 

to calculate the so-called economic return of the investment in road projects. 

However, to use these techniques, basic statistics of present traffic are a 

fundamental requirement. It is really surprising to find that reasonably 

reliable traffic data are just not available even in countries where road 

traffic has already developed to a considerable extent. It is most necessary 

that the developing countries start doing something about this deficiency, 



and may be that the IRF could provide assistance in organizing a sound system 

of collecting and recording traffic data in the develop:i..."?.G countries~ 

Although the Bank has been a very important source of financing for 

road projects, it is, of course, not the only one~ Several other lending 

agencies have also been quite active in this particular fieldo There is the 

USAID, u.s. Export-Import Bank, the Inter-American Bank, the European Community 

through its Fond European de Developpement (FED), the French Fond d'aide et 

Cooperation (FAC) and ORCS for countries of the French Community, Colombo 

Plan, and various other countries which through their own foreign development 

agencies are active in the field of economic development in developing countries 

All these agencies have, of course, one major goal, namely to assist in the 

economic development of the developing countries, and therefore it is all to 

the good that so many agencies and countries are aware of this need and are 

operating in this fieldo It cannot be helped, however, that the ways and means 

to achieve this goal are different and that there may be somewhat different 

undertones in the activities of the various agencieso You may expect these 

undertones to vary from political aspects to th~ desire of supporting 

exporting suppliers, with varying degrees of empha.siso The fact that so maey 
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agencies and countries are active in this field, which I want again to 

emphasize is all to the good, has, however, also created certain problems. 

We in the World Bank have experienced these problems in the past and the 

trend is for these problems to increase. We believe that we have reached 

the point where we should consider whether something should be done about 

it~ I may summarize the most obvious problems as follows: 

l) Since few agencies are either in a position or willing to 

finance the full cost of their road projects, contributions 

by local Governments to these road projects are needed and 

in fact desirable. This may lead to overstraining the 

financial ability of these countries, requiring possibly 

excessive contributions from their budgets to road construction~ 

2) Road maintenance organizations and budget allocations for road 

maintenance, usually already below standard in most developing 

countries, are becoming even more inadequate~ 

3) The administrative and technical skill needed for a sound 

organization and administration of highway departments and 

their activities become overburdened~ 
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This problem is of course not limited to road problems alone. 

A drawback of bilateral aid in general is that the supplying countries 

do not have knowledge of what other countries are doing or intend to do. 

Not only that this causes the type of problems I have just mentioned, 

but it may also cause even more serious problems when it comes to repayment 

of the various loans, not all of which are on the m~st favorable terms. 

This is particularly tru~ for supplier's credits which frequently carry 

high interest rates and rather short repayment schedules. This is one of 

the reasons that the Bank has always been, and still is, in favor of 

multilateral aid. 

The Bank and some other lending agencies have therefore felt the 

need to arrive at some coordination between the activities on road projects 

of the various lending agencieq, so as to ensure that they are not undermining 

and jeopardizing each other's projects, and to make sure that highway 

maintenance organizations be strengthened and budget allocations increased 

sufficiently to make up the already existing backlog and to cope with the 

increasing needs for maintenance of the extending road networks. 
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The Bank has taken the initiative to arrive at a so-called joint 

approach towards road programs and road projects in some Latin American 

countries and we may try to extend these efforts also to other parts of 

the world. We have just about completed loan negotiations for a Bank loan 

and IDA credit to Ecuador where we will finance a road maintenance and 

construction project jointly with USAID and the Inter-American Bank. In 

this case the project I am referring to still covers only about 40% of the 

total road investment planned for the next 5 years in Ecuador, but at least 

it is a first step. The four lending agencies have between them agreed on 

certain rather stiff conditions, particularly as to improvement of road 

maintenance, to make the project successful. Discussions have alreaqy taken 

place also with the Peruvian Government to have a similar approach for the 

whole road program for the next 5 to 10 years in that country where we 

intend to again cooperate with the same lending agencies and the Government .• 

The idea is to first carry out and finance an overall road study and 

thereafter feasibilit,r and final engineering studies for the country's 

road progr~~ This should give a sound basis for first determining a 

realistic investment plan for roads and thereafter for establishing a 



r 
financing plan under which each of the various agencies and the Government 

will accept the responsibility of financing A shate of the cost of the 

investment programo Such an investment and financing plan will particularly 

take into account the needs for a sound organization of the administration 

which is to carry out the program, again with particular emphasis on the 

needs of proper highway maintenance. We hope that following such a procedure 

may lead to more realistic and sound highway programs, and would avoid the 

difficulties resulting from shortage of funds which in the past has hampered 

the efficient execution of the separate projects finar£ed by the various 

lending agencies. 

The above procedure may, we hope, also lead to a better balanced 

overall investment program. After all, transportation is only a means for 

economic development and not a goal in itselfo Therefore investment in 

transportation will not be fruitful unless also economic developments in 

other fields, particularly agriculture, take place • The joint approach 

first mentioned should enable a Government to judge whether its overall 

development program is well balanced and leaves sufficient financial room 

for the other necessary investments. It is our experience that whenever 
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no projects in other fields leading directly to economic development can be 

found, like for instance irrigation projects, industrial projects, etc., there 

appears always to be room on the map for some road project. I personally 

cannot help feeling that in some cases we lose sight of whether the road 

transport investment is well balanced in the framework of the overall investment 

needs. 

The trend of concentrating on road projects can also be noticed in 

the African countries and we have already on .a few occasions run into the 

problem that there is no room for Bank financing of road projects in these 

countries unless the Bank would be prepared to finance 100% of their cost, 

Government funds available for road maintenance and construction already being 

tied up for other road projects. Again this need not necessarily be detrimentaJ 

provided that the road projects tying up the Government's finances are indeed 

of the highest priority in the overall development program of the country as 

a whole and of the road program in particular, and provided that adequate 

organization and funds for proper maintenance are available. But sometimes 

an uncoordinated approach in this field causes the various agencies to lose 

sight of these priorities and needs. In particular, providing funds for 
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maintenance equipment alone is not enough. Unless also arrangements are made 

for organization of a maintenance division, training, construction and 

equipment of workshops, easy availability of spare parts,etc., investments in 

equipment are largely wasted. 1rJe have experienced in some countries that 

vnthin a year over 30% of the new equipment is idle, and then canabilizing 

starts. 

There is one other aspect 't-Ihich I would like to elaborate on, namely 

the need for considering a country's overall transport system. 1rlliereas it is 

generally recognized that the importance of, and need for, road transport is 

proportionally growing faster than the overall transport needs, and before this 

audience I would not dare to say anything else, this does not mean that the 

justification for road construction should be taken for granted under all 

circumstances. It is our opinion and experience that there is a grotdng need 

for coordination of transport development as a whole and the Bank has been 

active in sponsoring studies for this purpose. The grm.dng importance of road 

transport does not necessarily mean that the time for rail'tvays has past. In 

many cases there is room for both provided their roles are properly coordinated. 

Although it is accepted by most railways that they will lose a certain amount 
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of traffic, particularly general goods, to road transport, there is no doubt 

that railways will continue and should continue to play an important role in 

the movement of low value bulk goods and large numbers of people. This loss 

of certain traffic need not necessarily be a loss to the railways; if railways 

have to move everything, stopping at every little village to pick up a few 

cars or sometimes even less than carloads, it might well be that it is more 

economical for the railways to get rid of this cumbersome type of traffic 

which frequently limits their line capacity. But when it comes to comparing 

the two alternatives on the basis of actual economic cost, there are two facts 

of life that cannot and should not be overlooked. The first is that in many 

countries railways happen to be already there and although on a sound 

accounting basis, charging proper depreciation, the cost per mile might be as 

high or higher than it could be provided by road transport, the latter solution 

may require new scarce capital for both construction and vehicles which at 

least for the time being would not yet be needed to the same extent for the 

railways. The second factor is that in a country with limited availability 

of foreign currency, consideration should be given to the question whether 

one or the other solution would require more or less foreign currency for 
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investment and in particular for operation. Road transport has lli~doubtedly 

its advantages, for instance that it can be developed more gradually by stage 

construction of the roads; one can start off \vith the construction of simple 

roads, possibly, unpaved, and improve them Hhen traffic increases. The initial 

investment in the railway as far as roadbed and track is concerned is about 

the same vrhether one or 40 trains are run daily over the line. But on the 

other hand the railway investment, particularly the depreciation of roadbed, 

track and equipment cost, can be stretched over a much longer period of time 

and, in countries t·Jhere both road vehicles and fuel have to be imported, we 

have experienced that the lot·rer foreign currency required per ton/mile is an 

advantage of the rnilvrays. This may come as a shock to an audience uhich is 

particularly interested in road transport, but vm have made various calculations 

vrhich confirm the above statement. Let me give you some rough figures. In 

the case of a railv.ray -vrhich pays its way, the total Hage bill including 

pensions may amount to roughly say 50% to 60¢ of the total expenditures. If 

you add to this say 10% for domestic supplies, the foreign currency part of 

the rail\vay cost is in the order of say 30;; to 40~:; , mainly for depreciation 

and maintenance of equipment and for fuel. In a country where fuel, vehicles 
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and spare parts for road transport have to be imported, the only local cost 

is for labor. Analysing t he operating cost of road vehicles shows that the 

wage bill is a much lm.rer percentage, somewhere between 10% to 20%, than in 

the case of railways and thus the foreign currency component considerably 

higher. Of course this trend is changing and the manufacturing of road vehicleE 

within developing countries is also increasing. But the same is true for 

Railways; in India the foreign currency component for the Railway investment 

program has declined to below 20/~ because of local manufacturing of locomotives , 

freightcars, etc. \~1enever the planning of a road program in any given country 

is undertaken the foreign currency needs for purchasing and operating the 

vehicles should not be overlooked since, because of the much more rapid 

depreciation of road vehicles, providing and maintaining a vehicle fleet to 

make full use of the road network is a financial burden which should not be 

ignored. 

To give you some idea about the order of magnitude involved, a rough 

calculation shows that in the U.S. for every dollar spent on construction and 

maintenance of roads, about 5 dollars is spent on purchasing and operating of 

motor vehicles. Few countri es can as yet afford such a ratio but the burden 
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to invest in a motor vehicle fleet and operate and maintain it is fast 

increasing and may easily become quickly several times the cost of road 

construction and maintenance. 

An advantage of road tr~~sport to Governments is that the capital 

needed for the vehicles is usually provided by private sources, whereas these 

latter sources are usually not available for providing capital for railway 

financing; in other words railway investment is usually proportionally a 

heavier burden on public funds than road transport. Unfortunately, financing 

of road vehicles does not lend itself very well for foreign lending agencies, 

firstly because of the relatively short lifetimes of the vehicles and 

secondly because the vehicles are passed on to a very large number of 

individual private o'tmers all over the country. Therefore financing via the 

Government would be extremely difficult to carry out and control. But the 

Bank is presently considering to help India in developing local manufacturing 

of motor vehicles and spare parts. 

Identifying and preparing proper road projects is also getting more 

difficult; the obvious road projects, usually for trunk roads, have been or 

are being taken care of. The time has now come that more attention should be 
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paid to secondary and farm-to-market roads to open up new agricultural areas 

and increase production so as to get the full benefit of the trunk roads. 

There is a trend in the Bank to put more emphasis on agricultural development 

and for this there is increased need for low-class roads. Tnese roads are 

usually not the direct responsibility of the central Government; they are 

frequently constructed and maintained by a large number of local administrative 

agencies (provinces, municipalities, etc Therefore these local roads 

lend themselves not so easily for lending operations by the international 

institutions. For the latter it is easier to deal with one central Government 

which then should find ways and means to channel the funds to the lolJer 

administrative bodies. There is therefore a need in many countries to arrive 

at suitable administrative arrangements to channel either the Government's 

own or borrowed funds for feeder roads to these local agencies, who would then 

have also to make arrangements to pay for at least part of the cost of these 

roads. A first step uould be the setting up in the central Government's 

Highway Department of construction and maintenance equipment pools which would 

be at the disposal of the lower administrations and this should be encouraged. 
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But shortage of funds and lack of administrative and technical skills 

on the provincial and municipal levels creates problems and poses possibly 

some limitation on the tempo in which lower class roads can be developed. The 

International Road Federation could possibly play an important role in this 

respect by encouraging and possibly sponsoring technical research for building 

simple low-cost roads, arid maybe even for developing special vehicles for 

these roads. 

It is my opinion, shared by many people working in the field of 

development financing, that when adequate administrative and technical skill 

is available in the developing countries, there ~dll be no great problems to 

find financing for sound, economically justified projects. Fear of waste of 

taxpayers money is a limiting factor when it comes to foreign aid. I feel 

that the bottleneck is more in the human element rather than in availability 

of funds for financing. In this respect I may make reference to a recent 

article of the famous columnist Halter Lippman in which he stated that even 

the U.S. was about a century and a half ago an undeveloped area. He states 

that by 1913, the U.K. alone had already invested $4 billion in the U.S., and 

that on the basis of the same proportion of national income this would mean 
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a need of an annual capital flow of about $30 billion from the U.S. to the 

developing countries. At present there would just not be enough projects 

available for such a flow of capital, vJhich presently amounts to about $&-2 

billion from the advanced to the economically baclcward world. I believe that 

the main difference is that the U.S. started to develop ~vith European capital 

and imported manpower educated abroad with experience in the execution and 

managing of projects. The success of the Harshall Plan in Europe was also 

largely the result of having available in Europe all the administrative and 

technical skill needed to usefully use the llarshall funds. Hhen I say that 

lack of administrative and technical skill in the developing world is a 

bottleneck I do not refer only to domestic manpower. Our experience shows 

that also in the advanced world there are just not enough able and dedicated 

people around 't<Jilling to spend their time and efforts away from home under 

conditions which usually ~vill be less favorable than they are used to. On the 

other hand, nationalistic pride and political pressures sometimes hamper making 

full use of the administrative and tec~~ical skill offered to the developing 

world. 
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As an engineer I am possibly not supposed to be very philosophical 

about the above problems. But having worked for about 10 years on development 

projects and having met with quite a bit of frustration in this work, becoming 

philosophical once in a lvhile can hardly be avoided if one is to survive in 

this work. In this respect I would like to say that the developing countries 

need to recognize that they cannot improve their way of life with money alone, 

without changing historic economic and social conditions, and that for some 

time they will continue to need not only the inflow of capital but should use 

to the fullest extent offered the technical and above all the managerial and 

administrative skill of the advanced world. On the other hand the developed 

world should recognize the difficulties of the transition period of the 

developing countries and be patient. But providing capital, managerial skill 

and technical assistance will still not be successful if making profits is 

the only objective. Unless the providers of these needs put also their heart 

into the task of improving the standard of living of the backward world the 

results 'Hill be limited and frustrating. 

If tvhat I have said today contributes a little bit to make this 

audience think about these problems I would feel much rewarded. 
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Hr. Chairman, and Gentlemen: 

I take it that all of you know that the World Bank and its affiliate 

IDA have been for a long time, and still are, very active in the field of 

financing road projects. To simplify matters, when I from now on mention the 

Bank and loans, I automatically include IDA and credits. Moreover, although 

the Bank has made road loans to advanced countries, _ e.g. for the expressways 

here in Japan, what I am going to say applies mainly to countries at an early 

stage of development. 

By the end of this month the Bank will have signed, or completed 

negotiations with countries all over the world for loans in the field of 

transportation to an amount of close to US$).0 billion, of which about 1.2 

billion was for roads in )6 different countries. Since we usually finance 

foreign currency needs only averaging about 40% for road projects, this means 

that so far the Bank has teen involved in road projects amounting to about 

TJS$3 billion. We are already involved also in the preparation of another 15 

road projects, 11 of which are in for the Bank new territories. This brings 

the number of countries where we have highway experience in some form or other 

to 44. 

Having been involved in so many road projects of all types under 

various conditions, has made us recognize their contribution to the economic 

development of developing countries. But• also ve are very much aware of the 

many problems we, and for that matter Governments and all others involved And 
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interested in road transport development, are facing. Of all transportation 

projects handled by the Bank road projects are the most difficult to plan, 

to appraise and to execute. 

Although the Bank has been a very important source of financing for 

road projects, it is, of course, not the only one. Several other lending 

agencies have also been quite active in this particular field. There is the 

USAID, U.S. Export-Import Bank, the Inter-American Bank, the European Community 

through itsFondEuropeen de Developpement (FED), the French Fond d'Aide et 

Cooperation (FAC) and ORCS for countries of the French Community, Colombo Plan, 

and various other countries which through their own foreign development agencies 

are active in the field of economic development in developing countries. All 

these agencies have, of course, one major goal, namely to assist in the economic 

development of the developing countries, and therefore it is all to the good 

that so many agencies and countries are aware of this need and are operating 

in this field. However, the large number of agencies working more or less in

dependently has also created certain problems. 

First, since few lending agencies are either in a position or willing to 

finance the full cost of their road projects, contributions by 

local Governments to these road projects are needed, and in fact 

desirable. This may lead to overstraining the financial ability 

of these countries, requiring possibly excessive contributions from 

their budgets to road construction. 

Secondly, road maintenance organizations and budget allocations for road 

maintenance; usually already below standard in many developing 

countries, are becoming even more inadequate. 

Thirdly, the already limited administrative and technical skill needed for 

a sound organization and administration of highway departments and 

their activities, become overburdened. 
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This problem is or course not limited to road problems alone. A 

drawback of bilateral aid in general is that the supplying countries do not 

have knowledge of what other countries are doing or intend to do. Not only 

that this causes the type or problems I have just mentioned, but it may al~o 

cause even more serious problems when it comes to repayment of the various 

loans, not all of which are on the most favorable terms. This is particularly 

true for supplier's credits which frequently carry high interest rates and 

rather short repayment schedules. This is one or the reasons that the Bank 

has always been, and still is, in favor of multilateral aid. 

The Bank and some other lending agencies have therefore felt the need 

to arrive at some coordination of their activities on road projects. 

The Bank has taken the initiative to arrive at what we call a joint 

approach towards road programs and road projects in some Latin American countries 

and we may try to extend these efforts also to other parts of the world. We 

have just about completed loan negotiations for a Bank loan and IDA credit to 

a Latin American country where we will finance a road maintenance and construction 

project jointly with USAID and the Inter-American Bank. The four lending 

agencies have with the Government agreed on increased taxes to finance road 

construction and on certain conditions for the improvement of road maintenance. 

Discussions have already taken place also with another Latin American Govern-

ment to have a similar approach for the whole road program for the next S to 10 

years in that country where we intend to again cooperate with the same lending 

agencies and the Government. We hope that following such a procedure may lead 

to more realistic and sound highway programs, and would avoid the difficulties 

resulting from shortage or funds which in the past has ~red the efficient 

execution of the separate projects financed by the various lending agencies. 

This joint approach should also enable a Government to better judge whether its 

overall development program is well balanced and leaves sufficient room for 
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financing other necessary investments. It is our experience that whenever no 

projects in other fields, leading directly to economic development can be found, 

like for instance irrigation projects, industrial projects, etc., there appears 

always to be room on the map for some road project, and we cannot help feeling 

that in some cases we lose sight of whether the road transport investment is 

well balanced in the framework of the overall investment needs. 

It is also our opinion and experience that there is a growing need for 

coordination of transport development as a whole and the Bank has been active 

in sponsoring studies for this purpose. The growing importance of road transport 

does not necessarily mean that the time for railways has past. ~~en it comes 

to comparing these two alternatives on the basis of actual economic cost, there 

are two facts of life that cannot be overlooked. The first is that in a number 

of countries railways happen to be already there and although the cost per 

ton/mile might be as high or even higher than it could be provided by road trans

port, the latter solution may require scarce new capital for both construction 

and vehicles which at least for the time being would not yet be needed to the 

same extent for the railways. The second factor is that in a country with 

limited availability of foreign currency, consideration should be given to the 

question whether one or the other solution would require more or less foreign 

currency not only for capital investment but also in particular for operation. 

Road transport has undoubtedly its advantages, for instance that it can be 

developed more gradually by stage construction of the roads. The initial 

investment in the railway as far as roadbed and track is concerned is about 

the same whether one or 40 trains are run daily over the line. ~t on the other 

hand the railway investment, particularly the depreciation or track and equip

ment cost, can be stretched over a much longer period of time and, in countries 

where both road vehicles and fuel have to be imported, the lower foreign 

currency required per ton/mile may be an advantage or the railways. In the case 

of a railway which paJB its way, the total wage bill including pensions may 
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amount to roughly say 50% to 60% or the total expenditures. It you add to this 

say 10% for domestic supplies, the foreign currency part or the railway cost is 

in the order of say 30% to 40%, mainly for depreciation and maintenance or track 

and equipment and for fuel. In a country where fuel, vehicles and spare parts 

for road transport have to be imported, the only local cost is for labor. 

Analyzing the operating cost of road vehicles shows that the wage bill is a much 

lower percentage, somewhere between 10% to 20~, than in the case of railways and 

thus the foreign currency component considerably higher. These figures apply 

of course to countries which are in a relatively early stage of development; of 

course, manufacturing of road vehicles within developing countries is increasing, 

but the same trend exists for countries with important railnetworks; e.g. in 

India the foreign currency component for the Railway investment program has 

declined to below 20% because of local manufacturing of locomotives, freight cars, 

etc. No doubt, because of the much more rapid depreciation of road vehicles and 

higher fuel consumption per ton/mile, providing and maintaining a vehicle neet 

to make full use of the road network is for some countries a foreign currency 

burden which should not be ignored. 

In the U.S. for every dollar spent on construction and maintenance of 

roads, about 5 dollars is spent on purchasing and operating of motor vehicles. 

Few countries can as yet afford such a ratio but the burden to finance the ex

panding motor vehicle fleet, and operate and maintain it, is fast increasing and 

may easily become several times the cost of road construction and maintenance. 

Unfortunately, direct financing of road vehicles does not lend itself 

very well for foreign lending agencies, firstly because ot the relatively short 

lifetime of the vehicles and secondly because the vehicles are passed on to a 

very large number of individual private owners. Therefore foreign financing through 

Governments would be extremely ditticul t to adJrd.nister and control. aJt the Bank 

is presently considering whether it may help a certain country through financing 

domestic manufacturing plants for motor vehicles and spare parte • 
. , 
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Identifying and preparing proper road projects ia also getting ..,,. 

difficult; many obvious road projects tor trunk roads, have been or are being 

taken care of, and the time has now come that more attention should be paid to · 

secondary and farm-to-market roads, to open up new agricultural areas and increase 

production so as to get the full benefit of the trunk roads. There is a trend in 

the Bank to put more emphasis on agricultural development and tor this there is in

creased need for low-class roads. These roads are usually not the direct responsi

bility of the central Government; they are frequently constructed and maintained by 

a large number of local administrative agencies (provinces, aunicipa~tiea, etc.). 

Therefore these local roads lend themselves not so easily tor lending operations by 

the international institutions. For the latter it is easier to deal vith one central 

Government which then should find ways and means to channel the tunda to the lover 

administrative bodies. There is therefore a need in .an, countries to arriYe at 

suitable administrative arrangements to channel either the Government's own or 

borrowed funds for feeder roads to these local agencies, which would then haYe also 

to make arrangements to pay for at least part or the cost ot these roads. In this 

connection I want to refer to the interesting paper on this subject presented this 

morning by the Mexican delegation. A first step could be the setti111 up, iD the 

central Government's Highway Department, of construction and N&intenance equipaent 

pools which would be put at the disposal of the lower adnainistrationa. Such an ar

rangement has started in some countries and extension thereof should be encoura1ed. 

But shortage ot tunda and adn&inistratiYe and technical skills on the 

provincial and municipal levels creates problema, and will poasiblJ pose ao• 

limitation on the tempo in which lower class roads can be ciiYeloped. 

It is 11\Y personal opinion, shared b;y maft1 people wortd.na in the field ot 

development financing, that when adequate adnl1n1at,.t1Ye and technical skill 11 

available in the developing countries, there will be no great proble•a to flnd 
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financing for sound, economically justified projects. Fear of waste of taxpayers' 

money is a limi tine factor when it comes to foreign aid. The bottleneck is fre

quently more in the human element rather than in availability of funds tor financing. 

Also the u.s. started to develop with imported capital but it had also the benefit 

of imported manpower educated abroad, with experience in the execution and JU.naging 

of development projects. The success of the Marshall Plan in Europe vas also largelY 

the result of having available in Europe all the administrative and technical skill 

needed to fruitfully use the Marshal funds. When I aay that shortage of adJaini atra ti ve 

and technical skill in the developing world is a bottleneck I do not refer only to do

mestic manpower. Our experience shows that also in the advanced world there are just 

not enough highly qualified and dedicated people around willing to spend their ti~~e 

and efforts away from home under condi tiona which in many cases will be lea a favor

able than they are used to. On the other hand, understandable nationalistic ten

dencies and poll tical pressures sometimes stand in the way or making full uae of the 

administrative and technical skill offered by the advanced to the developing world. 

Having worked for about 10 years on development projects and having 11et 

sometimes with quite a bit of frustration in this work, becoming philosophical o.nce 

in a while can hardly be avoided if one is to survive in this work. In this respect 

1 would like to say that the developing countries cannot imprOYe their way or life 

with money alone, without changing historic economic and social conditions, and 

that for some time they will continue to need not only the inflow or capital but 

need to use also to the fullest extent offered the technical and above all the 

managerial and administrative skill of the adYanced world. On the other hand the 

developed world should recognize the difficultl.ea of the transition period or the 

developing countries and be patient. But providing a.pi tal, •nagerial and aclndni

strative skill and technical assistance will still not be succeastul, unleaa the 

providers of these needs put also their heart and soul into the task .of in~proving 

the standard of living or the less developed world. 



- 8 -

If what I have said today contributes a little bit to make thi e audience 

think about these problems I would feel much rewarded. 
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Ladies and Gentlemen: 

I take it that all of you know that the World Bank and its affiliate 

IDA have been for a long time, and still are, very active in the field of 

financing road projects. To simplify matters, when I from now on mention the 

Bank and loans, I automatically include IDA and credits. 

For those who are for one reason or other keen on statistics I will 

provide a few. By the end of this month the Bank will have signed or completed 

negotiations for loans and credits in the field of transportation to an amount 

of close to US$3.0 billion, of which about 1.2 billion was for roads. We usually 

finance only the foreign currency component of our projects; financing also local 

currency cost has been so far an exception. Assuming that this component averages 

about 40% on road projects, this means that so far the Bank has been involved in 

road projects amounting to about US$3 billion. An additional US$400 million 

will have been lent or negotiated by the end of this month for road projects in 16 

different countries and we will have road projects in 36 countries all over the 

world. We have in the pipeline additional road projects in 15 countries to an amount 

of over US$200 million, and of these 15 countries, 11 are territories where the Bank 

has not yet made highway loans. Since we are already involved in the preparation of 
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road projects .in these countries also, this brings the number of countries 

where we have highway experience in some form or other to 44. 

Not only have we experience in so many countries, but the road 

projects we have financed range from maintenance programs only and simple 

feeder roads to some of the most expensive expressways presently built in the 

world, namely in Japan. 

I do not mention all this to impress on you how good we are, and 

how much we know about road construction and road problems. To the contrary, 

having been involved in so many road projects under various condi tiona, has 

made us realize, on the one hand their contribution to the economic development 

or developing countries and how much more road construction is needed, but on 

the other hand it has taught us also modesty because we are still very much 

aware of the many problems we, and for that matter Governments and all others 

involved and interested in road transport development, are facing. or all 

the transportation projects handled by the Bank for which I am more directly 

responsible, road projects are the most difficult to plan, to appraise and to 

execute. Staff and time spent on the appraisal and execution of road projects 

is more than double the staff and time spent on our railway and port projects 
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put together, notwithstanding we have lent as much for railways as for roads. 

Road projects have been causing, and continue to do so, most of our headaches 

for many reasons which I cannot go into in the relatively short period allowed 

to me, and therefore I will dutifully stick to the topic I am supposed to present 

to you and concentrate mainly on the aspects directly or indirectly related to 

foreign lending in general. If anybody would be particularly interested in 

other problems which are close to his activities I will be glad to participate 

later in discussions on these matters or to try answering any questions you 

may wish to raise. 

There is one particular problem which causes us, and I assume also 

other lending agencies, difficulties in the appraisal of projects. We know, of 

course, the various techniques to calculate the so-called economic return of the 

investment in road projects. However, to use these techniques, basic statistics of 

present traffic are a fundamental requirement. It is really surprising to find that 

reasonably reliable traffic data are just not available even in countries where road 

traffic has already developed to a considerable extent. It is most necessary 

that the developing countries start doing something about this deficiency. 
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Although the Bank has been a very important source of financing for 

road projects, it is, of course, not the only one. Several other lending 

agencies have also been quite active in this particular field. There is the 

USAID, U.S. Export-Import Bank, the Inter-American Bank, the European Community 

through its Fond Europeen de Developpement (FED), the French Fond d'Aide et 

Cooperation (FAC) and ORCS for countries of the French Community, Colombo 

Plan, and various other countries which through their own foreign development 

agencies are active in the field of economic development in developing countries. 

All these agencies have, of course, one major goal, namely to assist in the 

economic development of the developing countries, and therefore it is all to 

the good that so many agencies and countries are aware .of this need and are 

operating in this field. It cannot be helped, however, that the ways and means 

to achieve this goal are different and that there may be somewhat different 

undertones in the activities of the various agencies. You may expect these 

undertones to vary from political aspects to the desire of supporting 

exporting suppliers, with varying degrees of emphasis. The fact that so many 
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agencies and countries are active in this field, which I want again to 

emphasize is all to the good, has, hoWever, also created certain problema. 

~Je in the World Bank have experienced these problems in the past and the 

trend is for these problems to increase. We believe that we have reached 

the point where we should consider whether something should be done about 

it.. I may summarize the moat obvious problems as followsa 

1) Since few agencies are either in a position or willing to 

finance the full cost of' their road projects 1 contributions 

by local Governments to these road projects are needed and 

in f'act desirable • This may lead to overstraining the 

financial ability or these countries, requiring possibly 

excessive contributions from their budgets to road construction. 

2) Road maintenance organizations and budget allocations tor road 

maintenance, usually already below standard in most developing 

countries 1 are becoming even more inadequate • 

3) The administrative and technical sld.ll needed tor a sound 

organization and administration ot highwq departments and 

their activities become overburdened. 
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This problem is ot course not l1m1 ted to road problema alone • 

A drawback of bilateral aid in general is that the supplying countries 

do not have knowledge or what other countries are doing or intend to do. 

Not only that this causes ·the type or problems I have just mentioned, 

but it may also cause even more serious problems when it comes to repayment 

or the various loans, not all or which are on the 11\.':)st favorable tel'IU. 

This is particularly true for supplier's credits which frequently carey 

high interest rates and rather short rep~nt schedules • This is one ot 

the reasons that the Bank has always been, and still is 1 in favor of 

multilateral aide 

The Bank and some other lending agencies have therefore felt the 

need to arrive at some coordination between the activities on road projects 

or the various lending agencie«~, so as to ensure that they are not undermining 

and jeopardizing each other's projects, and to make sure that highwq 

maintenance organizations be strengthened and budget allocations increased 

sufficiently to make up the alread;y existing backlog and to cope with the 

increasing needs tor maintenance ot the extendiq road netvorka. 
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The Bank has taken the initiative to arrive at a so-called j()int 

approach towards road programs and road projects in same Latin American 

countries and we may try to extend these efforts also to other parts · ot 

the world. We have just about completed loan negotiations for a Bank loan 

and IDA credit to Ecuador where we will finance a road maintenance and 

construction project joint~ with USAID and the Inter-American Banke In 

this case the project I am referring to still covers only about 40% ot the 

total road investment plarmed for the next S years in Ecuador, but at least 

it is a first step. The tour lending agencies have .between them agreed on 

certain rather stiff conditions 1 particular~ aa to improvement of road 

maintenance, to make tb3 project successful. Dlacussiona have alreacfl' taken 

place also with the Peruvian Ooverment to haft a similar approach tor the 

whole road program for the next S to 10 years in that country where we 

intend to again cooperate with the same lending agencies and the Gowrraent. 

The idea is to first carry out and firumoe an overall road st\¥!7 and 

thereafter feasibility and final eng1neerinc studies tor the countr;rts 

road program. This should give a sound buia tor first determining a 

realistic investment plan for roada and thereafter tor establishing a 



financing plsn under which each of the various agencies and the Government 

will accept the responsibility ot financing a share of the cost ot the 

investment pro gram. Such an investment and financing plan will particularq 

take into account the needs for a sound organization of the administration 

which is to carry out the program, again with particular emphasis on the 

needs of proper highway maintenance • We hope that following such a procedure 

may lead to more realistic and sound highway programs, and would avoid the 

difficulties resulting from shortage of funds which in the past has hampered 

the efficient execution of the separate projects financed b7 the varioua 

lending agencies. 

The above procedure may, we hope, also lead to a better balanced 

overall investment program. After all, transportation 1a only a means tor 

economic development and not a goal in itselt. Therefore investment in 

transportation will not be fruitful unless also economic developments in 

other fields 1 particularly agriculture, take place • The joint approach 

first mentioned should enable a Government to judge whether its overall 

development program is well balanced and leaves aut.ticient tinaDcial roa1 

tor the otl"e r necessary investments. It is our experience that wheneftr 
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no projects in other fields leading directly to economic development can be 

found, like for instance irri3ation projects, industrial projects, etc., there 

appears always to be room on the map for some road project. I personally 

cannot help feeling tl1at in some cases we lose sight of whether the road 

transport investment is well balanced in the framework of the overall investment 

needs. 

The trend of concentrating on road projects can also be noticed in 

the African countries and we have already on a few occasions nm into the 

problem that there is no room for Bank financing of road projects in these 

countries unless the Bank would be prepared to finance 1~ of their cost, 

Govermnent funds available for road maintenance and construction already being 

tied up for other road projects. Again this need not necessarily be detrimentaJ 

provided that the road projects tying up the Government's finances are indeed 

of the highest priority in the overall development program of' the countz-7 as 

a whole and of the road program in particular, and provided that adequate 

organization and .funds for proper maintenance are available. aJt sometiaea 

an uncoordinated approach in this field causes the various aaenciea to lose 

sight of these priorities and needs. In particular, providing funds for 
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maintenance equipment alone is not enough. Unless also arrangements are made 

for organization of a maintenance division, training, construction and 

equipment of workshops, easy availability of spare parts, etc., investments in 

equipment are largely wasted. We have experienced in some countries that 

within a year over 30% of the new equipment is idle, and then cannibalizing 

starts. 

There is one other aspect which I would like to elaborate on, namely 

the need for considering a country's overall transport system. Whereas it is 

generally recognized that the importance of, and need for, road transport is 

proportionally growing faster than the overall transport needs, this does not 

mean that the justification for road construction should be taken for granted 

under all circumstances. It is our opinion and experience that there is a growing 

need for coordination of transport development as a whole and the Bank has been 

active in sponsoring studies for this purpose. The growing importance of road 

transport does not necessarily mean that the time for ·railways has past. In 

many cases there is room for both provided their roles are properly coordinated. 

Although it is accepted by most railways that they will lose a certain amount 

. , 
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of traffic, particularly general goods, to road transport, there is no doubt 

that railways will continue and should continue to play an important role in 

the movement of low value bulk goods and large numbers of people. This loss 

of certain traffic need not necessarily be a loss to the railways; if railways 

have to move everything, stopping at every little village to pick up a few 

cars or sometimes even less than carloads, it might well be that it is more 

economical for the railways to get rid of this cumbersome type of traffic 

which frequently limits their line capacity. But when it canes to comparing 

the two alternatives on the basis of actual economic cost, there are two facts 

of life that cannot and should not be overlooked. The first is that in m.my 

countries railways happen to be already there and although on a sound 

accounting basis, charging proper depreciation, the cost per mile might be as 

high or higher than it could be provided by road transport, the latter solution 

may require new scarce capital for both construction and vehicles which at 

least for the time being would not yet be needed to the same extent for the 

railways. The second factor is that in a country with limited availability 

of foreign currency, consideration should be given to the question whether 

one or the other solution would require more or less foreign currency for 
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investment and in particular for operation. Road transport has undoubtedly 

its advantages, for instance that it can be developed more gradually by stage 

construction of the roads; .one can start off with the construction of simple 

roads, possibly unpaved, and improve them when traffic increases. The initial 

investment in the railway as far as roadbed and track is concerned is about 

the same whether one or 40 trains are run daily over the line. But on the 

other hand the railway investment, particularly the depreciation of roadbed, 

"\ 

track and equipment cost, can be stretched over a much longer period of time 

and, in countries where both road vehicles and fuel have to be imported, we 

have experienced that the lower foreign currency required per ton/mile is an 

advantage of the railways. Let me give you some rough figures. In the 

case of a railway which pays its way, the total wage bill including pensions 

may amount to roughly say 50% to &J% of the total expenditures. If you 

add to this say 10% for domestic supplies, the foreign currency part of 

the railway cost is in the order of say 30% to 40%, mainly for depreciation 

and maintenance of equipment and for fuel. In a country where fuel, vehicles 
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and spare parts for road transport have to be imported, the only local cost 

is for labor. Analysing the operating cost of road vehicles shows that the 

wage bill is a much lm.rer percentage, somewhere between 10% to 20~~, than in 

the case of railways and thus the foreign currency component considerably 

higher. Of course this trend is changing and the manufacturing of road vehicles 

within developing countries is also increasing. But the same is true for 

Railways; in India the foreign currency component for the Railway investment 

program has declined to below 20;~ because of local manufacturing of locomotives, 

freightcars, etc. ln1enever the planning of a road program in any given country 

is undertaken the foreign currency needs for purchasing and operating the 

vehicles should not be overlooked since, because of the much more rapid 

depreciation of road velucles, providing and maintaining a vehicle fleet to 

make full use of the road nett-1ork is a financial burden which should not be 

ignored. 

To give you some idea about the order of magnitude involved, a rough 

calculation shows that in the U.S. for every dollar spent on construction and 

maintenance of roads, about 5 dollars is spent on purchasing and operating of 

motor vehicles. Few countries can as yet afford such a ratio but the burden 
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to invest in a motor vehicle fleet and operate and maintain it is fast 

increasing and may easily become quickly several times the annual cost of 

road construction and maintenance. 

An advantage of road transport to Governments is that the capital 

needed for the vehicles is usually provided by private sources, whereas these 

latter sources are usually not available for providing capital for railway 

financing; in other words railway investment is usually proportionally a 

heavier burden on public funds than road transport. Unfortunately, financing 

of road vehicles does not lend itself very well for foreign lending agencies, 

firstly because of the relatively short lifetimes of the vahicles and 

secondly because the vehicles are passed on to a very large number of 

individual private owners all over the country. Therefore financing via the 

Government would be extremely difficult to administer and control. But the 

Bank is presently considering to help India in developing local manufacturing 

of motor vehicles and spare parts. 

Identifying and preparing proper road projects is also getting more 

difficult; the obvious road projects, usually for trunk roads, have been or 

are being taken care of. The time has now come that more attention should be 
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paid to secondary and farm-to-market roads to open up new agricultural areas 

and increase production so as to get the full benefit of the trunk roads. 

There is a trend in the Bank to put more emphasis on agricultural development 

and for this there is increased need for low-class roads. These roads are 

usually not the direct responsibility of the central Government; they are 

frequently constructed and maintained by a large number of local administrative 

agencies (provinces, municipalities, etc.) Therefore these local roads 

lend themselves not so easily for lending operations by the international 

institutions. For the latter it is easier to deal with one central Government 

which then should find ways and means to channel the funds to the louer 

administrative bodies. There is ti1erefore a need in many countries to arrive 

at suitable administrative arran~ments to channel either tl1e Government's 

own or borro""1ed funds for feeder roads to these local agencies, who would then 

have also to make arrangements to pay for at least part of the cost of these 

roads. A first step uould be the setting up in the central Government's 

Highway Department of construction and maintenance equipment pools which would 

be at the disposal of the lower administrations and this should be encouraged. 
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But shortage of funds and lack of administrative and technical skills 

on the provincial and municipal levels creates problems and poses possibly 

some limitation on the tempo in which lower class roads can be developed. 

It is my opinion, shared by many people working in the field of 

development financing, that when adequate administrative and technical skill 

is available in the developing countries, there will be no great problems to 

find financing for sound, economically justified projects. Fear of waste of 

taxpayers money is a limiting factor when it comes to foreign aid. I feel 

that the bottleneck is more in the human element rather than in availability 

of funds for financing. In this respect I may make reference to a recent 

article of the famous columnist Walter Lippman in which he stated that even 

the U.S. was about a century and a half ago an undeveloped area. He states 

that by 1913, the U. K. alone had already invested $4 billion in the U.S., and 

that on the basis of the same proportion of national income this would mean 
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a need of an annual capital flow of about $30 billion from the u.s. to the 

developing countries. At present there· would just not be enough projects 

available for such a flow of capital, tmich presently amounts to about $6l.,a 

billion from the advanced to the economically backward world. I believe that 

the main difference is that the u.s. started to develop with European capital 

and imported manpower educated abroad with experience in the execution and 

managing of projects. The success or the :Harshall ~an in Europe was also 

largely the result of having available in Europe all the administrative and 

teclmical sld.ll needed to usefully use the 1-Iarshal.l funds. \·lhen I say that 

lack of administrative and technical skill in the developing world is a 

bottleneck I do not refer only to domestic manpower. Our experience shows 

that also in the advanced world there are just not enough able and dedicated 

people around willing to spend their time and efforts away from home under 

conditions which usually will be less favorable than they are used to. On the 

other hand, nationalistic pride and political pressures sometimes hamper making 

full use of the administrative and technical sld.ll offered to the developing 

world. 
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As an engineer I am possibly not supposed to be very philosophical 

about the above problems. But having worked for about 10 years on development 

projects and having met with quite a bit of frustration in this work, becoming 

philosophical once in a while can hardly be avoided if one is to survive in 

this \-:ork. In this respect I would like to say that the developing countries 

need to recognize that they cannot improve their way of life with money alone, 

without changing historic economic and social conditions, and that for some 

time they will continue to need not only the inflow of capital but should use 

to the fullest extent offered the technical and above all the managerial and 

administrative skill of the advanced world. On the other hand the developed 

world should recognize the difficulties of the transition period of the 

developing countries and be patient. But providing capital, managerial sld.ll 

and technical assistance will still not be successful it making profits is 

the only objective. Unless the providers of these needs put also their heart 

into the task of improving the standard of living of the backward world the 

results l'dll be l:United and frustrating. 
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Mr. Robert B. Traut 
Transport Section ·, 
Resources and Transport 'Division· 
United\ Nationa 
New York; New Yo~k 

Dear Mr. Traut a 
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.... : 
June 30, 19~7 
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• ·~~ J ' f ~ 'I . ' 

Reference is made to your letter dated June 23, 1967 with 
the transcript ot what I said in the Seminar as · a reaction. to 
Mr. Masood Husain t s paper and speech. If I had not alread7 lmown quite 
well that I 8lll a prett7 pad speaker 1 then this transcript wOuld hav,e 
convinced me 1 But our Publications Department told me that even goOd 
speakers are flabbergasted when they see on paper their ad verbatim 
BJPeeahesJ this is !or me ·a great ' co~olation. 

In &n7 event, I took the liberty to do som~ editing to make 
it at least understandable. Also added ·a few words, paragraphs and 
sentences to make the paper somewhat more sa~ -contained. · 

I£ the · paper is circulated only to those who attended the 
Seminar and thus have heard what I said anyway 1 then I give herewith 
the written permission to publish it, as requested in your letter. : . 

~ )lith kind regards, .' • 

. •, ~ I ' ''. • Yours sincerely, ... 

B. J. van Halden 
. I 
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UNITED NATIONS ~mJ NATIONS UNIES 

...s.,. ~ z... 
NEW YORK 

GAeL.I: ADD.-cee • UNATION. NEWYDIU( • Ao.-ceec TI:L.I:IIIeAI"HIQUI: 

TE 326/l (150-1) 23 June 1967 
~UN 2 7 1967 

Projects ·oept. Correspondence 
··~ . : .. 

Dear :Hr. Van Halden: 
ANS:D ilY 

---~------~------~-~--

J)ATE --.--~-------------------
We intend to publish, with your permission, the attached dra!t 

copy of the presentation you made at the United Nations Inter
Regional Seminar on Containerisation and Other Unitised Methods 
for the Intermodal Movement of Freight, held in London between 
1 and 12 May 1967, as a supplementary paper to this Seminar. 

During discussions on this subject in London, we promised to 
forward a draft copy of your statement to you for editing and y?ur 
approval prior to its publication here in July or August this year. 
It would be greatly appreciated if we could receive, at your earliest 
convenience, a copy of the final version of this statement, including 
written permissiQn to publish this material, provided due acknowledge
ment of the source is given. · 

We also hope to publish two more ·~·-of your statements. These 
· statements will be taken off the tape w:i:thin a week and 'Will be for
warded to you immediately for your consideration and approval. 

Thank you very much for your assistance and co-operation. 
Kindest personal and my very best wishes. 

Yours sincerely, 

!. ". , 

Robert E. Traut 
Transport Section 

Resources and Transpo~ Division 

.Mr. H. J. Van Helden 
Senior Transport Advisor 
International Bank for Reconstruction 

and Development · 
1818 H. Street N.w-
Washi ton, D.O. · 
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Mr. H. Van He1den 
given to the audience on July 18, 1968. 

p~ ..... 

THE ROLE OF THE CIVIL ENGINEER IN DEVELOPMENr PLAJ.'JNING OVERSEAS 

Since the organizers of the conference have asked me, as a staff 

member of the World Bank, to talk about the role of the civil engineer in 

development planning overseas, I take it that in this context noverseas11 

means the developing countries in which the World Bank Group is most active, 

in contrast with the so-called developed countries which for many of you is 

the home country. 

As to the distinction between developed and developing countries, 

there is of course no clear dividing line, and the use of these words in my 

view has become somewhat artificial and confusing. There ttJ"as a time after the 

war that we could rather freely distinguish between developed countries and 

undeveloped countries. In order to make the classification sound more 

pleasant, the word "undeveloped" was first changed into "under-developed", 

then to 11 less developed" and nmvadays one speaks of the "developing11 countries. 

The latter classification is clearly the most confusing and incorrect of all. 

It is well knovJn that the developed or industrial countries are developing 

considerably faster than the developing countries. This causes one of the 

world's major problems; namely, that the gap in national production between 

the two categories is still widening. The per capita gross national income 

may vary from about US$ 50 annually in one of the poorer African countries 

to about US$1600 in France and about US$ 3500 in the United States. We also 

know that the per capita G.N.P. is a misleading figure, and does not neces-

sarily reflect proportionately the level of standard of living. 
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In principal there should be no basic difference between development 

planning in the overseas countries and the home countries. I may explain 

briefly how the World Bank in general goes about its activities and then talk 

particularly about the role of the civil engineer in development planning, 

focusing on the typical differences between pl~~ing overseas and in the home 

countries. I may wind up by mentioning a few special problems the engineer 

working overseas is faced with. 

In its dealings with member countries, the Bank sends out from time 

to time economic missions which evaluate a country's overall economic situa

tion. It looks at the monetary situation and balance of payment position; 

import payments and export earnings, and the share of foreign currency earn

ings spent on foreign debt service; the budget and internal debt; private and 

public savings available for development investments; its economic planning 

practices and procedures, etc., etc. Obviously the above is the task of 

economists and monetary experts, and there is no direct role to be played by 

the civil engineer in this evaluation. 

Attached to such a mission, however, are frequently some sector 

specialists, usually for agriculture, power, transportation, industry, and 

perhaps education, manpolia-er, etc. These experts appraise the overall situa

tion and specific problems in each of their specialized fields; the recent 

developments and present conditions, the potentials and future needs, the 

quality of organization, management and staff of the responsible agencies, 

their finances, etc. 

The experts also look into the planning procedures and practices 

in each sector, and evaluate together with the general economists and the 
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monetar.y experts development programs to the extent these have been prepared. 

During this evaluation process it may be possible to identify at an early 

stage certain specific projects which at first glance seem to have great 

economic potential, and which lend themselves for financing by the World 

Bank Group. If the economic mission is the first one to a member country, 

or when these countries are large or have diverse economic potential, there 

may be more than one specialist for each sector. For instance, for the 

agricultural sector an agronomist, an irrigation expert and a livestock 

specialist may be attached; for the power sector a hydro dam expert if the 

country has potential therefor, and for the transportation sector there may 

be a highway expert, a railway specialist and a port expert. In addition, 

· sector economists may also be included, for instance a transportation econo

mist for the transport sector. Sector specialists try to obtain an overall 

picture of the situation in the particular sectors on the basis of written 

and oral information provided by Goverr~ent officials, as well as from visits 

to farms, plants and facilities around the country. Before it leaves the 

country the economic mission discusses its preliminary vielvs 1.rith Government 

officials, and upon its return to Bank headquarters a report is written on 

the economic situation and performance as a whole. A judgment is formed 

whether a country is credit-"tvorthy and in need of borrowing; and if so, ho-trir 

much and for uhich sectors of the economy. The Bank also frequently offers 

its services to assist in improving planning procedures, and to the extent 

needed and justified, .in havL~g sector studies made covering all or part of 

the specialized sectors. The Balli{ does not use its own staff for these 

studies, ~v-hich may take many months or even a few years. They are usually 

carried out with the help of consulting firms, and the Bank provides 
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its technical assistance by helping in organizing and writing terms of 

reference for the studies, by finding financing from international agencies 

to cover part of the cost, by assisting in the selection of consultants, and 

by providing general supervision of the studies. The most well known and 

active organization in this respect is the United Nations Development Program 

(UNDP), and the Bank frequently acts as Executing Agency for studies financed 

by this organization. In some cases the Bank may finance the smaller, less 

costly studies from its ovnn resources. 

In the Bank we attach great importance to these sector studies, 

particularly in recent years. Many of the more obvious projects have already 

been carried out, and the need for selecting less obvious projects makes it 

more and more important that the economic justification and priorities thereof 

be clearly established. Such sector studies set the stage for a national 

program of investment, placing individual projects in proper perspective in 

an overall long-term investment program, listing them in order of economic 

priority. 

When it finally comes to the financing of a project identified and 

selected in the process briefly described above, we inform the Government what 

is needed to prepare a sound project for Bank financing. This last step is 

usually divided in two: first a feasibility study showing the economic sound

ness of the project on the basis of preliminary engineering and cost estimates, 

and thereafter the detailed eng~1eering including detailed cost esttmates, and 

the preparation of tender documents suitable for letting construction con

tracts on the basis of international competitive bidding. The Bank usually 

takes the position that for the preparation of the projects it is to finance, 
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the assistance of consultants is required unless a country has in the Bank's 

views the ability to do this with its own staff. Hhen the project is ready 

for appraisal, usually when the detailed engineering has been completed, we 

send out an appraisal mission consisting of an engineer, a sector economist 

and, when needed for revenue earning projects, a financial analyst. This 

team writes a project appraisal report, on which a decision to make a loan is 

made. 

Even then our task is not finished, since after negotiating the 

conditions of lending, the Bank follows closely the execution of the project. 

Engineers and, when needed, financial analysts visit the country from time to 

time to check upon the physical progress and the financial situation. To 

ensure proper use of the Bank's funds, payments from the loan account are made 

only in accordance with actual progress. 

In this long process of planning, project preparation and execution, 

many civil engineers are involved; not only those in the Bank staff, but in 

larger numbers those working in Governments and in consulting firms. The 

largest number of civil engineers is involved in the detailed planning, pre

paration and execution of such civil -v:orks as irrigation dams and canals, 

power dams, large structures for thermal power plants, ports, roads, railways, 

etc. I will not elaborate on these activities since this task is not directly 

related to planning in the broader sense. A considerable but of course smaller 

number is, however, involved also in earlier planning activities, such as 

sector studies and preparing development plans. One may say that the number 

declines toward the earlier planning stages; on the other hand, one may also 

say that the required experience and quaJifications are greater in these 

earlier phases of planning. 



- 6 -

Let me illustrate this for a transportation sector study. The 

reason I select this sector is not only because it is my O'\m field of exper

tise, but also because we have done in the Bank more and larger studies for 

transportation than for any of the other sectors in which the Bank is active. 

The need is particularly obvious for transportation as the various transport 

modes and their infrastructures are both competitive and complementary which 

makes coordination of the many projects essential. Growth of transport in a 

developing country is usually several times the economic growth. Moreover, 

it is usually in this field that direct Govermaent obligations are largest; 

frequently some 20 to 30 percent of public investments for a development 

program is in the transportation sector. Finally, transportation is a sector 

in which a large number of civil engineers are active, and in which the 

difficulties are many. 

A Bank economic mission to Brazil in 1964 included in its 21 member 

team, 6 transportation experts. Of these experts, two were transport econo

mists, one a port expert, two were railway experts and one a highway special

ist. Of these six, the railway experts and the highway specialist were civil 

engineers. It should be pointed out, however, that at that stage very little 

engineering had to be done, the emphasis largely being on reviewing existing 

development schemes and on operations and administration. The mission found 

that transportation conditions were very deficient, and contributed greatly 

to the runaway inflation in the country, both because of financial losses 

incurred by the Government in providing the transport infrastructure and 

transport operations, and because of the inadequacy of the various trar~port 
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modes to properly serve the economy. A transportation survey was suggested, 

and the Bank's help was asked for its organization and financing. For prac

tical reasons the survey was divided in phases. The first phase which took 

about 22 months to complete, covered the highway systems in 4 of the 22 states, 

the Government-ovnaed railways plus the railway owned by the state of Sao Paulo, 

port administration in general and operations in, and investment programs for 

the 3 main ports in detail, and coastal shipping. This phase was carried out 

by 4 consulting firms with a staff of some 85 experts, of which about 45 were 

civil engineers. The second phase now in progress includes the highway 

systems in 14 states and is carried out by six consulting firms with a 131 

member staff including 73 civil engineers. The non-engineers are general 

economists, industrial economists, agricultural experts, transport economists, 

financial analysts and experts in the operation of the various transport modes, 

such as shipping experts, port operators, railway managers, etc. All foreign 

experts have at least one Brazilian counterpart with the same professional 

background. The foreign cost of the first phase was about US$3 million and 

of the second phase US$4.3 million. The above shows that the percentage of 

engineers in the transport survey is about 55%. The percentage of civil 

engineers increases proportionately for feasibility and final engineering 

studies which have already resulted from the survey. Also, the type of 

engineers changed from the all-round administrative-operational type in the 

Bank mission to typical engineering specialists in the later phases. 

Another example of a transportation survey the Bank is presently 

responsible for is the one for Malaysia. This covers all the transport modes 

of the country. It is carried out by a~ association of two consulting firms, 
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with about 30 experts in the field. Of these, about half are engineers. 

The foreign cost of this study is US$800,000. The Brazilian study is the 

largest of about 45 overall transportation surveys the Bank has been or 

still is involved in under its technical assistance activities. This number 

does not include feasibility studies for specific projects. 

What are now the typical problems the civil engineer vJorking over

seas is faced with? First of all he works in a country where investment funds 

in general and foreign currency in particular are scarce. This should be kept 

in mind from the broad planning stage to the phase of detailed engineering. 

This also requires some knowledge of and feel for economics, the lack of 

which, if I may s·ay so ,is often a 't'leakness of many engineers, particularly 

civil engineers. Too many are inclined to practice engineering for the sake 

of engineering only, without considering the economic and financial implica

tions resulting from. their engineering products. This may be partly due to 

the fact that in the home countries many projects are started '.Jhen bottle-necks 

already exist and thus the need is obvious. 1-1any expressways or port expan

sion projects are started only when there is already serious congestion, and 

thus too late from an economic point of view. This is usually not the case 

in developing countries where many projects are undertaken to tap hitherto 

unused resources. Such projects initially may well have an over-capacity, and 

it is hoped that they 'tiill stimulate the economy sufficiently to justify their 

construction. This requires a considerable amount of ,judgment and crystal 

ball gazing. To this needs to be added, however, a careful quantitative 

analysis of the economic justification of the projects. Developing countries 

cannot afford mistakes, and even less so if foreign funds directly or in

directly provided or supported by taxpayers in other countries are to be used. 
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As a result there must be much emphasis on the economic evaluation of the 

project at the planning stage, and this is clearly reflected in the composi

tion of the Bank1 s staff. For instance, in the Transportation Division we 

have some 60 staff members of which about one-half are engineers (nearly all 

civil engineers), one-third are transport economists and one-sixth financial 

analysts. For the civil engineer working overseas it proves most useful if 

he has at least a minimum knowledge and appreciation of economic concepts such 

as opportunity cost of funds reflecting the scarcity thereof, shadow rates of 

exchange of foreign currencies reflecting possible distortions, shadow cost 

of labor reflecting underemployment, etc. These and other economic factors 

play an important role in determining the economic feasibility of a project,in 

the comparison of alternative technical solutions therefor, and in their 

execution, when the advantages and disadvantages of a larger or smaller degree 

of mechanization has to be considered. It is the task of the transport econo

mist and the civil engineer together to determine the economic rate of return 

or the cost-benefit ratio of a project. ~Vhereas it is largely the responsi

bility of the transport economist to estimate the economic benefits, it is 

the task of the civil engineer to estimate at an early stage as accurately as 

possible the cost of a project. All civil engineers know that it is already 

difficult to arrive at reliable cost estimates in their home country where 

there is ample opportunity for comparisons with similar projects, and for 

discussions with specialist colleagues. The civil engineer working overseas 

does not have the support of such specialized experience and is much more on 

his own. He does not have many opportunities to compare unit prices with 

similar projects in the same couatry, and output of labor and equipment in 
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developing countries are frequently unknown and much more difficult to esti

mate. This problem is very important indeed for development planners, 1,-1ho 

have to put an estimated price tag on projects at a stage when preliminary 

or detailed engineering has not even started. 

The consulting engineer working overseas should try to use, to 

the largest possible extent, local materials and products, and therefore may 

be confronted with materials he is not familiar with, or which may have a 

lower quality standard than he would consider acceptable in his home country. 

Because of the shortage of skilled labor structures should preferablY be 

simple, rather than sophisticated technical solutions which might be cheaper 

but with which available local staff and labor are not familiar. Specifica-

. tions should be more flexible, and tolerances for acceptance should be 

broader than in the developed countries. 

A major problem frequently facing the planning engineer are 

incomplete, unreliable, or even non-existing statistics and basic data. 

Without good statistics, good plaru1ing becomes very difficult, and requires 

imagination and improvisation. 

Finally, uhat should be the qualifications of the civil engineer 

working overseas, either active in development planning or engineering in 

the narrower sense? First of all he should be more competent in his parti

cular field than domestic civil engineers in the agency for which the foreign 

expert has to work. This is usually not much of a problem for projects which 

are carried out only occasionally, such as large dams or port projects, since 

few developing countries can afford to use their limited number of engineers 

in maintaining a permanent professional staff for such occasional projects. 
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This is quite different for the high-v1ay field. More and more developing 

countries are gradually increasing the numbers of their hight..ray engineers 

educated abroad, and with felv exceptions these countries have some form of a 

highway department as road construction and maintenance are a continuing 

activity in all countries. Many of these domestic engineers have already a 

considerable theoretical knowledge, and it is the expertise in specific 

fields and, most important, experience which have to be imported from abroad. 

It is particularly experience which is frequently still lacking even when a 

considerable degree of competence may already be available. Another general 

deficiency of professionals in developing countries is the lack of managerial 

and organizational skill; they may know what needs to be done but they do not 

kno1.r, and lack experience in, h2!!. to do it. IVJ:any developing countries have 

been over-analyzed and over-studied, and suffer from too many shelved reports. 

What is frequently needed is a team of "do-ers" rather than more studies. 

As projects in developing countries need financial assistance from 

abroad, there is more than the average need for extensive reports to satisfy 

those -vrho are responsible for approving and providing the funds that a 

specific project is well justified. For this reason preparing good reports is 

important. It must be said that unfortunately few engineers are also good 

report writers. Therefore, ability to present a project well by good report 

writing is an important asset, particularly for the higher level engineers. 

I mentioned earlier that the engineer working overseqs should have 

a basic knowledge of economics, an ability to improvise, and to use what are 

for him unusual materials. His designs and Horking methods should take into 

account the prevailing shortage of particular skills. 
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A very important requirement as to qualifications, however, has 

little to do with engineering ability but is a matter of character qualifica

tions. I do not refer only to willingness to sacrifice by living under 

frequently less comfortable conditions in a foreign .environment, away from 

friends and relatives; such sacrifices are usually compensated for by higher 

pay and other remunerations. I refer to the ability to work with other 

people as a team, particularly with those of the countr.y he is working in, and 

to accept that they have a different outlook on life. This also applies to a 

considerable extent to his family. He should continually realize that if 

administrations in developing countries were as good and as efficient as in his 

home country, there would be no need for him to be there in the first place. 

He also has to keep in mind that an important part of his function is to pro

vide training, so as to make himself superfluous as soon as possible. The 

indispensable character qualities for the civil engineer working overseas are 

tact, patience, flexibility and inspiring drive. It may interest you that in 

my home country, the Netherlands, the Dutch Bureau for Technical Assistance 

submits candidates for expert services abroad to psychological tests, so as to 

ensure that he has such essential character qualifications in addition to his 

professional qualifications. 

The most importCL.J.t qualification, however, is a certain amount of 

idealistic urge to help the less fortunate people of the developing countries 

to improve their standard of living, and to help humanity in reducing the still 

widening gap in national production betHeen his mm and other countries. 
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Without at least a minimum of such idealistic urge the civil engineer cannot 

make a contribution to this cause or dra~-J from his work the satisfaction that 

it should provide. 

H. J. van Helden 
March 1968 



Presented June 14-16, 1971 at Conf erence on Ci vil 
Engineering Problems Overseas s ponsored by Insti tut i on 
of Civil Engineers, London, by Mr. H. J. Van Halden 

Ci v:U Engineering and Cha.llging Transportation Concepts 
in Developing Countries 

The topic to which I am t o address myself is somewhat ambiguous 
because it presumes a d:iff erence between civil engineering for t r'Q'nsportation 
facilities in developing countries and in devel oped countries. If civil engi
neering is considered in the traditional sense of' design and construction, this 
is only true to a limited extent. Even in its broader context, which includes 
planning aspects, there is still no sharp dividing line in principles between 
developed and developing countr i es . ~ of the differences in transport prob
lems and conditions are matters of degree. An added factor which makes gener
alization dangerous is that condi tiona in developing countries in various 
parts of the world vary greatly. In Africa and large parts of Latin America, 
for example, population densities are low, particularly away from the ocean 
seaboards. This involves long distances between population centers to which 
historically for economic and political reasons access was often first made 
by railways. The roads which have been built are frequently under-utilized 
and a major problem is to find an economic compromise between cost and design 
standards. In Asia, with its high population densities and large volumes of 
animal and human traffic, the problems are very much different. Here, improve
ment and expansion of capacity of already existing road, rail and water trans
port facilities is often the main issue, though there is of course also a rural 
road problem. Unlike the other continents, Africa has as ~ as 14 land" 
locked countries with their own special transit problems of gaining access to 
the sea'.. 

There is a clear distinction between global, regional and domestic 
transport needs and problems; particularly global., transport poses the problem 
for developing cO'Wltries to adjust themselves to changing trends in the developed 
world. 

Finally, the stage of economic development varies greatly between the 
developing countries. This not only affects transport needs but influences 
what they can do with their own resources, particularly human skills. The 
problem, therefore, in a general paper such as this is that there is only a 
very low common denominator as to transportation trends in developing countries. 

I assume it to be self-evident that transport planning in developing 
countries requires an increasing awareness of the possible impact that techno
logical, economic and social changes may have on future traffic requirements 
and patterns. A civil engineer can no longer limit himself to obvious and 
immediate needs, e.g. building a railroad to transport ore from a mine. He must 
try to anticipate future economic and technological developments both in the 
transport and other sectors of the economy. This need for foresight and by 
jjnplication, f lexibility is accentuated by the long physical life of the trans
port infrastructure built by civil engineers. Economic obsolescence is in
creasingly preceeding physical obsolescense. 
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Transportation is not an economic goal in itself. It is a 11 Serv:ice" 
which eventually, has to be sold like any other service to achieve the ultimate 
goal of raising the levels of economic activity and social welfare. Agriculture; 
mining, industry and trade are the revenue or income earning activities to which 
transportation is a cost. Except for tourist travel, passenger transport is a 
cost both to the businessman and the commuter. For goods transport it is some
times a major cost factor in bringing products from the producer to the consumer 
There is growing evidence, however, in many developing countries that the real 
constraints an growth are not always transport costs, but institutional diffi
culties, operational inefficiencies and policy measures. This is not to deQY 
the importance of transportation. Its potential importance to the economy can 
be seen from two facts in the U.s. wher e now one out of every seven workers is 
employed in transport or transport-rel ated industries, and 20% of GNP is directl~ 
or indirectly derived from the transport sector. In developing countries new 
investments in transport facilities and equipment usually range between 25 and 
35% of total investments. Since these are not only large absolute amounts which 
mean foregoing other economic and social priorities but also consume extremely 
scarce foreign exchange resources, it is both the task and duty of any civil 
engineer, particularly those involved in the planning, design~g and construction 
of transport infrastructure, to use local resources as much as possible so that 
the cost of moving goods and people is as low as possible. 

Transport planning anywhere requires difficult assessing of future 
needs, but it is even more difficult in developing countries than in developed 
countries, where established trends are known or can be more readily identified. 
Between the two categorj_es of countries is the important difference that what 
are now called developed countries developed largely from within; technological 
advances took place over an extended period ·when people were ripe for them and 
recognized their needs. In the present developing countries changes are largely 
introduced from the outside. One danger of this is that the developed world 
attempts to impose on the developing countries what the foreign developers think 
they should have, rather than trying to assess what the actual needs are. An 
example of this paternalism is that in many developing countries the school 
curriculum is still a virtual copy of that followed in the old world rather than 
a reflection of the country's immediate and basic educational needs. This 
danger is further aggravated by sales pressures, which have been made so much 
easier by improved international air transport and resulted in supplies of 
equipment and conswner goods into the developing world where they cannot be 
adequately serviced or are not yet needed, and even worse, cannot be afforded. 

IV topic has two clearly distinct aspects. The first is the changes 
in the transport industry itself, as a result of new technologies and concepts. 
The invention of the internal combus$.i.on engine which led to the development of 
the automobile (and which may yet lead to totaJ. paralysis of movement in cer• 
tain metropolitan areas) had a tremendous impact on what used to be the main 
carrier, the railway-s. The development of aviation is rapidly changing transport 
volumes and patterns. The progress made in development o£ air-cushion ships 
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and vehicles, or magnetic suspension vehicles with linear motor propulsion now 
being explored by the Japanese, may again cause a change in sea and land trans
port vehicles and facilities. Although less spectacular, we lm.ow that contain
erization is changing the en·liire concept of transport operations. 

The second aspect is the changes in transport demands. Passenger 
transport demand changes result from changes in social habits, increased affluence 
and a variety of intangible factors. Changes in the transport of goods result 
from a general expansion in economic activity as well as technological develop
ments in sectors which transport services. A good example is fuel transport 
for the production of electrical energy. Initially, power plants were built 
close to consumption centers and required the transporting of coal over long 
distances. Volmnes increased with the growth of power consumption, but larger 
trans~ormers and heavier conductors made it possible to greatly increase the 
voltage in distribution systems, allowing power production to move away from 
consumption centers and closer to fuel sources. This has greatly changed the 
traf'fic pattern of coal and fuel oil. The transport of oil and gas through 
pipelines has also greatly affected traffic patterns and volumes. Pipelines 
carry about 20% of total ton miles in the US, equal to total truck ton miles 
and half' the railway ton miles. Nuclear power is now coming of age; 16 nuclear 
power plants are in operation in the US at this writing, and another 98 are 
being built or are'"' in the active design stage. Needless to say, these develop
ments, which may also be expected to take place elsewhere, will again have a 
tremendous impact on fuel transport volumes and patterns. If smaller scale nu
clear power plants requiring minimal fuel volumes become feasible, the process
ing of ores on mining sites may become economic, which would greatly reduce trans ... 
port volmnes of ores. The arrival of mammoth tankers is making new shore faci
lities to accommodate what a few years ago were considered large oil tankers 
already obsolete upon completion; the building of super tankers has been further 
accelerated by non-technical events such as the closing of the Suez Canal. 

But less spectacular developments have also affected traffic volumes 
and patterns. The introduction of refrigerated ships aJ.lowed world wide trans
port of meat and fruits; the trends towards increased consumption of carmed and 
frozen food and juices enables fresh but voluminous vegetables and fruits to be 
shipped over short distances to processing plants and, after ~waste has been 
eliminated, the outputs moved from plants to markets are much smaller- than input$ 
Instead of shipping wine in bottles or barrels, pipelines carry wine to shipside 
to be moved in bulk. 

But most important is the interaction between technological changes 
in transport facilities and changes in traffic demands. The most obvious example 
is the development of air- transport. The number of air passengers taken away fr~ 
other transport modes amount to only a fraction of the number of passengers fill
ing aircraft today; most would not travel at all if there was no aviation. In 
the 1957-1967 period, the numbers of passengers crossing the Atlantic by sea 
reduced from one to half a million, whereas crossings by air increased from one 
to five and a half million. Only part of today's air freight was diverted from 
land and sea to air transport; nru.ch air freight has been created by aviation 
itself and consists of traffic which otherwise would not move at all; fresh 
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fruit, vegetables and flowers grown in Africa are now sold in Europe, and 
shrimps from Panama are flown to North American markets. In. general, internationcH 
trade has grown tremendously as a result of technological developments and evo
lutions in the transport sector. The evolution cf transporij concepts., auch 
as containerization which resulted f r om a need for improved efficiency to reduce 
costa, promises even further increases. 

It is particularly in the field of international transport that changes 
of transport concepts in developed countries pose great problems for the develop~ 
ing countries. Containerization is an obvious example. Whereas the need for, 
and econo~ of, port container facilities is ob't'ious in the deyeloped world, port 
authorities in most developing countries still have little idea as to when con
tainers will also reach their ports, and if' so, whether a port wiJ.: be a pivot 
or feeder port. This uncertainty affects not o~lly port planning, but also the 
connections with the hint~land. LASH transport is now becoming a reality, 
making port pl~~g even ~ore difficult. Containerization may be ·very much to 
the advantage of shipownei-3, manufacturers and exporters in industrialized coun
tries, by providing them with new markets. It doe.s not necessarily follow, 
however, that it is also to the advantage of the developing countries where 
growing unemployment is a ma.j or problem which labcJr savings in ports ~e not 
helping solve. l-1oreover, the lower freight cost of imports may make competition 
even more difficult for new and small-scale manufacturing in developing countr·Je.'..s 
and equalization of freight rates resulting from 'l:rhe introduction of "freight 
all kind" (FAK) tariffs for containerized cargo nay cause an increase in freight 
rates for exports from developing countries. On the other hand, the concept of 
container transport would appear particularly attractive to land-locked coun
tries, but these have noe<ntral o~ the actions of port authorities or road 
builders in neighboring countries. 

A major problems for the civil enginer3r is that broadly speaking, he 
is not the forerunner in teclmological change in transport; he is called upon 
to provide t,he supporting infrastructure for cbanges and inventions taking 
place in other engineering disciplines. When Henry Ford began mass production 
of the automobile, the civil engineer had to pl an, design and construct the 
roads for t hese vehicles. Few foresaw at the time toda,y 1s vehicle numbers and 
truck dimensions to be accommodated by twelve••lane highways and complicated 
interchanges. The increased draft of ocean-g·~ing vessels, and now even more so, 
container vessels have made berths in parts economicallY obsolete well before 
they were physically worn out. Airports are continuously in the process of 
expanding, and strengthening and lengthening runways. Yet significant research 
is going into vertical take-off possibilities. In the competitive battle be
tween rail and road, rail transport is hampered by the long physical life of 
its ini'raotructure and equipment. The greater flexibility of road transport, 
result,iryg from the much shorter life of road vehicles and the possibility of 
constructing roads in stages, is a tremendous advantage. There is, in rrry view, 
an urge~t need for much closer cooperation between the civil engineers and the 
engineeTs of other disciplines. This is even more necessary since capital has 
become j'!'JJ.ch more expensive, in· particular for developing countries where finan
cial ret;iou:rces are extremely scarce. It is sad but true that many teclmological 
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advances in transportation have resulted £rom military needs, where cost did not 
play a role, rather than £rom research aimed at improving living conditions in 
developing countries, where cost is of great importance. 

The World Bank and the UK Road Research Laboratory are presently 
cooperating in research to arrive at economically optimum standards £or low 
class farm-t<>-market roads in Africa; alternative design standards £or varying 
axle loads will be studied, maintenance cost to be taken into account. This 
study is a step in the right direction, but unfortunately, its terms o£ refer-
ence could not be broadened to include vehicle design aspects. In many higher 
income countries even today much farm-to-market transport is still animal-
carried; yet in Africa one sees numerous proposals for the building of such 
roads to standards suitable for regular trucks. Whereas the tsetse fly and 
other diseases limit the scope of animal transport in .Af•rica, this does not 
necessarily mean that the change £rom carrying goods on the head to truck 
transport must be made in one big step. In the US there are 16 manufacturers 
of so-called "all terrain vehicles" (ATVs). So faz• they are little mare than 
toys rather than conunercial vehicles, but they appear to have promising poten
tial. In Africa there would seem to be regions which may have potential for 
the air-cushion truck, if it has ~ potential at all. Savings in driver cost 
by using large vehicles or trucks and trailers apply to only a limited extent 
in areas with high and still growing unemployment figures, which would justify 
using low 11shadow 11 labor costa in economic calculations. I do not express an opi h
ion on what would be the most economic solution for farm-to-market transport 
for large regions in Africa; all I am saying is that it would be preferable to 
stuqy the problem as a whole, taking into account both road and vehicle aspects. 
In certain parts of the world where there is surplus labor and the economic 
value of time savings are still low, ferries would appear to be economically 
justified for a much larger number of vehicles than would be the case in developed 
countries, ~vha:-e ferries have been and continue to be used for much greater transpot·t . 
volumes than now are claimed to justify bridges in developing countries. Be-
cause of scarce resources, the opportunity cost of capital in developing coun
tries is much higher than the actual interest paid, and it is imperative that 
all efforts be made to use these scarce resources tor optimum economic benefits. 
Whereas in developed countries competition between transport modes is generally 
beneficial, it should be kept in mind that competition implies spare capacity 
of the competing modes. In countries where even simple roads and single-lane 
railways have initially large spare capacities, the price for the advantages of 
competition may in some instances be too high. For this reason, the World 
Bank strongly emphasizes the need for proper transport coordination, including 
the use of mathematical models and computer techniques far transport system 
analysis. Our experience has shown that there are important advantages in a 
close cooperation between the civil engineers and other engineering and economic 
disciplines in developing :theae·-::model"B.. 

Developing countries, however, have some advantages over the developed 
world. They are in a position to bypass certain conventional transport modes, 
and to avoid mistakes incurred by those now helping them to develop. They have 
much fewer investments already tied up in existing facilities and are in a more 
favorable position to apply new technologies and planning concepts. Possibly 
the most important is the opportunity to better controlland use in national, 
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regional and urban planning. It is being increasingly recognized that unbridled 
and unregulated growth of metropolitan areas has large and sometimes unforeseen 
economic and social costs, and that a mare even population distribution is de
sirable. The population movement from rural to urban areas appears an almost 
intractable problem and certainly one not capable of any short run solution. 
In many developing co'Wltries the growth of the large metropolitan areas is still 
very much faster than that of the country as a whole, and in contrast to the 
situation in developed countries where this trend is gradually slowing down. In 
a quarter to one half of the population may be concentrated in one metropolitan 
city. The economic and financial losses due to congestion in cities such as 
Calcutta, Buenos Aires, Sao Paolo and many other large cities gan hardly be 
overestimated. Much could be done to create a larger number of very livable 
ama.ller cities, more evenly spread over a country, but to achieve this is often 
politically difficult and requires foresight on the part of Government. Although 
transportation planning is only one of many factors in better city, regional 
and national planning, it is in this field that the civil engineer can play an 
active role, which goes well beyond the design and construction of civil works. 
The World Bank has established a separate division for urban planning and trans
portation, to deal with such problems and related projects. Particularly in the 
developing countries, where the field is still open, close cooperation between 
the civil engineer, other engineering disciplines and those responsible for 
planning, in the broadest sense of the word, is very important and could be most 
rewarding. To obtain the best results, the engineer needs to focus continuously 
not only on what he is doing, but why he is doing iti. 

Possibly the greatest problem, common to all developing countries, is 
the shortage of sld.ll and experience in planning, designing, constructing, op
erating and managing transport facilities and systems. Whereas capital scarcity 
can be partly overcome by borrowing from bilateral and international lending 
institutions, such as the World Bank Group, filling the gap in the above skills 
is a much more difficult problem to solve. In developing countries, employing 
expatriates in managerial and executive positions is often no longer acceptable, 
but to fill these ranks with experienced indigenous staff will take time. Train
ing and education programs are useful, but do not solve the problem. What is needed 
is teclmical assistance in an advisory capacity, and it is in this field that 
the civil engineer can play an important role. This leads me to reiterate the 
views I expressed on this subject a few years ago at the previous conference on 
Civil Engineering Problema Overseas. At that occasion I made the statement, 
still valid to~, that to do this well requires qualifications which have little 
to do with engineering ability, but are a matter of character qualif'ications. I 
do not rei'er only to willingness to sacrifice by living under sometimes less 
comfortable conditions :ih a foreign enviromnent, away from friends and relatives; 
such sacrifices are uaua.lly compensated for by higher pay and other advantages. 
I rei'er to the ability to work with other people as a team, particularly with 
those of the country the engineer is working in, and to accept that they have 
a different outlook on lii'e. This also applies to a considerable extent to his 
family. He should continually realize that i.f administrations in developing 
countries were as good and as efficient as in his home country, there would be 
no need far him to be there in the first place. He also has to keep in mind that 
an important part of his function is to provide training, so as to make himself' 
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superfluous as soon as possible. The indispensable character qualities for the 
civil engineer working overseas are tact, patience, flexibility and inspiring 
drive. The most important quali.fication, however, is a certain amount of idealiStiC 
tic urge to help the less fortunate people of the developing countries to improve 
their standard of living, and to help humanity in reducing the still widening 
gap in national production between his own and other cOWltries. \dthout at 
least a mi.nimwn or such idealistic urge the civU engineer cannot make a contribu
tion to this cause or draw from his work the satisfaction that it should provide. 

H.J. Van Halden 
October 21 1970 
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