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The tra-nsport sector is the major consumer of oil in Sri Lanka 
3 4:: ..- and accounts for over 5.0% of petroleum products consumed. Sri 

Lanka has to import her entire requirement of oil, which cost 
the country over 14 billion rupees in 1990. 

For these reasons NARESA1s Working Committee on Energy felt 
that the subject of energy efficiency in the transport sector 
had been a somewhat under-explored area, and decided to 
organise a seminar to discuss various aspects of energy use in 
transport, and suggest possible ways to minimise wastage and 
increase efficiency. 

I wish to thank the Energy Working committee for organising 
the seminar; Prof. K.K.Y.W. Perera, chairman of the Committee, 
for chairing the sessions; and Mr Eardley de Silva for editing 
the proceedings for publication. 

It is hoped that the information made available at the seminar 
will reach a auch wider public to whom this publication will 
now become available. Suitable follow up action by the 
authorities on the recommendations made at the seminar may - help to ease the burden of the rising oil prices. 

Director-General 

Natural Resources, Energy & Science ~uthority 
4 7 1 5  Maitland Place 
Colombo 7. 

2 October 1931  
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POLICIES FOR ENERGY EFFICIENT TRANSPORT 

D.M. Jayasekera 
National Planning Department 

(1) The Nature and the Magnitude of t h e  Problem 

Sri Lanka depends heavily on imported fuel for her commercial 
energy needs. Petroleum accounts for approximately 70 
percent of the total commercial energy consumed in the 
country. The share of Electricity is about 30 percent. It is 
important to note that approximately 25 percent of electricity 
is generated in thermal plants based on petroleum products. 

The total value of petroleum products imported in 1989 and 
1990 amounted to approximately 10 percent of the total imports 
during the two years. The annual import bill accounts for 
nearly 20 percent of the country I s  total export earnings. 
Therefore, energy supply has severe balance of payments 
implications. Moreover it is observed that the domestic 
consumption of petroleum products is increasing steadily 
despite the increase in cost. With the recent sharp increase 
in international prices of oil and the possibility of 
increasing it further due to the Gulf crisis, the country is 
faced with a serious problem of making this vital source of 
energy available to the economy in sufficient quantities, 
without restricting the import of other essential goods or 
commodities. 

The sector which accounts for the largest share of 
domestically used petroleum products is transport. According 
to available statistics the transport sector accounts for over 
50 percent of the net domestic consumption of petroleum 
products. For example in 1987, out of 1,033,000 tons of 
petroleum products consumed in the country, the transport 
sector claimed 669,000 tons. Therefore it is very clear that 
if any meaningful steps are to be taken to conserve and 
rationally utilize petroleum products and thereby contain the 
demand and stabilise imports, attention has to be focussed on 
energy efficient machanism within the transport sector which 
is dependent 100 percent on petroleum products. The dilemma 
faced by the planners as well as by the decision makers is how 
to contain the consumption of fuel and at the same time expand 
and improve transportation which is vital for an expanding 
economy. The way out is by improving energy efficiency or in 
simple terms by getting more kilometres per litre. 



(2) Structure of the Transport Sector 

Transport sector in this country is principally dual 
mode, i-e. road and rail. The road sector commands a market 
share of over 85 percent. The railway accounts for less than 
15 percent. Other modes such as coastal shipping, non- 
motorised transport which operate in selective markets are 
insignificant. Road transport is more dynamic compared to 
railway and is expanding fast as evident from the growing 
fleet of all types of vehicles. 

Both railway and road transport depend entirely on petroleum 
products. As this sector is growing at the rate of 4 to 5 
percent per annum, fuel supply has to keep pace with the 
growing demand. Currently there is no project or programme 
under implementation to diversify energy in the transport 
sector. 

( 3 )  Specific Policies for Energy Efficient Transport 

Energy efficiency is part and parcel of systems efficiency be 
it transport, industry or service. In other words, efficiency 
in the use of fuel which is a vital basic input, cannot be 
overlooked in achieving operational efficiency. 

Systems efficiency, with particular emphasis on optimum use of 
energy, can be achieved through 

(a) appropriate specific or general policy guidelines 
(b) \ in-house ' adjustment. 

The two are, however, closely inter-related and inter- 
dependent. Macro-level policy adjustments will have only 
limited or partial impact if the required micro-level 
adjustments for performance improvement are not systematically 
carried out. 

Current Policy 

(i) Derequlation of Road Passenqer Transport Industry 

The Government has taken a policy decision to 
deregulate the road passenger transport services as a 
major element of restructuring the transport sector. 
~eregulation entails complete delinking of state 
involvement in management and supply of public road 
transport services. This will ensure the conversion 
of road passenger transport industry to a hundred 
percent private sector activity similar to road 
haulage. The overall objectives of this policy are to 
promote optimum utilization of existing resources, 



facilitate efficient management and attract ca2itai 
and s k i l l s ; ,  in a eo~npetitive free enterprise 
sitana$ion. Eanerqy efficiency is expected to be a 
major benefit of this pol icy .  

Fare Derequlatisn and R e a P i . s t i c  Pricing 

As a matter of po!.icy the government is moving away 
from the practice of administrative pricing, 
particularly in respect of produc%s and services 
rendere6 by s~ate sector enterprises. The objective 
is %o pa-~e  the way for the determination of prices, 
fa,es UP tariffs on the basis of resource cost and in 
relation to supply and demand. Appropriate pricing of 
vital inputs whether imported or locally produced such 
as petroleum products, will result in savings and 
economic use of scarce resources. 

Realistic prfcinq af petk~leum products, in a 
situation of free competition devoid of barriers for 
supply and fzctor mobility, will compel the transport 
industry to mqve towards a higher level of efficiency 
in service delivery and in resource use resorting to 
appropriate fare setting, factor subsiitution and 
effective management. Energy efficiency, in this 
context, becomes a highly rewarding pursuit. 

(iii) Devela~ment and Strengthenins of Railway 

The aim of policy guidelines is to identify a viable 
economic role f@r the railway and promote those 
services which have distinct national or 
sscfo-economic cos t  advantages over road transport. 

T;le focus u f  attention on railway with the 
anticipatior, that it could %urn around, if placed on 
the correct track bufbt on commercial principles and 
sound mai~agzment, has the objective of diversifying 
inland passenger and goods transpsrtation without 
resorting to deliberate traffic assignment. It is 
also Sacked by t h e  widely currer t  nution that railway 
a provide, at 3.eals-k in selected markets, cost 
ef f i cieant particularly energy efficient, 
transportation. Two ident if i-ed markets a1 e, (a) long 
distance and bulk goods; haulage and (b) urban sector 
mass transportation. Electrification of sub- urban 
railzaay can provide a very efficient mzss transit 
system f o r  Grreater Colombo Area. 



( iv) Fiscal and other Incentives to promote ~fficient 
Transport Services 

Several elements of the Government ' s  over all policy t o  
encourage and develop employment creation (primary and 
secondary) with efficient and viable industrial and 
service enterprises, have a direct bearing on the 
promotion of energy efficient transport serbices, Tax 
and duty concession on the import of new equipmen and 
credit facilities at reasonable terms are some of the 
key elements of Government policy to promcte the 
establishment of efficient low cost services t u  the 
public. Pr~n~oters of Low cost energy efficien", means 
of transport such as light motorised and even 
non-motorised forms of land transport, coastal 
shipping etc. can bsrrefit from the incent f ~e package. 

(5) Future Needs 

The above menticned policy guidelines assume the continuation 
of the existing structure with improvement both ir. terms of 
resource use and modal split. They do not 2-nticipate far 
reach.ing technological change leading to significant energy 
substitution- 

This is because according to current perceptio~i the line 
separating energy efficiency and ersrgy conse~~:iition is very 
thin to the extent sf taking one for the other. 

Energy efficiency and energy conservation are two different 
aspects, For example energy conservati~r~ can be achieved by 
reducing or zompletely cutting down services, Energy 
efficiency Gn the other hand refcrs to providing better or 
expanded service with reduced energy input- "Reduced energy 
inputs' refers not only to the reduced quantum of energy but to 
reduced domestic resource cost of that input. What it means 
is the extent do which impurted fasril fuel could be replaced 
with hydro electric power; hydro electric power from the 
national grid with small scale tlaermal electric power and 
thermal power with solar power etc. 

obviously such transformation can be achieved only in tne 
medium or long term. In the mean time -short tzlrrn efficiency 
measures even though they be primarily energy saving 
mezhanisms, have to be pursued. The main concern, however, is 
that the long term objectives should not be undermined or 
discounted in the process of giving priority to short term 
objzctives. Under these cireumstanees it is very necessary 
that policy guide lines to encourar;e a n d  facilitate 
technological innovations leading to significant energy 
substitution in transport, should be spelled out as a matter 
of priority. 



TRAFFIC LOAD I@ COLOMBO CITY 

P r o f ,  P . C . H ,  Ranasinghe 
Dept, sf Geography, Wniv. of Co10mbo 

Urban Travel Trends in Sri Eanka 

According to the Sri Eanka 'Transport Sector Planning Study 
(1.987), G D P  grow~h s f  the island would. vary from 3.8% ko 7 . 5 %  
per year upto 4996 ( t h r e e  scenarios-base e&se, an aptimistie 
and a pessimistic sc;enarios]. Bvera.~P freight growth is 
expected to be 3.8% p ~ s  year over the next 10 years in the 
Base Case, 11hj.le passenger fl~ws are expected t ~ ?  grow at 7% 
per year. 

Total intercity passenger trips are expeetcxl, 'Lo grow from 121 
million in 1986 to 272 million by 1996, undzr  the Base @&se, 
and 194-340 million as the pessimistic and csptimisti-e 
ranges. In'zer- Zonal or district freight flows are expected 
to grow from 9.5 miliion tons to 14,9 million tons under the 
Base Case, with a gsssible 4-255; variation for the other 
scei~arios . 
Roads and road transport have become the most dominant mode of 
transport in the island and it can be expected. that t.he road 
sector :.ill csrAtinue to dominate the transport scene i n  the 
years to come, (Table 1) 

Vehicle ownership invariably will continue to increase in the 
future even at a Puwes rate t.:.han at. present. Thus, the 
overall trend in road traffic levels could be anticipated to 
be upward for both passenger arid freight movements. It can be 
visualizec, based on the present pattern, chat more velsicles 
would be col!centrated in the c i t y .  

TABLE 1 

Freigb3.- 
(000 cons) 

1996 
(Estimated) 

gall 1,591 (16%) 2,090 ( 1 4 % )  
Road 8,361 ( 8 4 % )  1 3 , 3 9 2  ( 8 6 % )  

Frej gh? 
(Million ton- Mm) 

R a i l  263 ( 1 9 % )  3 0 2  (13%) 
Road 1,100 (81%) 1,975 ( 8 7 % )  

Passengers 
( 0 0 0  t r i p s !  

Rail 4 3 , 7 7 3  (39%) 4 3 , 8 9 0  ( 2 3 % )  
Woad 68,707 ( 6 1 % )  211,604 ( 4 7 % )  



Passengers 
(Million px Km) 

Rail 1,631 (22%) $ 9 7  (06%) 
Ibisad 6,306 (87%) 16,724 (94%) 

(Note: Figures for public transport interzcnal flows only, 
under normal palitical conditions: 

Source: Transport Sector Study (1987). Table 3 3-4. 

Greater @oPo&is 

Colombo is the nerve centre of the island for administration, 
banking, commerce, communi-ation, industry and culture, which 
has a considerable \impactt upon activities throughout the 
rest of the island. Its imediatz hinterland encompasses the 
entirn Western Pr3vince consisting of the Colombo, Kalutara 
and Gampaha Districts, which together  is known as the Colombo 
Metropolition Area or Greater Colombo. T h e  "City of Colomboo' 
is demarcated by the Municipal Cbuncil boundaries. Greater 
Colombo contains more than 26% uf the isbaad's population 
whereas it has only 5.6% of the land ar=a, 

Wichin Greater Cr,lornbr there are  about 5,293 Krn of paved roads 
a;~d 4,261 Krn of unpaved roads. Tbe City of Colombo has nearly 
50 Km sf trunk roads and 4 3 0  Km of other paved streets. 

Ther-2 are s q m e  6 5  major bridges carrying roads an2 railways, 
over r i v e r s  and other waterways within the Greater Colt>mbo 
Area, a d  ~f these there are twenty rsadJwaterwa~r bridges and 
s i x  r~adlrailway bridges w i t h i n  the Co~lornba Nunicipality. 

There are seven level crossings within the Municipal boundary 
where the rail network intersects major roads. Two road/rail 
intersections are located on eitter side the Slave Island 
station, on the Coastline Railway, t v o  othes are on the main 
line meetinq the Baseline Raad and Avissawella Low levelRoad 
and the other three are on the narrow guage line with 
c~.ossi?gs aL Baselixe Raad, C s t t a  Road and State Drive 

Xoad Passenger Transport in CsYsmhbo Urban Area 

Among motorised travel, bus transport is the predomin~nt means 
of passenger transport in sri Lanka. It nas accounted for 
more than 80% of toLz.1 passenger kilometers in 1 9 8 5 ,  and the 
balance shared equally between the railway and private 
automobile. 



S r i  Eanka Transport B~kYrd Buss2 (P;esently in -ehe process of 
peop~isation) 

The increase s f  t r a v e l  car? be examined ip., r e l a t i o n  to t k , e  made 
of t r h v e l  or v e h i c l e s .  The S r i  Lanka Transport Board had the 
primary obligation of providing mobility to t h e  n a t i o n .  The 
SLTB experienced a dramatic increase in the travel demand from 
about 15 million pzssenger kilometers in 1977 to ove-" 1 9  
m i l l i o n  i 1980.  During the decade 1975 t o  1985,  t h e  
s t a t i - s t i c s  alsa show a steep incr~?ase  in passenger k i l o m e t e r s ,  
except in t h e  years of stiff f a x e  increases. In 1 9 8 6  t h e  SLTB 
had o p e r a t e d  4 , 8 8 0  buses daily with a seat kilometerage s f  
2 0 , 2 5 5 .  The t o t a l  number of buses belonging t o  SLTB w a s  5955 
out, of whj-ch Colombo N o r c h  depot had 106% buses ,  

TABLE 2 

Region Long Other Total 
distance services buses 

Colombo South 3 6 
GoPomb~ North 4 6  
C e n t r a l  107 
IJva 8 0  
Northern 56 
Eastern 55 
North Central 49 
North Western 4 8  
Southern 39 
T o t a l  5 "-6 
Colombo N e t r o p o l i t a n  8 2  ( 1 6 % )  

Source:  S:i Lanka Transport board. 

S b i  Lankii Transport Eoard  pera at ions for 2986 show t h a t  1 6 %  of 
t h e  long d i s tance  services and 4 1 %  of the o t h e r  s e r v i c e s  were 
ope ra t ed  wieh in  t h e  Colombo Met ropo l i t an  Region, Out of t h e  
t o t a l  number of buses  operated ;.nr the j s l a n d  3 9 %  were operated 
w i t h i n  t he  Colombo Urban  Zone, 

T h e  Qistributio"! of bus sperst ionas by d i s t r i - c t s  and the number 
of r o u t e s  operated i n  each  district can  7r>e considered a s  
indications of the extent of urban  trasmsgort demard i n  t h e  
i s l a n d ,  



PRIVATE BU8 O P E m T I O H S  1986 

District 

Colombo 
Gamyalaa 
Kalutara 
Total 

Buses aperational Perfor- 
Registered Operated R o u t ~ s  mance 

Vehicle 
Km/ ' 3 y  

Sri Lanka P1,OO: 8,800 1,818 
% in 3 districts 5 8 %  50% 35% 

Source: Miriistry of Private omnibus Services< 

The piivate 5us  operatFcns have increased cnn5iderably by the 
year 1989. Out of the registered number of 15,895 private 
buses, 80% were in effective operation, and 58% sf these were 
.in the Colombo Metropolitan Regi-on, Although only 35% of the 
private bus operational routes are in this area, it has 
accounted for 58% sf the vehicle kilometers operated per day. 
This well illustrates the density of road traffic in Colombo 
and its hinterland. 

TABLE 4 

COORDINATED SERVXCES - WTB PRTVWTE BUSES 

Region Private RTB Number Total 
buses buses of Routes buses 

Colombo Soutn 579 
Colombo North 635 
Central 696 
Southern 551 
Worth Western 387 
North Central 53 
Uva 2 

Total 2992 
Colombo Yetrapolitan 

Region 1 2  3 2 
41% 

Source: Sri Lanka Transport Board, 



Urban Traffic Density 

Out sf the estimated all island passenger kilometres of 14,495 
covered by SETB in 1985, 24% were within the Colombo 
hinterland, skiPe 8 ~ t  o f  the estimated passenger kilometers of 
14,060 covered by ncivate buses, 51% were in the Colombo 
hinterland. Total estimated bus passenger kilometers were 
28,555 million: out of which 37% was i n  t h e  Colombo hitesl~nd. 
T h i s  illustrates the heavy traffic concentration w i t k i r  the 
urbcln  one. 

Vehicle density is a good indicator to illus- rate the urban 
development and associated traffic problems. For example as 
far back as 1983 the districts of Colombo and Gampaha together 
had 211 vehicles per square kilometer and 4 5  vehicles per 1000 
population; while the island's density was 3.5 vehicles per 
square kilometer and 2.8 vehicles per 1000 population. 

TABLE 5 

Area Popdlation Road Vehicles 
(krnl2 ('000) (km) ('000) 

(registered) 

Colombo Municipality 37 585 480 
Colombo District 6 3 5  1 , 8 8 9  70Q 175,350 
Colombo ketropolita~~ 3 1 6 5 9  4, 1-40 3,217 
S r i  Lanka 64,028 16,117 20,766 587,515 

Source: Department sf Census and Statistics. 

AS A PERCENTAGE QF ISLAND'S TOTAT,, $3.986) 

Rec~i.011 Area Population Roads Vehicles 

Colombo Municipality 0.057 3.63 2,3 
Colombo District C , 9 6  11.22 3.37 29,84 
Colombo Metropolitan 5.65 25-68 15.49 
Sri Lanka 100 .00  PQO,00 bOP 00 100.00 



TOT= W H B E R  OF HOTOW VEHICLE E LICEXBEB ISSUED IS THE 
COLOE4BO D I B T R I C T  - (.RCTIVI VEHICLE POPULATION) 

Sri Laaka Cbo. 
1983 1984 1985 1986 % Total Dis. ( % )  

Motor cars 47821 
Motor cycles 41253 
Lorries 2 7 7 0 1 
Tractors/Trailer 6761 
SLTB buses 5000 
Private coaches 6 1 
Hiring buses 2175 
Hearses 7 9 
Govt , vehicles 5400 
Total active 
vehicles in 
Colombo 
District 136251 
Sri Lanka 
(Registered) 439666 

Source: Commissioner of Motor Traffic. 

Woad Traffic Growth 

A rapid growth af traffic in the city roads is witnessed, 
especially since 1977. The Traqsport Sector Planning Study 
has measured an average growth of 5.2% of traffic per year on 
principal roads, with the largest increases in private buses 
and motor cycles. Over the last seven years an even higher 
growth rate, ranging from 3.5% to 10.5% per year, had been 
observed 

FORECAST OF TRAFFIC GWOWTB RATES, PEW YEAR 

Vehicle Forecast GI? 
per year 

Cars, Vans & taxis 3.5% 
Motor cycles 6 , 5 %  
Private buses 5.0% 
Commercial vehicles 4.Q% 

Probable Range 

Source: Sri Lanka Transport Sector Planning Study 1987. 



The registration of motor cars in the island shows an upward 
trend during recent years. FOP instance, the year 1973 
recorded 89,771 motor cars and in 1983 this had increased to 
136,857 adding over 4,708 cars within an year. In 1986 there 
were 155,311 private cars in the island with an average 
increase of over 6 000 cars per year between 1983- 86. A P t l  cugh 
overall car travel has not increased due ts ",he high co: of 
fuel, there is a significant increase of car traffic in 
Colombo roads. 

The recorded 97,010 cars at the end sf 1979 represents 7 cars 
per thousand people as island's Everage. This has increased 
to 10 cars per thousand pasplc by 1986? The annual growth 
rate sf car population is expected to be arounci 2,5%. Out of 
the total car population in the island, about 66% are 
registered in the Western Pravince and G3% are registered in 
the Colombo District. Oct of the revenue licenses iss~red in 
1986, 37% are issued in Colomba ~istrict. Out of +,he total 
traffic entsring t h e  city of Colombo during a normal krorking 
day 55% - 65% are formed by motor cars. During a normal 
working day about 51,000 cars enter the city limits. In Sri 
Lanka private ear as a mode c;f transport is essentially urban. 
However, the proportion of travel by ear measured in person - 
miles Is only about. 5% - 4% a% the total. 
Rising Hotor Cycle ~opulation 

The average ailrlual registration of motor vehicles in the 
island had ljeen around 35,000. The total registration of 
motor vehicles in 1987 was 46,884, out of which 7,695 were 
private cars and 29,041 were motor cycles. 

In 1973 motor cycle populat.iori which remained at 22,134 shot 
up drama~ically, making it to 121,845 in 1983 and 187,717 in 
1986 111 1987 the Lo-~al motor cycles in the island were 
213,441. 

Out of the revenue licenses issued for motor cycles 26% are 
issl~ed in the Colombo District. i)r:.t of the total revenue 
licences issued for all motor vehicles in the island, 28% are 
issued for motor cycles. 

O C o m e r e i n 1  Vehicles 

Since the liberalization of the economy there has been a 
a 

V substantial growth in the cornercia1 vehicle f leeAc.  In 1977 
there were 17,000 commercial vehicles which has increased to 
70,000 in 1985. The majar population of the commercial 
vehicles are based in Colombo. 



An overall traffic growth of 4% per yeas, on average, is 
expecped w i t h  plus or milaus ~ j r g t w t h  rates in sorne areas, 
subjected to population increase and intensification of 
economic activities. Thus, within t h e  next 10 yeak,s a 48% 
growth of traffic is expected. 

The traffic density on the road network near the City is ~ s s t  
intense with an average o: 1 0 , 8 0 0  vehicles per day which t&~ins 
out as one proceeds to the suburban areas. Negomb~ and Mandy 
roads within the Greater Colombo area show high traffic 
density. It is reported that 162,000 vehicles pass through 
the Colombo Municipal boundary during a 12 hour period of a 
weekday. The congestion in the city is further aggravated by 
the f ~ c t  that these vehkcles have to find hccess to the city 
through nine major entries in the City limits, which impose 
restraining pressure on some corridors, 

Trip Movement Patterns 

The city of Colombo acts ds the principal coanmercial and 
business rentre of the island and as such has a major impact 
on the traffic pattern of the islanci. Trunk Foads of A l l  A2, 
A4 and A5 along with Main Roads of B1, B2 and B5 radiate from 
Colombc thereby facil'tating the drawing sf commuters to the 
City. The Certral Business Distri-ct (CBD) formed by Pettah 
and Fort provides 100,080 job opportunities andthe estimated 
daytime population of CBD is around 550,OQO. Not only as the 
major employment centre but also as the chief wholesale and 
retail centre, the CBD attracts a large number of people daily 
with conseqliaent effect on traffic, 

Regional distributior of population in the Greater Colombo 
Area and the spatial concentration af job opportunities in the 
city have created 1 traffic pattern which is superimposed by 
the radial stxuc'curc: of the transport routes centred round the 
City of Colombo. Job opportunities within Greater Colombo 
Area are estimated to be 1-09 million in 1984 and 37% of this 
is found within the Colombo Municipality, Outside the City 
towards the north, Colombo Airpast and the Free Trade Zone 
exert a major influence on travel patterns. It is estimated 
that 200,000 j o b  opportunities are available in the coastal 
area towards the north sf the City. In sadition, the Galle 
Road corrida-r between Dehiwela airad Kaluti.ra attracts large 
numbers of work and b~sinzss trips. Thus, the employment and 
commercial attractions are csncentr~7ted in the City of Colombo 
and along the Galle Rosd while the population is distributed 
evenly throughout the Grezter Csksmbo Area. 

The freight flaw is similarly structured by the radial routes 
and the lccation of the Colombo Fort. Major export 
commodities and imposts are carried between the dockyard area 



on the north side of the Cicy a,sd all parts of the island by 
road and rail. 

Colombo Port handles over 90% of the total freight shipped to 
the island, in addition to transhipment traffic. The two 
container terminals in the Port are linked to 16 inland 
terminals which are locaked in the North East of Colombo, It 
is estimated that the average daily vehicle trips in and out 
of Port is about 8000 and 95% of all freight handled by the 
Port travels by road, includinq almost all container traffic. 

Traffic V s k m e s  in the C i t y  

Traffic volume within Greater Colombo reflects the radial 
routes convergLng at the Ci-t-y'. As one would expecr. the 
traffic volumes get heavier towards the CBD and thins out with 
the increasing distance from the Colombo Municipality. It has 
been estimated that about 180,000 vehicles cross &he MC 
bo17nda;y daily while it reduces %L) 22,500 at the Greater 
Colombo border. This dem~nstrates well the increased level of 
economic and commercial! activity towards the CBD, This txend 
is particularly ?rominent for private vehicles which are 
heavily concentrated in and around Colcmbo. 

Road passenger flows at the CPiC cordsL1 are 4.5 times those at 
the Greater Colombo boundary, also reflecting regional 
patterns of the distribution of economic activity. 

Central  Business District (CBD) 

PETTAH 
Pettah is the market area bounded by two of the major radial 
roads into Fort - v i z *  Reclamation Road and Olcott Mawatha. 
Two main activity centres in1 the C i t y  are located in Pettah, 
viz Central Bus Stand and the Railway Terminal. The road 
network within Pettak is a maze of rectangularly spread narrow 
streets. These streets are aften blocked and congested by 
pedestria~s, stl-eet hawkers and parked cars and commercial 
vehicles, 

Olcott Mawa~ha which acts a s  a radial. n.oute to Fort penetrates 
through Pettah. This r o u t e  is heavily used by buses and 
pedesti-i ans. Recent traffic csuncs show that almost 30% of the 
vehicles on Olzott Mawatha are buses. Dhe to passenger 
interchanges between Fort Railway Station and Pettab Bus Stand 
pedestrian activity is concentrated along Olcott Mawatha 
between Gasworks Street and Front Street. 

Fig. 1 & 2 show the trip valumes of the mid - dav peak period 
( 1 2  noon to 1.30 p . m .  ) . This period is identified as that of 
maximum demand within the central districts of the city, by 
sh~pping and business trips, journeys home for lunch and trips 
to collect children from school. 



The Transport Sector Study has established that 67% of all 
trips within Greater Colonbe have an origin or destination 
within CMC. Within the CMC boundary 20% of all trips have 
origin and destination in Fort and Pettah. Thus, one may be 
able to identify tws separate trip patterns - one 
originatingJending in CbD and tks ~ t h e r  originating/ending in 
Colombo Municipality. 

outside the city, a traffic zone can be identified imar~ediately 
to the north of the ~unicipal boundary and extsnding 
north-wards to Negombo, wnich accounts for 8% of trip ends; 
zones immediately to the south and extending along the coastal 
strip to Panadura account for 10%. Kotte and Nawala toaether 
make up a further 5% of trip erds. The balance 10% of trip 
ends are spread thinly to the remaining areas both within 
Greater Colombo and beyoYd. 

T i m e  Variations 

Morning peaks are high in the inbound direction, representing 
journeys to work and s~hool, A small midday peak period is 
noticeabls with journeys home for lunch and trips to school. 
The afternoon is a reversal of the morr-ing situation. However, 
the afternoon peak is less concenrrated -khan the morning peak % 

since the closing of offices and shops extends through from 
4.00 p.m. to 5.30 p.m. 

8 

As one moves out of th@ city +he concentration sf traffic 
reduces with the incleasing distance towards the suburbs. 

A survey done by CTRRP reveals - 

* that 57% - 58% of the total inbound morning peak 
are mostly journey to work  rips. 

* Outbound homebased wsrk trips are less than 20%. 
* Business trips are more concentrated in the inner 

a~-ea of the @icy and are heaviest during 
midlaorning and at midday; and constitute 50% of 
the trips intc and out of F o r t ,  

j, Cars aild vaas account for about 50% of the total flow 
within the CMC falling to 30% towards the limit of 
Greater Colombo. 

* Private buses together with SLTB buses form 20% of the 
total volume sf traffic on the road. This has become the 
major form of transporL in the urban and suburban areas. 

~r Motor cycles constitute 13% of the total traffic on the 
roads, in urban areas. 

* within Colombo, commercial vehicles account for 6% of the 
flow on strategic routes but: varies according to the 



direction and location. Far example prince of Wales 
Avenue carries over 3 0 0 C  comercia1 vehicles per 1 2  hr 
day representing 11.5% of total traffic, whi1.e Galle Road 
carries 1500 commercial vehicles accounting for 5% of the 
total traffic. 

Traffic Congestian 

The major radial routes into the city of Colombo are: 

* Galle Road from the s o l t h  
* Highlevel Road/Havelock Road from the east and southeast 
* Kotte Road from Jayewardene?ura to the east 
* Kandy Roa?./Prince of Wales Avenue from the northeast 
* Negomba Road from t.he north 

Thus, the traffic movement pattern within Grea-~er Colombo is 
essentially radial centred on the city as the nucleus of 
business and commercial activity. Inbound traffic flow 
increases strikingly towards the CMC: border making the roads 
immediately approaching the city congested especially during 
morning peak hours, 

However, it can be established that much of the congestion 
throughout Greater Colombo is associzted with poor road use 
rather than capacity limitations due cn:  

* indiscriminate and irx-esponsible vehicle parking, 
* i~lslrf f icient laying out of junctions, 
* inadequate and non-existence of lane demarcations, 
* inconsiderate behaviour of road users, 
~r pedestrian interference with traffic, 
* slow moving vehicles, 
* use of roadway to sctivities other than trans~ort 

1. The radial patLern  d strategic highway r o u - ~ e s  within the 
Greater Colombo and the lack of supportive concentric 
links Traffic entering the City has lass opportunities 
for diversion. 

2. The high density cf job opportuniLies arid inadequate 
traffic management in the Central aiea which are 
responsible for congestion of the existing ru;d network 
in the City centre fFig.2) 

3. Access to Colombo Area from the north is through the 
Victoria and K e l a n i  bridges and from the south through 
Moratuwa bridge. Thus, all traffic in a northjsouth 
direction has to pass the City centre. 



4 .  Existence of a number cf level crossings which interfere 
with the road capacity and the safety of road operations. 
Traffic flow is interrupted by rail crossings at 7 places 
within the CMC boundary. 

5. Insufficient parking facilities resulting in vehicle 
parking an the main roads, thus reducing t h e  road 
capacity. It has been estimated that between 11.30 . l a m .  
and 12.00 noon the peak demand for parking is about i ,800 
vehicles in Fort itself, out of which 15% a r e  commercial 
v e h i c i e s  and the balance privzte cars. There  is a 4 0 0  
spaces of shortfall durina the peak hour resulting in 
indiscriminate parking in footways and other prohibited 
areas. 

6. Traffic is eonstra i ;sed to sun at low average speed 
because the carriageway availability is frequently 
restricted to a single lane in each direction by bus 
stops, turning traffic, pedestrians and other activities 
on the road. In addition, vehicle breakdowns and 
accidents cause queues to build-up rapidly and result in 
significant delays. 
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BQTYLENECKG, . IN THE COLOMBO T SPORT SYSTEM r n ~  SO&UTPOMS 
THROUGH BETTER INFRASTRUCTURE AND PRICING POLICIES 

K . G . D . B .  dheerasinghe 
Centra.1 Bank of Sri Lanka 

The objective of this paper is to discuss the various 
constraints in the urban transport system in Colombo. The 
paper also examines how these constraints can be reduced and 
efficiency achieved through better infrastructure facilities 
and effective pricing policies. 

It is difficult to give geographical limits to the Colombo 
Transplnrt System (CTS) . However, for the purpose of this 
paper, the CTS is defined as the urban transport system in the 
Greater Colombo area, It has been observed in previous 
studies that ;nost of the urban transport problems are location 
specific and depend on network characteristics, availability 
of infrastructure and a number of other socio-economic 
factors. Clear reference is therefore, made wherever the 
problems which are exclusive to a particular area are 
discussed. 

Increased costs to vehicle operators in particular and to 
society in general are general features of a poor transport 
system. The existence of bottlenecks in a transport system 
resulting in external costs may be viewed as originating from 
three main sources: firstly, inadequate infrastructure 
characterised by insufficient running space, signalling, 
policing and parking facilities; secondly, inadequate 
locomotion and carriage; and thirdly, insufficient terminal 
facilities for loading and unloading. Characterised by these 
factors, a common outcome in a poor urban transport system is 
what we describe as traffic congestion. 

( 1) Urban Congestion 

The demand for transport is derived from the demand for other 
goods and services whish require transport inputs for 
production or distribution. It is because these activities 
vary over time that the demand for transport is uilevenly 
distributed by (a) time of day, (b) day of the week, and 
(c) season. 

Although the peak problem is a built-in characteristic in any 
transport system, fiow profiles showing hourly traffic 
variations on an average week day at the Colombo Municipal 
council (CMC) border and on entry roads to Fort demonstrate 
substantial differences. These differences are illustrated in 
Figures 1 and 2 respeciively 

The in-bound traffic flows in the CMC border are high in the 
morning peak due to journeys to work and school. A small 



mid-day peak, attributable to journeys home for lunch and 
trips from school, is followed by a less concentrated out- 
bound peak in the afternoon. The traffic flows through Fort 
show minimal directional imbalances. The peak in fact occurs 
in the mid-morning and mid,-afternoon periods when business, 
commercial and retail activities are zit their greatest levels. 

1.1 Conqestion Costs 

Congestion reduces the speed at which vehicles could 
move. In so far as slower speed means increased cost, 
both because operating expenses are greater at lower 
speeds and because time (whether leisure or working time) 
is itself valuable, the 11nit operating cost increases as 
traffic volume increases. This can be illustrated by the 
relationship between speed and flow and by the variation 
of cost with speed. 

We may regard the total social cost of providing the 
transport service involved (T) as being equal to the 
average operating cost (A) multiplied by the traffic flow 
( q )  plus the wear and tear cost (W). Thus, 

If W is assumed to be a constant, the Marginal Social 
Cost (M) can be defined as the first derivative of (T). 
Thus, 

Practical experience shows that the cost of operation 
relates to the speed of operation (V) . It is usually 
assumed that operating cost per kilometre is part fixed 
and part inversely related to speed. Thus, 

A strong relationship can be observed between the traffic 
flow and the speed of the flow and this approximates to 
a decreasing linear function. 

From (4) we get 
d - v 

By differentiating (3) with respect to q we get 



Thus from (5) and ( 6 )  we yet 

dA b (d-v j 
y = -- = ------ ---------a- 

v2 
( 7 )  

dq 

From ( % ) ,  ( 3 )  arid (7) we find that Marginal Social Cost 
(M) can be related to speed and to the parameters of the 
speed/flow and costlsgeed relationships. Thus, 

Based or! the theoretical framework obtlined in (1' - ( 8 )  
zbove, a clear relationship between flaw, speed and cost 
can be established. Using the data an major radial roads 
in C o l i , m b o  the following flow speed relationship was @ 

identified. 

V = 52 - 8 . 0 2 6 7 q  
where, 

V = average sped.  (km/h] 

q = traffic flow (PCUs/standard lane 
per haour) 

1.2 Physical Causes of Zonsestion 

congestion effects are relatively high in the CMC 
area arid in certain suburban areas. The major 
physical causes of conyestion in the CTS have been 
ldentif ied as E o i l u ~ ~ s  : 

(a) narrow bridges 
(b) railway crossings, and 
(c) restricted carriage ways, 

Some of tilese zonstraints are presently undergoing 
improveme.lts. Howeve:, much of t h ~  congestion 
throughout Greater Colomba is associated rrlore with 
poor use of the track, than kith capacity 
constraints These shortcomings can be summarised 
as follows: 



(a) inappropriate traffic control methods and traffic 
signs, 

(13) indiscriminate and unregulated parking, 
(c) inadequate lane demarcation, 
(d) inadequate junction layouts, 
e )  undisciplined behaviour at bus-stops , 

particularly by drivers a f  private buses, 
(f) pedestrian interference with traffic 
( g )  slow 'r~~uving vehicles, 

The existing capacity of the track and terminal 
facilities can be more effici.ently uscd by way of 
appropriate traffic managenen@ :;,easures and athes policy 
measures. 

( 2 )  Bottlenecks in the Network 

In addition to physical causes and poor use of ewiscing 
eapacitythere are certain characteristics in the network that 
contribute to col~gest i .an.  Many locat ions suffer tzaf f ic 
levels in excess sf existing capacity, resulting in delays for 
road users mainly during peak hours of the day. These are 
attributable lcrgely ts certain network eharacteris;ics which 
can be summarised as f o l l x f s :  

( a )  The number of approach r aads  to the CMC area is li21ited 
to firre mafor radial routes. There are four ot l -er  less 
important roads. Both in--bound and out-bound traffic 
flows are concentrated on these roads with limited 
opportunities for d i v e r s l o n .  During peak hours, 
congestion is inevitable on these roads. 

(b) Owing to a large volume of rzil traffic coneentraiing on 
a small number of stations at Maradana, Dematagoda and 
Slave Island, a heavy congestion of traffic and delays 
occur due to railway crossings on certain routes in the 
city. 

(c) Traffic movements into and out sf the central business 
area (Fort) sf the city are concentrated on five approach 
roads. Flcws are high on a11 these routes d u z i n g  peak 
periods. 

( d )  Both i n -  and out-bound traffic flows in the Sorlth of t h e  
city have to cross tke KiriPlapsne canal. Altho1ag.h thls 
canal is crsssed by Cfiree roads, since t h e  major 
attractions are better  served by Galle Road and High 
Level Road, those a i t e ~ r ~ a t i v e s  suffer a h i g h  degree of 
roncestion. 

( s f  The other rsutes with substantial enncentratisn of 
traffic i n c l u d e  P r i n c e  of Wales Avenue, Central Road and 
Unioa? Place adjacent ts the  L i p t o n  roirndabsx:t. Links 
that suffer severe strain of traffic and vezy slow speeds 



incll.lde Galle Road adjacent to the CMC boundary, 
Maradana Road adjacent to the railway line, Olcott 
Mawatka, Union Place and Cotta Road. 

( 3 )  Delays at Junctions 

Delays at junctions r e  cemon to any transport system. 
However, 'rkere are a number of junctions in the city which 
suffer &dditional congestion. A large number of these 
junctions do not have a proper tr~ffic control system and as 
a result, priorities are established by drivers pushing out 
into the opposing stream. 

( 4 )  Parking in the eent rz l  Akea sf ~olombo c i t y  

The availabiliky of parking facil ities in Colombo Fort in 1985 
was estimated to be around 1250 >orking spaces. This included 
850 public spaces on streets, 2 0 0  public spaces off streets 
and 2 0 0  private spaces off streets. Surveys conducted on 
parking habits reveal that on-street parking is an 
obstruction to movement of vehicles. It has also been 
observed that the damand for parking spaces in Colombo is 
much in excess of the existing supply. Most of the large 
organisations in Colombo do not have parking facilities for 
use by their employees or clients. Parking demand in Fort on 
an average week day is illustrated in Figure 3. 

( 5 )  Impact of Pedestrians, Cyclists, Slow ~ o v i n g  ~ehieleipg and 
Qther Objects 

A very high proportion of journe:rs are made by foot or by 
bicycle. Slob7 moving vehicles, which are sometimes non- road- 
worthy, and other non-motor ised vehicles such as bullock carts 
add to congestio?~ in peak hours. The habits of pedestrians 
and carelesness of cyclist; create traffic control problems. 
Because of the poor state of foot paths, pedestrians tend not 
to use them. There are a number of other stationary ubj~lcts 
such as vegetable and fruit stalls, and occupation of the road 
surface in this manner mainly at junctions reduces the 
capacity, resulting in bottlenecks. 

(6) ~ a 6 a e i . t ~  Expansion, Mainteaance and Policies f o r  Better 
lafanagemrant 

Some important issues have been brought to light in the 
foregoing disdussion. These issues relate particularly to 
inadequate availability and poor maintenance and management of 
existing capacities. Therefore, capacity expansion would lead 
to easing the congestion. 

With regard to efficient allocation of existing capacity, 
pricing policies are of paramount importance. Issues relating 



to pricing ii-6 this eun%dxt are two fold because trar~sport 
entails both adverse and favourable external effects. Such 
adverse extarna: effects should be subject to taxes and 
positive external effects may be subsidized. Our subject of 
discussion is basically s r a  the adverse external effects of 
transport- The argument is that motorists cause congestion 
costs which impinge on other motorists and the rest of the 
society and these costs raust be internalized by fiscal mnh-ans. 

6,1 gharqinq for the Use sf Infrastructure 

The road users can be charged nn the basis of (a) 
ownership and (b) cse, The former is easy to impdement 
but ineffective in achieving the objective, whilst the 
latter is difficult to implement and administer, but a 
more ef f ec.tive method of pricing. T k  main 
considerations of congestion taxing ~2~ould be timing af 
payment,, ease of collection, cost of monitoring and 
relation to actual costs. 

Meas~lres for rationalising the use of transpor L 

facilities are outlined in Table 1. These include 
p r i c i n g  policies and measures of physical control. Of 
these measures, the focus of pricing pol-icies is to 
ensure efficient use of capacity Pricing policies may 
be either direct or indirect. The indirect measures are 
related either LO vehicle ownersliip or usage, while 
direct measures are related either to charges registered 
or vehicle or charges registered off vehicle. 

Measures of physical control are related to both 
efficient use of capacity and LO secure disiributional 
eqxalities. However, imposition of physical restraints 
must be dore carefulby because the objective of any 
transport system should be $0 facilitate the rnovesnellt of 
traffic and not to restrict. 

( 7 ) Conclusions 

The fellowing observations essl be made on t h e  basis of the 
above analysis 

7. E Traffic S o t t l e n e c l ~ s  ig. the CTS are partly due to 
inadequate capacity and partly due %a inefficient use of 
existing capacities. 

7.2 Improvenents ill the CTS should necessarily be su12pcrteci 
by expansi-on sf the capacity .. These improvements include 
new and better infrastructure. 

7 . 3  Efficient us? sf infrastructllre, loconotion a r d  carriage 
and terminal facilities necessar'ly entajhs appropriate 
physical controls and effective pricing policies. 
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Denzil D. Senanayake 
Road ilevelqpme,~t Authority 

(1) Road Maintenance Practice 

Generally, road maintenance is considered in four inter- 
related stages or. phases. 

They being: - Routine Mairatenance 
- Recurrent Maintenance 
- Periodic Maintenance 
. .  Urgent Maintenance 

Essentially routine maintenance is devoted to up keep of the 
road side and +.he draii.i?.ge sys+em by a process of el.eaning and 
clearirlg 

Recurrent maintena-lce is ger-erally meant to keep the riding 
surface free of potholes, cracks and depressions which are 
caused mainly due to the damaging effects of traffic and 
rainfall. 

Periodic maintenance as the words imply is a maintenance 
procedure carried 2ut periodically with the view of preventing 
damage to the road due to the effects of traffic, rainfall 
etc. This activity is also referred to as preventive 
maintenance. 

Urgent maintenance is an activity devoted to deal with urgent 
situations of sudden damages to roads or bridges or situations 
of road blocks caused by floods, landslides, etc., normally 
requiring solutions which cannot be pre-planned. 

Another aspect that is closely related to road maintenance is 
road rehabilitation which too could be looked at in two 
phases, namely light rehabilitatio? and heavy rehabilitation. 

The difference between maintenance and rehabilitation is that 
in the Latte? the road is brought to a predetermined standard 
such that normal maintenance would not be required for a 
defined period of time, In light rehabilitation, however, the 
work done is very much similar to that of periodic maintenance 
and normally is not associated with any improvements as would 
be required in heavy rehabi14tation. 

These activities have varying effects on flow of traffic and 
cause obstructions to traffic in varying degrees depending on 
the extent/magnitude of the activity. 



In zht, hc- . l lcm~ng a n  zttempt is made to deal with these 
acti-critiss separately i? relation to the effect on traffic 
flow and traffic control measures adopted. 

( 2 )  Effect a,l Traffic Flow ant6 ~raffie Control Measures 

(a) Routine Maintenance 

In carrying out routine maintena-lce stacking of debris 
along the road side a,td nsn-removal of same quickly to 
dumping grounds, is one of the major causes for 
obstruction to traffic ~ovements. 

Very often debris, resulting from clearing of drains 
etc., is stacked aloL?g the road edge and traffic flow is 
hindered. This is particularly so where passing or 
overtaking manoeuvk.es of traffic have to take place along 
narrow roads It is very necessary that such debris be 
removed to dumping grounds without delay. This activity 
1,eeds to be properly planned out and there is also the 
need to use appropriate tools and equipment in the 
performance of this activity. 

(b) Recurrent MaFntenancx 

Recurre~t maintenance activi~cies, mainly involving 
'@patching up operati.onss' of t he  carriageway, will require 
closure of sections of roads if they are to be carried 
out effectively. This is often not possible, 
partic7ilarly on narrow roads, In scch i~stanees resort 
has to be made to carrying out work quickly and to allow 
the road to traffic without delay. Patching up using 
premixed materials may be the most effective under such 
circumstances, However, the use of porper type of 
premixed patching material a,nd ca~eful planning of the 
opesation is esseqtial, 

Slowing d?wn of traffic or temporarily stopping of 
traffic is essen~-kiai. Effective use of flag men is 
emphasized in this regard. 

Traffic cones and barricade boards may be used to narrow 
down carriageway widths anct barricade part of the 
carriageway for undertaking road repairs. 

Might work ce-tainly is helpful in this regard but such 
work is c o s t l y  and difficult fcom an organisational point 
of view, 

(c) Periodic Maintenance 

Periodic maintenance is an activity which provides plenty 
of time for planning of the activity. However lack of 



necessary facilities and insufficient widths of roads are 
causes for obstruction to traffic. Essentially periodic 
maintenance require the construction of a sealing layer 
or overlayillg with a thin layer of material of the 
carriageway. For this purpose it is necessary that a 
defined width of a road for a defined length be closed 
for traffic for a reasonable duration of time. 

In this regard too night work is considered helpL.ul, 
costs permittfng and provided that the organisational 
difficulties could be overcome. 

Use of flagmen ark?. other traffic control devices is a 
must ir; this case. Traffic cones and barricade boards 
coulc? be used effectively to narrow down carriageway 
widths and close sections 3f roads as suitable. Warning 
signs for traffic, may also be used. Where possible it 
is desireble to divert traffic through other roads. 

A typical layout of signs, cones and barricade boards for 
closing part of the carriageway is shown in Figure 1. 

(d) Urqent Maintenance 

Urgent maintenance due to an earthslip, damaged. structure 
or section of road getting washed off will involve the 
closure of the road for traffic, partially or fully. In 
such cases it is mandatory that barricade boards be put 
up to barricade the section of road closed for traffic 
and lighting be provided in the night to prevent 
accidents, If the road is totally impassable diversion 
rou*es must be establishad. and adequate number of traffic 
diversion signs should be provided, giving directions and 
destinations in order to cause minimum inconvenience to 
the road xser. 

Inf srming the public without delay, through radio, TV and 
other means of communication, of the traffic diversions 
is considered essential. 

(e) Rehabilitation of Roads 

In rehabilitaticn of roads che methods of management of 
traffic will be similar to that of periodic maintenance 
but will always be of a more complicated nature. It is 
in this sort sf work that real traffic management 
methods, with the participation of police as well, has a 
real meaning. Siqns, cones and barricade boards as shown 
in Figure 1 with suitable modifications where necessary 
could be effectively used along with flagmen to control 
traf f iz. 





ROLE OF MBNECKFALETY IN m K X N G  WRBFG? TRAFFIC MORE ENERGY 
EFFICIENT 

T .  Kanagasingham 
Colombo iyunicipal Council 

( 1) Introduction 

1.1 Enerqy for Transport 

Energy consumption of all countries irrespective G' 

developing or developed are increzising progressively w l t h  
the increase of economic activities and improvement of 
standard of living The sources of energy are namely 
fossil fuel, coal, electricity, nuclear power and sun 
etc A large ~huilk of e~lergy is used in the transport 
sector, Fossil fuel or liquid petroleum plays a very 
vital role tn roa? transport. Developing countries are 
findi?lg it very difficult to meet the cost of fuel bills 
as they - struggling with other basic presslng 
problems. Therefore it is the paramount duty of 
developing countries to adopt ways and means to reduce 
fuel consumptaon without affecting development and basic 
amenities 

1.2 Urban Transport and Enerqy Consumption 

A common problem for many cities in developing countries 
j s  that of i~adequate roads, in terms of both capaclty 
and scale. The consequence of present day traffic 
demands of many types of road users and mixed street 
activities in urban areas often leads to considerable 
congestion whicn can have very costly affects on urban 
transport. Poox road surface conditions, lack of 
maintenance and. management measuresfpoor coordinatio~ 
between highway authority and utility agencies, and poor 
enforcement of regulations lead to reduction of the 
vehicular capacity sf roads and increase the degree of 
congestion As a result, the operating speed is reduced 
and fuel consumption and vehicular operating costs arp 
~ncreased. 

Increase of speed of vehicles upto 50 k.p. h. decreases 
the consumption of fuel and thereafter fuel usage 
increases with the speed, There is a rule of thumb, that 
the reduction of journey time by 10 minutes results ~n 
reduction of fuel consunption by 5-7%. Hence, congestio;; 
in the cities will have to be tackled to have energ), 
efficient urban traffic (Fiq. 1) . 



1.3 Municinality and its Role 

The functions of a Municipal council are as follows 

- maintenance of thoroughfares 

- public health and curative health facilities 

- sports and recreation 

- maintenance of essential services such as water 
supply, solid waste management, drainage and street 
lights 

- infrastructure for community development 

- public assistance 

The above functions are carried out by 13 departments in 
the Colombo Municipal ,Council. 

Provision and maintenance of thoroughfares and essential 
services is the responsibility of the Municipal. 
Engineer's department. About 75% of the Council staff is 
employed in the Engineer's department which has several 
sections to manage its affairs efficiently and easily. 
How the Municipal Council, and in particular the 
Engineer's department could contribute to achieve energy 
efficient transport in the city, will be described in 
detail in the following sections. 

2.1 City Road Networks 

Within the Colombo Municipal area some 480 km of paved 
city roads, of which almost 50 km are Ministry of 
Highways roads, are maintained by the council under 
delegated authority. On much of the road network traffic 
flows are light, and capacities are generally adequate 
although congestion is a regular occurrence in certain 
areas, or key routes and at various bottlenecks. There 
is a general lack 3f traffic management, street signs and 
road markings, all of which contribute to poor driver 
discipline. There are aiso several hundreds of private 
roads which are not maintained by council. Recognition 
o f  the deteriorating condition of the roads and decline 
in overall highway standards led the Municipality to 
commence the Colombo Roads Rehabilitation Programme and 
to strengthen the maintenance capability of the Councii . 



Rehabilitation of Roads 

The Colombo Traffic and Road Rehabilitation Project 
(CTFtRP) began in May 1984, with the appointment of WS 
Atkins International to assist the Municipality on a 
range of highway improvement measures. The work 
progressed over several points, including major 
improvements of road ~ u r i ~ a c e ,  drainage, footways and 
lighting over selected key routes, rehabilitatior, of 
lower order roads and introduction of traffic management 
measures to increase capacity and improve road safety. 
Maintenance work required the training of labour gangs in 
better techniques, the procurement of basic equipment, 
and certain financial reforms. 

Galle Road 2nd Prince of Wales Avenue are being 
rehabilitated under an ODA grant and many other roads 
have been rehabilitated with council funds. 

Maintenance 

The aims of maintenance are - 

- to reduce the rate of deterioration of the road 

- to retain a low vehicle operating cost over a road 
by providivrg a good running surface and enable 
regular and punctual operation of transport 
services 

,-. to provide a continual high degree of safety for 
road users 

Routine, recurrent and periodic maintenance should be 
carried out to achieve the objectives mentioned above. 

Maintenance w t l r k s  in urban sections take considerable 
time due to heavy traffic and utility services. Therefore 
maintenance has to be planned and carried out without any 
obstruction to traffic and utility services. Normally 
peak hours are avcided for mhintenance purposes. Some of 
the roads with very high t~affic volume are repaired at 
night or on public holidays. Adequate safety and traffic 
management measures have to be implemented for road work 
to prevent accidents and obstructions to traffic flow. 
The Council has arranged training programmes for road 
engineers, supervisors and even to contractors on these 
measures. 

A pavement management strategy is being worked out on a 
computer database to manage the pavement in a planned and 
scientific manner. The inventory and condition surveys 
of the road network have been fed into the computer. The 
maintenance priorities for the roads are worked out by 



coneputer on laid down standards of maintenance. This 
system will ensure a standard of maintenance and good 
mobility of trcffic, and thereby lead to reduction of 
fuel consumption,and a good environment. 

2.4 Traffic Management Measures 

Considering the ever increasing development and vehicular 
demands in Colombo it was inevitable that traffic 
management measures and traffic engineering techniques 
were required in order to alleviate congestion, New 
traffic signals were introduced at a small number of 
junctions to demonstrate the benefit of programmed 
installation alad these continue to function sucessfully 
today. Their specification has been used for many other 
sites and the programme of installation continues. The 
installed traffic signals have the facilities for 
interlinking. It is the ultimate aim of the Council to 
have an (UTC) Urban Traffic Control system so that delay 
could be further reduced and also achisve priority for 
public transport or any other vehicles. 

The conventional way of ircreasing the capacity of roads 
ie. by way of widening, is very prohibitive in urban 
situations. Therefore low cost traffic management 
tech:~iques could be implemented to increase the capacity 
and road safety. How~ver, enforcement and education is 
very esential to reap the desired benefits. 

The Municipal ~ngineer~s department has developec?. a good 
and cordial relationshin wi-th the City Traffic Police; 
and discussions ace carried out at design and 
implementation stage for successful implementation of 
Lraffic management sekemes. 

2.5 Parkinq 

Parkiilg facilities are an integral part of transport 
system. Travel is not usually generated for the usage of 
movement, but rather far partaking in activities at the 
end of the trip. In order to partake in these activities 
namely private or public businesses, recreation, etc, the 
vehicle m ~ s t  be parked. The lack of appropriate parking 
facilities can result in congestion and frustration. The 
F ~ r t  and Pettah areas show a high degree of congestion 
due to insufficient parking facilities. Our study 
reveals that existing parkinq facilities both on and 
off-streets are about 600. But the demand is about 1800. 
The Municipal Council is tryillg desperately to provide 
off-street parking facilities to cater to the demand. 

Parking, in particular is quch a sensitive issue that 
parking policies in nany communities often appear to be 

, both conflicting and indecisive. However, the public has 



reluctantly accepted the need to exercise firm controls 
on parking in town centres. Good parking management and 
control can lead to some or all sf the following: 

Higher car occupai?cies, decreasing person-trips, faster 
travel times and less travel delays, greater public 
transport usage, decreasing congestion, and reduced air 
and noise po7lution. The effect ~f on-street parking on 
useful carriage width is shown in Annexe 1. The Council 
has implemented no-parking on congested routes in peak 
hours, and alternative parking is allowed depending on 
the direction sf flow. New parking bays are provided - 
wherever possible without hindrknce to traffic flow. 

( 3 )  Essential Services 

3.1 Solid Wdste Manaqement 

Solid waste mznagemar t  is a very important and essential 
responsibility of the Council : Some important 
information is given in Annexe 2 .  There are three 
components in solid waste mar~ageii~ent , namely 

- Disposal 

For the above activiti-es, the city rord network is 
exte~lsively used. Therefore, the activities have to be 
carefully planned so as nst to cause any obstruction to 
trafflc flow. 

The daily collection of garbage is about 450 m tons. 
Hence, the council has the herculean task of collection 
and disposal. About 2300 labourers are employed to 
achieve this task with several compectors, trucks, 
lorries and other eqllipments. 

Streets are swept by the lnbourers and sweepings are 
transported by about 400 handcarts. This operation is 
planned to avoid peak hours and night work is carried out 
in very congestzd areas. Several hundreds of temporary 
dumps are se,eeted to store the solid whste till removal, 
after giving enough consideration for the smooth flow of 
traf f ic 

3.2 Water Supply 

Colombo Ilunicipal Council is an aqerlt for the Na'clonal 
Water Supply and Drainage Board, for the maintenance of 
the water distributl~n system in the city. There are 



ahout 45G rnlles sf net-lark of water m a i n  ranq ing  f r o m  3 '  
to 3 0 " -  Since the water distribution network is very 
old, there are frequent break downs and \no water' 
compla in t s .  Seve ra l  hurdrads  of valves and fire hydrants 
have to be maintained, All thesz maintenance works are 
planned to be carried out oa7 p l ~ b h i c  holidays and off peak 
hours ,  t o  prevent obstruction t~ t r a f f i c .  Main bursts 
a r e  s r o m p t l y  repaired to prevent damage to road surface 
and holding up of traffic streams. Laying of mains ind 
givif ig of serxliee c o n n e c t i s n s  are c a r r i e d  out a f t e r  
proper  load safety ~ l l e a s u l e s  are taken. Some important 
statistics about waterworks are given in Annexe 3. 
Preventive measures such as r egu la r  flushing of mains, 
replacement of p e r i s h e d  ma ins  and descnliny af silted 
mains a r e  carried out to avoid sudden repairs to water 
malns. 

3 , 3  Drainaqe 

Colombo city has two independent: sewerage systems f o r  the 
collection and disposal of stormwater a;ld foul water, 
Since the systems are very old, they need extensive 
repairs and rehabilitation. The F o u l  Sewer Syste,a was 
rehabilitated a couple of years back. 

Important information regardi.ng the c i . c : ~  sewer system is 
given a n  Annexe 4 .  

Water is an  enemy to a road.  Therefore  'the d r a i n a y e  
s y s t e m  should be efficient to get rid ~f wazer as e a r l y  
as possible, There are several hundrecis of manhsl-es and 
g u l l y  pits which have to he maintained, and drainage 
lines have to be desilted in t i m e  to prevent. Ylooding, so  
that the road network will be in gsod c o n d i t i o n .  

Another burning problem 1s t h e  s t e a l i n g  of  cast iron 
nanhoie and gully covers by arganised gangs. T h i s  l e a d s  
t.o a c c i d e n t s  and o b s t . r u c t i s n s  t o  traffic fLov and a7 .s~  
serious damage is caused to entire drainage systems due 
to entry of unsuitable and unwanted rnc7~euial.c sue? as 
stones, branches and earth etc, The Council has already 
produced concrete nnanhole and g u l l y  covers and  
successfully tested them. 

Action is berng taken t o  rep!ace the lost .  covers w i t h  
concrete ones. 

( 4 j  Coordination of Utility Agencies 

Lac:; of co-ardination and u n p l a n n e ~  trenish,:ly of r;aads by 
~ t i l i  :T;- institueiol s have beer, 1, lghl lgki ted  almost everyday Ir 
,-idwspapers. 



Since the @KC is the highway authority vithin the City Limits, 
it is the responsibility of the Council to effectively 
coordinate with the utility agencies such as the Ceylon 
Electricity Board, Telecommunications Department, Gas Company 
and National Water Supply and Drainage Board, to avoid traffic 
hold ups, accidents and e?snomic loss to the country. It has 
been heartening to note that the agencies concerned are 
showing positive response to proper coordination. However, 
these are problems in dealing with breakdowns and repair work. 
Now, it is the policy of the Council to issue the trenching 
permits with specific instructions regarding time, date and 
period of execution of work and safety measures. City Traffic 
Police has been requested to check at site for permits etc. 

T r a f f s c  in the urban a?-ea consumes more energy due to 
co~gestion. The average speed of the vehicles have to be 
increased to make them energy efficient. This could be 
achievedby the Municipality through the following measures:- 

- Proper maintenance of road network 

- Application of Traffic Management Scheme 

Management of Parking 

- Ef f ective maintenance of essential services and 
coordination 

In additior' to these measures, road users Rave to be educated 
to use the highway facility properly and to obey the kraffic 
regulations. Enforcement by the Traffic Police should be 
effective so that the Municipal Council could implement the 
proposals according to design sta~lclards and specifications and 
thus reap the desired benefits. 
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ENERGY WAhiTAOE DUE TO U C K  OFAPSEOaATE P m K I N G  FACILITIES 

M. Zayawardene 
Transport~tion Consultant 

The subject of the paper concerns essentially an urban 
pheqemenon. Tne cnalysis sf the subject requires both a f .id 
study as well as data en 2 number of other aspects. This 
includes ;he availability of parking in t h e  area u n d e r  
considerataon, the distribution of parking spaces, the rate of 
occupancy and vehicle oper~ting costs. A field study 1s 
needed to find t11e waiting times of a vehicle, occupants 
waiting to find a vacant parking space at a parking lot, 
travel times from one parking lot tc another and the wage 
rates of occupants of vehicles awaiting parking to evaluate 
the energy loss. 

It would therefore, appear that a fairly compreheilsive study 
is necessary to evaluate the energy wastage due to lack of 
adequate parking facilities. This is particularly difficult 
as no bench mark studies have been done in this area. In the 
absence ~f such information it is a vzry  difficult t a s k  t o  
satisfactorily deal with the problem. 

Nevertheless, an attempt is made to focus the attention on the 
factors which contribute to the situation so that suitable 
measures could be taken to mi~iimize such losses of energy. 

An important trend in recent times has been the expansion of 
urban areas particularly in Colombo and the suburbs. Tr,e 
liberalized import policy, the investment incentives afforded 
to developers and the impetus given by t h e  Urban Development 
Authority have encouraged large b~~ilding projects in the 
Colombo Urban Area. These constitute hotels, offices, 
industrial buildings, warehouses, public housing and other 
amenities. In fact, the floor spack in the Central Area of 
Colombo - Fort and Pettah, has nearly doubled. The probler, I n  
the outstations is not acute except perhaps in Kandy. 

Consequently, these has been a veyy large growth of urban 
traffic but no corresponding ancrease in infrastructure 
development. Space occupied bj l o a d  Lnfrastructus-e in Coio~bo 
IS about 7% while in developed cou,ltries i~ 1s about 20 - 25%. 
This has brought about severe problems in L~ie management cf 
traffic in t h e  urban areas. 

Motor Vehicle Growth 

An analysis sf motor vehicle regrstrations f o r  the x & * e  
lsland for a few significant :,ears 1s very revealing, 



Type sf 1980 % increase 1984 % increase 1989 80-89 
Vehicle per year per year per year 
-----*--------*--------s----------------------------------------------- 

Motor Cars 120,873 17.3 141,730 15-6 163,779 3.9 - 
#i 

Buses 6; 20,752 67.1 34,681 11.3 3 8 , 6 0 3  9 . 6  
Pass. Vehicles 

Lorries 

Motor Cycles 79,803 73.7 138,632 121.7 307, ,  392 31.7 

All Vehicles 337,382 41.7 4 7 8 , 0 9 9  4 9 . 4  714 ,058  12.4 

The above figures show the growth for the years between 1980 
- 1984 and between 1984 - 1989. The most significant is the 
growth of the motor cycles population between 1984 - 1989 of 
121.7%. The annual growth has been 31.7% for motor cycles, 
buses and passenger vehicles 9 . 6 % ,  lorries 8.2% and other cars 
3.9% 

This is an alarming situation, as the greater part of these 
vehicles operate in the Colombo district and have destinations 
to the Colombo City. 

It is further exemplified by the rate of growth of vehicle 
populations in the Colombo district as revealed by the next 
table. 

Growth of Motor Vehicles Registration in the 
Colomh District 

Year Colombo Western All 
District Province Island 

It may be noted that while the registration of vehicles for 
the whole of the Western Province has 63.9% of the all island 
value the figure for the Colombo district is 61.2% for the 
year 1979. Undoubtedly this growth r a t e  for the Col~mbo 
district would ;lave eornsiderabby increased during the last 4 
years. It brings to focus the serious trends in vehicle 
growth but the infrastructure growth during this ~eriod is 
minimal. 



Another irhiportant area for attention is in the disposition of 
traffic growth. It would be sufficient far this purpose to 
concentrate attention to CoLomabQ and in particular to the 
Central Area - Fort and Pettah,  where the situation is acute. 

;r The Colombo Galle road to .the South  of the City, Sir 
Chittampalam G a r d i n e r  Mawatha t'o the Ssukh-Eas t ,  T R e  
Wijewardena Mawatha and Olcott Mawatha to the East and 

.r Reclam2tion Woad to the North bring in traffic to the Central 
Area. Some of the traffic flows on these roads n r e  listed 
below. 

Daily Traffic Blows in the Main Street 
Vehicle Flows 

Route 1977 1979 1989 

Colonbo-Galle 23,400 30,980 30,233 
Sir Chittampalam 22,800 24,986 N . A .  
D.R. Wijewardene 10,000 13,360 37,977 
Olcott Mawatha 23,200 27,094 30,789 
Reclamation 24,900 27,381 N . A .  

In 1979 approximately 100,000 vehicles entered and left the 
Fort/Pettah area betwe@n 6 A.M. - 6 P.M on a typical day. 
This has increased, substantially but 1,ot phenomenally by 
1989. 

The percentage distribution of this traffic is shown in the 
next tzble. 

Analysis of Vehicles Entering/Leaving the 
Central Area 6 A.M.  - 6 P.M. 

% 
Cars 16.5 
Buses 8.6 
Lorries 3.2 
Motor Cycles 7.5 
Bicycles 4.2 ----- 

100.0 
----- ----- 

It wrll be seen that the largest use of rqad space in t h e  
Central Area is by cars and motor cyc!  es.  Tile  problem 
therefore, essentially centres around finding F a r k l n g  space 
for these two categories of vehicles. 



A parking survey conducted by the  C s l o m k ~  Municipality at the 
end of 1985 shows that akxwt 1200 car parking spaces were 
available in the Central Area distributed as fol lows.  

Cqr spaces avaikzble 

Off-street public car parks 
Off-street private car parks 
On-street car parking 

The off-street public car parks are located off York-street. 
The off-street private car parks are in the Ports Authority 
premises, Ceylinco, Central Bank and in some business premises 
Li~~tly on Janadhipathi Mawatha. These have however, regular 
c!nstomers. The on-street parking is the one that really 
concerns us, as it is usually the  casual traveller who finds 
it difficult to find a parking space. The on-street parking 
locs approved by the C.M.C. and parking distributed ir! them in 
a cypical day between 10/30 a.m. and 11/30 a.m. when parking 
rate has peaked is as follows. 

1985 - Street Parkinq 10/30 11/30 A.L.~. 

Name of Street  Vehicles 
Parked 

Marine Drive 48 
Road and Port terminal 68 
Upper Chatham Street 34 
Janadhipathi Hawatha 15 
Sir Baron Janatileke Mawatha 58 
York Street (Bank of Ceylon) 97 
Leydon Bastian Road 137 
Main Street 57 
York Street {Chatham & Main SLreet) 84 
Duke Street 20 
Sristol Street 50 
Lower Chatham Street 04 
Bank of Ceylon New Building L O O  
Lotus Road (Galadari H) 15 
York Street 73 
Lotus Road (Telecom. Dept. ) 85 --- 

945 
--- --- 



It has h e n  faun& fro= the s u v e y  t h a t  7 0 %  sf t h e  cars are 
parked on-street for  one hour or less, 10% far more than three 
hours and 10% stay the whole day, 

merw Osage 

The energy dar~and fox: transport ation is primarily f ronl 
petroleum products and distributed i : r  t h e  fbllowing manrAer - 

Sector % 

Transport 
Domestic & 

ComerciaS. 
Industry 

TOTAL 100 

Here we are concerned with car parklnq and the use of malnly 
p e t r o l ,  which is approximately  2 0 %  of the t o t 2 1  usage. The 
p e t r o l  prices have almost  doubled between 1979 to 1989 and a.t  
p r e s e n t  nearly 3 . 5  t i m e s  more. The vehic le  operating cost 
for a car i n  terms of f u e l  and o i l  is about 15% (econornlc) and 
2 0 %  ( f i n a n c i a l )  of t h e  total costs. A l s o  t h e  t o t a l  cosc 1s 
about R s  4 (economic) and R s  8 (financial) per km. 

The most probable areas where a vacancy for a p a r k i n g  space 
could occur are Leydon Bastian, York and Lotus Road, If a ear 
were to do t h i s  circuit once,  lt will be aver one KIT,. From 
t h i s  may be gauged t h e  approximate l o s s  due +-a abserlcc of c a r  
pa rk ing  facility. 



Victor Mendis 
State Development & Constn~ction Corporation 

Ever since tPba price of crude oil started skyrocketing from 
US$ 3 a barrel. in 1973 to a phenomenal US$ 38 a barre, in 
1985, and subsequently, going upto US$ 40 a barrel, the 
interest in alternative fuels, power sources for automobiles 
and fuel economy in automobiles has been steadily growing. 
Renewed interest in storage batteries, fuel cells, solar 
cells, steam engines and stirling engines as power sources for 
automobiles are now being investigated in a large way. 

IF S L ~  Lanka, a search for alterrative fuels for conventional 
internal combustion engines is being carried o u t  at the 
Universities of Moratuwa and Peradeniya, and, in a much more 
concentrated form at the National Engineering Research and 
Development Centre at Ekala, where Vidya Jothi Dr A . N . S .  
Kulasirighe has set up a separate department for research in 
alternzt've fuels not only for automobiles but aiso for other 
industrial applications. 

The possibilities of using coconut oil, rubber seed oil and 
castor oil as fuels for compression i q n i t i o r l  engines has been 
established. The use of mixtures of coconut oil and kerosene 
oil for spark ignition engines are being investigated with 
success. The use of producer gas obtained from wood and 
charcoal, and also that of biogas have Seen known for ages. 
With t h e  research carried out at the NERD Centre, most of the 
factors which prevented the use of wood gas beccming popular 
as an automobile fuel has now been eliminated. 

T'-te l ~ ~ a j o r  sources of energy that we utilize at present are 
deposits of crude oil, coal and natural gas. The fact that 
these sources will be over some day need not lnstll fear in 
us. As long as the sun lasts, renewable forms ~f energy wlll 
r n a n l f e s t  themselves i n  a variety of ways, and as Me c o u l d  see 
from t h e  present level of technologic? 1 de ~elopment that we 
nave attained, the solar photovoltaic cell and Hydrogen dl11 
D e  the ultimate sources of energy which will last as long as 
the sun lasts. 

The fuel crisis which commenced in 1973, made the automobile 
iisers conscious of fuel economy. Wi-h t h e  world demand for 
automobiles declining, and automobile qiants like Genera.1 
Motors and Chrysler Corporation being faced with the prospects 
of having to close down a few of their factories, the - automobile industry is now facing severe competition and Is 
struygTLlng to exist, competing to meet the conslamers' demand 
for power and fuel economy. Advertisements carryin5 a mass of 
iqformation, both speculative and Sactdzl nsve  been gtnerated 



by competing manufacturers ab0ut fuel consumption, multivalve 
engines, twin overhead cam engines, turbocharged engines etc. 
Fuel consumption plays a v s s y  important part from the 
manufacturer's point of view, nut only because of its concern 
by their customers, but also because of th@ American Federal 
regulations which specify the maximum average fuel consumption 
of autsaobiles manufactured by any Anerican manufacturer or 
imported into America by a dealer. Figure I shows the 
Corporate Average Fuel Economy standards for passenger cars 
from 1978 to 1985. The CAFE standards might be anywhere from 
4C to 85 miles per gallon by the year 2 0 0 0 .  

There are a number of facors which influence the fuel economy 
of an automobile. Some of them are optinized during the 
stages of design and manufacture and have subsequently to be 
maintained by an automobile repair shop or competent motor 
mechanic. The design factors are :-  

1 .  Compression Ratio 
L ,  Ignition Timing/Fuel injection timing 
3. Valve Timing 
4. Preparation of correct air/fuel mixture, and 
5. Steering Geometry 

The factors which influence fuel consumption and have to be 
looked after by the automobile user are :-  

1. Tyre Pressures 
2. Type of tyre used (Cross ply or r~dial type) 
3. Driving Speed 
4. Driving Habits 
5. Cleanliness of Air Cleaner, and 
6. Viscosity of Lubricating oil 

The compression Ratio 

The ef f dciency of an engine increases as t h e  compression ratio 
increases. But as the compression ratio increases a better 
fuel, having a higher octane number, has to be used. When t h e  
cylinder and piston rings wear out the effective compression 
ratio reduces and fuel cansumption increases, due not only to 
che decrease in the effective compxession ratio, but also due 
to the leak between the pistons and cylinder walls. 

Ignition Timing 

The ignition timing or the time at which the spark occurs and 
,nitiates combust Lon, has an ir,,portant bearing on t h e  power 
o u t p u t  ar!d consequently on the fuel consumption, as shown in 
Figures LI h 111. The best time for t h e  spark t o  

occur depends upon a Large numoer of factors, of which the 
load, speed and a i r / f a e l  ratio are the three nain 3 . e ~ .  



The ciassical ignitioz system had only a mechanical governor 
and v a c u u  control device to cater for variations f n speed and 
load only, and that too, they did in the manner indicated in 
the space graph shown in Fiqure IV. The ideal ignition timing 
with respect to load and speed, thking other variables also 
into account, is shown in the space graph qiven in Figure V. 
This was achieved by some manufacturers using microprocessors 
having up to eleven inputs. But no!.r with the vast amou~t of 
experience they have gained in the recent past, automcsile 
manufacturers have been able to simplify the engine 
electronics by using only two sensing devices. A knock sensor 
which feeds in a signal and optimizes the ignition timing and 
a lambda sensor which feeds in a signal and optimizes fuel 
consumption. 

Fuel  In jec t ion  Timing 

The Fuel injection timing of a compression ignition engine is 
as critical as ignition timing in a spark ignition engine, as 
far as the power and fuel is concerne$. But the optimum fuel 
injection timing is not so sensitive to variations in speed or 
load as a spark ignition engine. These variations, even if 
catered . f o r ,  would be around one to five degrees for 
commercial vehicles. But for large engines as used in 
locomstives, power stations and ships, the injection timing is 
varied both according to speed and load, as the very small 
percentage of fuel thus saved, would work out to be a large 
amount of fuel in these cases, and would be worth the 
additional and more complex equipment installed- 

Valve Timing 

The times at which the inlet and exhaust valves open and close 
will Llfluence both the power and fuel efficiency of the 
engine. Although the optimum valve timing varies with the 
speed, there are still no production models, having this 
facility. Therefore design considerations produce engine 
characteristics of torque, vo17ametric efficiency and specific 
fuel consumption which reach optimum values around 2000 to 
3000 r.p.m. while the maximum engine speeds are around 5000 to 
7000 r.p.m. Therefore, if fuel consumption is the main 
consideration, driving too slow or too fast will be 
uneconomical. If the car has a revolution cqunter the engine 
speed could be monitored not to fall below UL rise abo~e the 
2000 - 3000 r . p .m .  range for best fuel economyL 

Preparation ~f the Correct AirfFuel Mixture 

This will apply only to spark iqnition engines The flame 
speed and consequently, the time taken for combustion, varies 
dith the air/fuel ratio and the degree of mixirig or turbulence 
In the mixture. The stoichiometric mixture always glves the 
highest speed and increases as the deqlee of tur~ulence 
-ncreases. Since ~ h e  flame speed is closely linked with the 



ignition timing, the full benefits ~f any alterations of the 
airlfuel ratio or degree of turbulence can be reaped only with 
corresponding changes in the ignition timing. It is possible 
to economise on fuel by weakening the mixture and increasing 
the turbulence to regain the original speed of combustion. 
Turbulence can be increased by introducing an impeller or a 
system of vanes in the path of the mixture in a carburettor 

e system; or by restricting the inlet valve opening arid 
supercharging in the case of a petrol injection sy,c sm, 
producing a partial type of valve throttling. 

L 

Steering Geometry 

Setting the correct toe-in or toe-out and adjusting the caster 
and camber angles to the manufacturers9 values, will produce 
perfect rolling of the front wheels of vehicle when 
travelling along a straight path and give the minimum of 
scrubbing while negotiating curves, keeping the rolling 
resistance at a minimum. The power required to propel a 
vehicle is made up of - 
1. Power to overcome rolling ~esistance 
2. Power to overcome aerodynainic drag 
3. Power to overcome gravitational force when going up an 

Q incline, and 
4. Power to accelerate the vehicle 

r The tyre pressure plays an important part in the rolling 
resistance which increases as the pressure decreases, and vice 
versa as shown in Figure VI. The type of tyre used, 
Radial-ply or Cross-ply, and to a small extent even the tread 
pattern affects the resistance to motion and consequently the 
fuel consumption as shown in Figure VII. 

If the driving speeds are below 60 sn.p.h. the difference in 
resistance to motion offered by a radial-ply tyre a?d cross- 
ply tyre is small, but at higher speeds the difference becomes 
appreciable. 

The fuel consumption of a vehicle will vary with the driving 
speed, and driving techniques as shown in Figure VIII, 

Fast driving and fuel economy are not compatible. At a steady 
speed of 80 m.p.h. in top gear, the fuel consumption may be 
twice as high as at 30 m.p.h. A car gives best performance, 
combined with fuel economy, a$ the speed at which the engine 
develops the maximum torque; usually between 2000 and 3000 
r.p.m., at a road speed of around 50 m.p.h. 

If the car has a revolution counter, the precise time at which 
the gears have to be changed is known. If it does not have 
one, the best time to change gears is at half the maximum 
speed recommended by the manufacturer for each geaz. Always 



avoid peak revs in each gear as over-sewing the engine can 
cause damage. 

It is always economical to press ths ~ccelerator pedal gently 
even if it takes a little longer time to reach the speed that 
yr~u want, unless you need the extra speed quickly for safety 
when overtaking, 

Upto about 40 m.p.h. the aerodynamic drag on a vehicle is ry 
small but beyond 40 m.p.h. is starts increasing rapidly as 
shown in ~igure IX. Therefoi-e for vehicles cruising at higher 
speeds it pays to have an aerodynamic design and avoid 
protrusions like wing mirrors, number plates, hood-racks etc., 
which increase the drag coefficient. At these speeds even the 
cleanliness of the surface of the car body counts. Keeping it 
clean and polished brings down the drag coefficient and 
consequently the resistance to motion. 

The air cleaner prevents the dust in the intake air reaching 
the engine and producing wear. It also damps the intake noise 
to comply with legal regulations pertaining to the overall 
vehicle noise Levels enforced in certain countries. Blockage 
of the air cleaner, particularly those having paper elements, 
amounts to choking of the inlet manifold, resulting not only 
fn increased fuel consumption, but also increased cylinder 
;rear and sump dilution. 

An average sized engine would draw in 1 to 50 gm of dust over 
1000 km. depending upon the road conditions and vehicle u s e ,  
and it is difficult to give a time interval at which the paper 
element should be replaced or wire mesh cleaned. The best 
indication that the air cleaner needs attention can be 
obtained from a vaccum gauge connected to t h e  inlet manifold 
The normal reading of such a gauge on a non supercharged 
engine is 17 to 21 in Hg. A consistently higher reading than 
this indicates a choked air cleaner. 

The viscosity of the lubricating oil is a very i m p o r t a n t  
parameter that has to be monitored by the automobile user, as 
it influences engine performance, engine life and fuel 
consumption. The ideal would be to have a high viscosity oil 
while starting to produce better boundary layer lubrication 
and a low viscosity oil while running at high speed to reduce 
viscous drag while hydrodynamic lubrication takes place. No 
automobile manufacturer has provided for t h i s ,  but they all 
recommend a viscosity value which reasonably caters for both 
these conditions. Here it has to be stressed that under  
tropical conditions straight oils satisfy these conPitions 
better than multigrade oils. 

The degree of oiliness of a lubricating oil deterioratesdue to 
sustained high temperature and frequent rapid acceleration. 
Hence, periodic oil changes becomes necessary. l'hc time 
interval for oil cha.nges will depend on the quality of the a l l  



used and the type of driving the vehicle is subjected to. The 
colc~r of the oil is not a rigid indication of its quality, as 
modern oils contain additives which keep the carbon particles 
in colloidal suspension, N s n n a l  oil filters cannot trap these 
particles and hence the oil begins to darken within a few 
hours of use. 

There are various simple tests that could be d ~ n e  to deterrine 
whether the oil is still useable, but it is convenient to 
stick to a time interval recommended by the manufacturer. 
Most fleet owners change oil at 10,000 mile intervals. 

Dealing with fuel economy, it is appropriate to mention here 
that various emission control and fuel economy devices are 
being tried out in research laboratories all over the world 
and improvements in specific fuel consulnption by up to 24% has 
been obtained by intake valve throttling. An invention of 
Vidya Jothi Dr A.N.S. Kulasinghe, which is a fuel saving 
retrofit device consisting of two small cylindrical chambers 
with connections to the fuel line and the air cleaner, will 
revolutionize the fuel consumption of the spark ignition 
engine by giving the vehicle a 73% increase in the miles per 
gallon. 

I had the privilege of testing a Peugeot 505 fitted with this 
retrofit device at the NERD Centre. With this device 
disconnected the car gave a normal consumption sf 6 km per 
bottle. When the car was tested under the same  riving 
conditions with the device connected, it gave a consumption of 
10.4 km per bottle. I know that this retrofit device has 
given an incredible increase in performance but I do not know 
how it does it. 
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T.  Perinpan~yagam 
Police De2artment 

The transport sector accounted for 12 percent of Sri Lanka's 
energy consumption in 1989 and 6 0  percent of all petro '?urn 
constnmptiorn amounting to 475,000 metric tons of diesel and 
160,000 tons of super petrol. These are over half a million 
registered vehicles in Sri Lanka. In 1990 alone, more than 
100,000 vehicles were registered. According to available 
information, the vehicle population increased fourteen-fold 
between the year 1970 and 1990. 

The Government spends substantial amoull~ of its foreign 
exchange on the import of crude oil which is s-~bsequently 
refined and supplied for the use of the th-ansport sector. 
Incidentally, petroleum products use up most of our foreign 
exchange reserves. 

The need for energy c~nservation in ths transport sector has 
always been widely felt. However, steps taken to-date have 
not been fruitful in conserving petroleum products. The on- 
going Gulf crisis will seriously affect the overall economic 
situation of the country and in time to come may adversely 
affect the growth potential, as the bulk of the world's 
petroleum reserves are found in the conflict negion. ~ r i  
Lanka will have to look towards other cauntries for purchase 
of petroleum products. Therefore, more than ever before, 
there is an urgent need for energy conservation in the 
transport sector. Government intervention alone will not 
succeed if there is no public co-opration in reducing fuel 
consumption. 

Historically, traffic rules were framed from the point o? view 
of ensuring orderly vehicle flow and disciplined driving. 

L t ~  of the world. This concept has gradually changed in many pa- 
Therefore, we in Sri Lanka will have to re- examine the 
priorities while framing new regulations or amending existing 
regulations. Energy conservation related traffic regulations 
can take many forms including restricted vehicular flow during 
peak hours, discouraging use sf qrivaJce cars in busy 
commercial areas, enscring maximum passenger load in vehlcles 
- especially private cars - and fines for poorly maintained 
and managed vehicles. 

Another important factsl from use sf fuel without conservation 
or limits is the problem sf air pollution. We read daily I n  
newspapers of people complainjng abcut  sxcessive vehscle 
emissions on Colombo roads Incidentally, Colombo district 
alone accounts for p e a r l y  60 percent of the registered 
vehicles in Sri Lank&, Though no existing measurements are 



available, estimates based qn WHO and United States 
Environment Pso%ection Agency Emission Factars and the ~ r i  
Larnka Petroleum Consumption figures show tha: nearly 98 
percent of the carbon monoxide is emitted by the transport 
sector. Two thirds of the  buses and trucks plying on Sri 
Lankan raads contribute 79 percent of all petroleum oxides of 
nitrogen emission from vehicles. 

In formulating any n&rre@~lationa, a realistic and holi . t i c  
approach should be sought. W system of flexbile 
implementation through legal mechanisams should be considered. 

Incentives could be granted to motorists who practice fuel 
conservation and population reduction. 

(1) All Traffic Energy Management measures have complementary 
attributes, which are namely travel time, emission and 
accidents. The change effected in one will have an 
impact on others. Therefore traffic rules should be 
drafted considering all four aspects. Energy sholild not 
be treated exclusivelv. 

( 2  The following are some examples of how traffic rules will 
affect energy consumption. 

(a) Speed Limit 

Fuel consumption for vehicles increase at very slow and 
very high speeds. For most light duty engines the most 
efficient speed would be 40 - 70 km/hs. 
Uniform Flow 

Energy is consumed least during uniform s p e d .  Unif~rm 
speed is possible when there is a uniformity I n  the flow. 
This can be improved by introducing rules on adhering to 
designated lanes. (Cycle lanes, Bus lanes etc) 

Intersection Control 

There are several types of Intersection control. Each 
of these will operate efficiently only when prsper right 
of way rules are followed, 

Turninq Movements Restrictions 

Reduce congestion. 



(e) Parkin2 

The proper location and use of parking areas have to be 
strictly enforced in order to reduce use of lane space 
for parking. The ?ocztiom% and use sf Bus Bays is equally 
important. 

(f) E r n i s s i - s ~ ~  Resulat-ion 

Wllow.ing faulty vehicles on the road causes health and 
safety hazards. These engines also perform at much lower 
levels of efficiency, thereby increasing energy 
consumpt ioii. 

(g) Over Loadinq 

Specially on Public Transport, an overloading vehicle 
performs poorly and will deteriorate much faster than a 
vehicle which operates under design cc~ditions. 

A system of surveillance monitoring and testing should be 
established country-wide for examining vehicle emissions, 
fuel consumptrfon, etc.  his activity could be handled by 
rhe private sector and in many cases, could turn out to 
be self- employment opportunities. 



I. Mr H.B. BBamsana (Sri Lanka Railways) 

A transport policy for the country should include a proper 
assignment of shares of traffic between road and rail 
transport. There is open competition in the are; of 
transport in the last few years, and this situation c a  not 
be altered. Even Government departments and corporations 
are not cooperating with the Railway. One of the 
disadvantages of the railway is the time factor. However, 
the railway can transport bulk goods better than road 
transport, and, if the Government decides, as a matter of 
policy, that a greater share of such haulage be assigned 
to the railway, then the railway can increase its present 
share by up to 25% within its present resources 

2. Mr G.L. Perera (GCEC) 

Mr Jayasekera stated that the electrification of the 
railway for mass transport would have distinct cost 
advantages over road transport. The subject of railway 
electrification has cropped up off and on during the last 
few years. Is electrification only a concept or is it 
accepted as a matter sf policy, and are there any plans 
and programmes for implementation. 

3 .  Mr D.M. Jayasekera (National Planning Dep-t . ) 

The electrification of the railway has been accepted 
politically by the present Government. The quest id,^ now 
is to do a feasibility study and attract foreign capital. 
Electrification of the railway and track is a very costly 
business, so a feasibility study must be done. For this 
purpose, Government has already invite? donor 
participation from France and Japan. W feasibility study 
czrried out by Soferail of France, - in fact the first 
study was carried out in 1975 or 1976 - is being studied 
by the Ministry. At the same time, the Japanese too have 
submitted a report without any form of input, Other 
countries too have expressed their interest, showing 
international interest in this project. 

4 .  Prof. K . K . Y . W .  Perera 

a) Regarding railway electrification the question of 
electrifying the suburban railway, where traffic 
density is high, is being studied, and  he results 
look promising. The number of passengers, or 
passenger miles can virtually be increased by 50% to 
60% due to the rz2id acceleration and deceleration of 
the electric trarn. 



On the question of assignment sf traffic to the 
railway, policy wise, people are not forced to use the 
railway. It was up to the Itailway 'co improve its 
services, establish itself on a proper commercial 
foot+-ng, and go out and canvass customers* similar ts 
a private sector ~rganisation. 

b) When roads have to be closed for long periods d u r i n g  
periodic maintenance, working at night would enst e a 
minimum of harassment to road users. It would be 
interesting to know whether nigi-ht work has been 
attempted, and with what results. 

5 -  Prof. Hema Rasasinghe (Dept. of Geography, Univ. of 
Colombo) 

Climatic factors probably affect road maintenance 
programmes. Perhaps these factors are taken into account 
in executing maintenance work. 

6 .  Mr Naga Jayawawrdene (Transportation Consultant) 

In the recent road rehabilitation programme, very little 
attention is given to the sides of the road. The sides of 
the roads should be widened and rehabilitated.; 

7. Kr D.D. Senanayake (RDA) 

a) Working at night has been carried out, but xith poor 
results. One problem was drunkenness on the i?art of 
the staff employed. Another was poor lighting. The 
consequences were poor quality of work, Wight work 
thoughh preferable from the point of view of 
harassment to the road user, is normally not carried 
out now. 

bj In practice, it is difficult to take climatic factors 
into consideration in road maintenance. However, 
emulsions were being used in a big way, and they are 
very effective in rainy weather, 

c) Rehabilitation of roadsides is related, firstly, to 
finances . The earrlageway is done first, and 
'Lherafter additional funds have to be found to do thhe 
shoulders etc. Secondly, when widening is 
contemplated, there are serious problems in land 
acquisition. 

There is also tr,e problem of heavy cost overru?s, 
particularly when foreign contractors and consultants 
are employed on rehabilitation programmes whleh are 
foreign funded. In many instances, cost overrllns have 
been about 3 times the origlnal estlrnz-es. 



However, the problem of the roadsides is not being 
neglected. Currently the carriageway is being 
rehabilitated with foreign funds. Rehabilitation of 
the shouldars and drains is being carried out with 
local funds as a second stage, as can be seen, 
particularly on Galle Road. This, however, is a slow 
process. 

, -- 
8 .  Kr G.E. Perera (GCEC) 

Regarding financial constraints in the rehabilitation of 
roads, the demolition of the bridge opposite the old 
Parliament buildisg is taking a loi'tg time. In fact, 
demolition is takirg a longer time than reconstruction. 
Was the reconstructiori of the bridge necessary, and if so, 
was that project assigned the correct priority. 

9 .  Mr D.D. Senanayake (RDA) 

With regard to the bridge hy the old Parliament buil-ding, 
there was probably a reason, in the long term, for 
demolisning and reconstructing it. Perhaps it would not 
have lasted for 50 years, or even 20 years. However, the 
demolition and reconstruction of the bridge is reported to 
be a difficult task. 

10. Mr M . J .  Koniotes (W.S. Atki~s International Ltd.) 

a) The original inspectiol, of the parliament bridge was 
carried out by him. It was found to be in poor 
condition and woul2 not last 15 to 20 years; certainly 
not a 110 or 111 years. A well constructed bridge 
will olast abcut 120 years. The reason for the delay 
in rehabilitating it was the fificulty in breaking the 
road surface which was extremely hard. However the 
wurk is expected to ke conpleted by September 1991. 

b) Experience revealed khat work done at r:ight was 
invariably of poor quality resulting in such work 
kaving to be redone. This, in turn contributed to 
further congestion of traffic. 

c) Regarding patching up of potholes, here too, if it is 
properly done the repair should last for as much as 20 
years. 

11. Prof. K.K.Y.W. Perera 

The Ceylon Petroleum Corporetion prices its products 
taking into account process costs etc, but ultimately it 
has to cater to market demands. Generally, differential 
pricing of the products is adjustee in such a way that all 
outputs are consumed. The pricing of petroleum products 
is also subject to exigencies arising in the country. For 



instance, about 4 to 5 years ago, when v~rld pztroleum 
prices were earning d o w ~ l ,  duty was around 5%. At a time 
when prices had halved, Government had to fiald Rs 4 to 5 
billion virtually overnigk2duue to escalation sf the war 
in the north, so a sudden decision w a s  taken to raise the 
duty to 45%. Consequently, the prices of petroleum 
products to the consumer remained unchanged, In the long 
term however, as some studies where Central Bank officials 
had participated ha? shown, doubling oil prices effec'.~ a 
reduction in the GDP by something li!re 2%. On the other 
hand, reducing prices to half could increase the GDP by 
more than 2%. Thus, pricing in the long term should take 
into account the macro-economic implications on the G . D . P .  

12. Mr Victor Mendis ( S . D ,  & C.C. )  

The prese~t speed limits both .\rithin and outside city 
limits are too low. 

13, Mr T. ~eringanayagam (Police Dept.) 

Present day cars are designed for high maximum speeds. 
The roads in Sri Lanka, though improved, are not suitable 
for high speeds. Accidents ar3 caused by speeding 
ccmbined with negligent and reckless dr-iving. The current 
speed limits are :- 

Cars - 56 kin/h within the clty 
72 km/h outside city limits 

Heavy vehicles - 32 km/h 

Perhaps if the necessary approvals, are granted, the speed 
limits can be rationalised as follows : -  

Cars - 60 km/h within the city 
70 km/h outside city limits 

Heavy vehicles - 40 km/h 

3 4 .  Mr Hemantha Jayasundera (UDA) 

a) Parking has become a big issue. Fzir N a ~ a  Jayawardene 
who was a consultant to the UDA, has recommended 
setting up parking facilities r-lose to the Colombo 
city centre and to provide a traffic management system 
thst will minimise congestion. The UDA actlng on 
this recommendation, has identified a bl ock of land 
cldse to the Lake House as belnr suitable for 
constructing a high rise multis~oreyed parking lot. 
The traffic management system envisages that people 
will park their vehicles at t h a ~  spot and walk to 
their destinations along walkways that are now belng 
planned. This proposal has already been intimated to 



the Mlnistry of Highways, It is also intended to set 
up similar parking facilities close to the city 
centre. Alll these plans vill be part of a coordinated 
effort to reduce traffic congestion. 

b) Land uses I r ,  Colombo city bear great relationship with 
traffic problems. Co;lsequ=nt to a survey, carried out 
in 1981, of the locatio~ of industries and warehouse 
facilities in Colombo fnvolving the movement of h \3vy 
vehicles, a decision was imylementad not to allow 
major industries, warehouses and container yards in 
Colombo, and to disco~rage all such uses in the city. 
As an alternative, industrial projects, one in 
Peliyagoda and one in the Homagama area, were 
approved, and plans are under way to set up more 
industrial projects in the Homagama area so as to 
avoid movement of heavy vehicles in the city. High 
rise buildings, too, havn presented serious problems. 
The UDA, in its Colombo Development Plan which is 
being implemented by the Colombo Municipal Council, 
has introduced a Floor Area Ratio (FAR) That is the 
floor area that can be constructed based on several 
criteria such as availability of infrastructure, road 
coverage, road frontage, parking area etc. The FAR is 
different for different zones in the city. The Floor 
Area Ratio has been severely criticised particularly 
by developers, who argue that with land prices being 
high, perhaps Rs 500,000/- to Rs 1,000,000/- a perch 
they are not allowed to ~2timise land use by 
constructing high rise buildings. 

Another trend is the conversion of residential 
buildings for iomi~~erclal use due ko the heavy demand 
for commercial floor space. A factor contributing to 
this trend is the very high value of commercial floor 
space in Fort and Pettah. The UDA has set up a 
separate unit to look into this aspect and to take 
corrective measures. 

15. 2 4 r  Nihal Wickramaratne (CMC) 

a )  A properly designed exhaust system plays an important 
role in reducing fuel consumption af a vehlcle 
Locally manufactured exhaust silencers do not contain 
the internal chambers found in imported units, and 
are, perhaps, unsuitable for use. 

) When turbocharged vehicles akz Imported, the Customs 
Department imposes ari additional lev;' on the basis 
that a turbocharger is a luxury item. A turbocharger 
increases the efficiency of an engine, and 
consequently fuel consumption is lowered. The 
argument might be put forward that a turbocharger only 
provides fast acceleration and is thus not relevant to 



this csuntr:~. On the other hand, a turbocharger is 
very appropriate for a diesel engine, It is necessary 
for experts to recommend to Government that additional 
taxes should not be imposed on turbochargers, but to 
encourage people to import them. 

a) An exhaust silencer is fitted just to reduce exk-ust 
noise. If more power is required, the silencer Carl be 
removed at the expense of low noise levels. However, 
ir this instance fuel increases purely as a result of 
+he increase in power outputt. Whzt is important 
i,egarding fuel consumption is the back pressure 
created by the silencer. If a locally produced 
silencer reducds noise to an acceptable level, it 
could ~4 considered adequate, but it may or may not 
create tk e same back pressure as a genuine ~eplacement 
part. 

b) Multiple valves and turbo chargers are lxsed as means 
of obtaining more power from a;ly given capacity of 
engine. This m ~ y  have come about by the system of 
taxing on cylinder capacity adopted in many countries. 

In the past, in Britain, higher taxes \:ere levaed on 
high powered cars categorised on the basis cf  the 
fcrmula, Horse Power = ~ ~ ~ / 2 . 5 ,  which had been 
propose6 5y the Royal Automobile Club of Gt. Britain. 
D is the piston diameter in inches and N :-he number of 
cylinders. This formula was a simple derivation of 
the equation HP = PLA/13000 where P is the mean 
effective pressure, L the stroke and A the area of the 
piston. An average value was given to the mean 
effective ;3ressure that was realisable ae that time, 
and the piston speed was limited to 200 f ~ / s e c .  (based 
oq the lubricants in use and the type of finish that 
~:ould be obtainec? on the cylinder walls and piston 
surf ace) , 

In order to obtain more power within given taxable 
horsepower ratings, Britlsh ma~ufacturers produced 
long stroke enganes, keeping piston diameters small. 
All the well known British cars of yesteryear that 
people are fond of, the cars of the X and Z 
registration series, had long stroke engines. They 
were very good engines. ,r cornpe~ition llowever, 
British cars did not fare well agaii?st the continental 
cars which were fitted with short stroke engines that 
were essentially high speed engines, Consequently, 
Britain abandoned the RAC h.p. rating, and based their 
+-axes on cylinder capacity eg. 1000 ce, 1100 cc etc, 
irrespective of the  umber of cylinders, bore or stroke. 



Multiple valves per cylinder essentially increases the 
volumetric efficiency. Turbochargers increase inlet 
fuel/air mixture from atmospheric pressure or less to 
a design pressure above atmospheric pressure. Both 
measures, by themselves or in combination increase the 
specific output of an engine, and fuel consumptioh has 
a morE direct relationship with the power output. 

17. Ds A.W.S* Kulasinghe ( N W  Centre) - invited to speak 
by the Chairman 

The NERD Centre has been working on gasifiers using woad 
fuel, from 1982. The gasifier has various applications. 
For instance, in the tea industry, it has brought. down the 
fuel consumption from about 1/2 to 1/3 af normal 
c-onsumption. Similar savings can be obtained in the 
coconut industry. Another application is in tra,.sport. 
The use of gasifiers in transport is not new. They were 
used in vehicles during world war I1 when fuel was in very 
short supply. A personal Toyota Hiace van converted to 
gasifier use, runs a Xilometer with about 30 cents worth 
of firewood. There were initial problems with lack of 
power for acceleration and hill climk,ing hut t.hey have 
been solved. Several vehicles of the NERD Centre have 
been converted and are in regular use. The ~asifiers are 
now,beyond the experimental stage. The units are rather 
bulky, and are more suited for fitting on -cs heavy 
vehicles than on to cars. 

Regarding energy conservation, the NERD Centre has 
introduced into several industries, ths usa of 
agricultural waste like paddy husk, and industrial waste 
such as sawdust, which have replaced very economically and 
efficiently, the use of f ir?wood, For example, the baking 
oven, which has been given a little publicity, uses paddy 
husk or sawdust, and brings down the cost of baking a loaf 
of bread from 30 to 40 cents to about 4 cents. 

The invention of the fuel saving retrofit device r~,>ntioned 
by Mr Victor Mendis, has a wide range of applications, 
from petrol engined vehicles to ships. There is 
tremendous potential. The details cannot be disclosed 
until the invention is protected outsi2e t'nis country. 
Filing a patent is an expensive business. It costs about 
12,000 in America. However, the intention is to patent 
it in the European countries where the cost is expected to 
be around 4,000. When this is done, the invention will 
be sufficiently protected, after which the details will be 
divulged 



1. The trapsport sector accounts for over 50% of the net 
domestic consumption of petroleum products. 

2 .  Petroleum products imported into Sri Lanka currently 
amountz to 10% of ad1 imports, and accounts for ne ,-ly 
20% of the country's total export earnings giving ris to 
severe balance of payments implications. 

3. The transport s:cior is growing at the rate of about 5% 
a year. 

4. There is a need to contain colisumption of fuel whilst 
expanding and iaproving transportation which is vital for 
an expanding economy. In cther words, impravirg energy 
efficiency. 

5. Road transport is the dominant mode of transport. The 
distribution of traffic between road and r ~ i l  is in the 
ratio of approximately 85 to 15. 

6. Traffic congestion is the major ceuse of energy 
inefficiency in the transport sector in the urban areas, 
especially in the C,~lombo city. 

7. Traffic density on the City road network is very high. 
Traffic movement patter3 within the Greater Colombo Area 
is essentially radial centred on t h ~  city. In bound 
traffic flow increases strikingly towards the 2MC border 
causing congestion on the roads irnrnediatly approaching 
she city, particularly during peak hours. 

The radial structurz of strat.egic highways and lack of 
supportive concentric links provide little opportunity 
for traffic diversion- 

Road capacrty is ;educed by indiscriminate ~arking on 
road sides due to unavailability of parking spaces. 

~raffic fs eonstrailled to run at low average speeds due 
to restrictions in availability of carraigeway caused by 
bus stops, turning traffic, pedestrians, cyclists, non 
motorised vehie'es, lack of proper traffic control 
systems at junctions, lack of road disc! pline, accidents 
and road repair. 

8. Speed limits presentiy imposed do not allow veYcies to 
operate at fuel ef f i cient levels. 



9. In the current context, energy efficiency in the 
transport sector can be increased in the following 
manner : - 
(a) Operating the railway on comerciaP principles and 

sound manage~ent, with the objective of 
diversifying passenger and goods transport without 
resorting to deliberate traffic assignment, \:ill 
provide an energy efficient means of transp-rt. 
Electrification of the suburban railway will 
provide a very sfficient mass transit system to 
Greater Colombo Area. 

(b) Ensuring that all high rise buildings, particularly 
commercial b.li1ding.s; have adeqaate parklng 
facilities. 

(c) Providing adequate pasl,irmq facilities through the 
construction of multi-storeyed parking lots in 
strategic locations. 

(d) Introduction of traffic enerqy management systems 
taking into consideratiori speed limits, uniform 
flow of traffic, intersection control, turning 
movement control, parking, and emissicn control 
~egulations, 

(e) Maintenance of vzhicles in peak niechanical 
condition through regular attention by the owners 
to correct tyre pressures, engine tuning, 
replacement of air cleanel and oil filter elements, 
as well as lubricating oils at manufacturer's 
recommenced intervals. 

(f) strict enforcement of road disciplin?~. 
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