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AGORA~ 2000 

INTRODUCTION 

Follo~i~g its previous activities in support of the implementation of a 
project concerning the creation of a tyre manufacturing plant in Bangladesh, 
at the end of 1991 UNIDO decided to co~duct a feasibility study on the 
project; the study has been sub-contracted to AGORA' 2000 on January 1992. 

After the briefing session held in Vienna in March 1992 under the coordination 
of the project backstopping officer Ms. P. Scott, a mission was scheduled to 
inmediately start field work; however, due to the coincidence with a pe~iod of 
religious observance in the Country, such mission was postponed until April 
1992. 

In co-operation with the UNIOO's Office in Dhaka and with BMDC (Bangladesh 
Management Development Centre) AGORA' 2000 experts have been able to locally 
gather available infonnation and to meet the public authorities and private 
businessmen related to the project; the list of such meetings had been 
provided with an interim report on June 1992. The field mission was carried 
out on a positive co-operation climate and no particular problems have arised 
on collecting data and intervi~wing relevant key people in the Country. 

A Draft Final Report has been prepared on the basis of both the field mission 
findings and de~k research activity. The Draft Final Report has been forwarded 
to UNIOO in August 1992. 

Starting on October 27th, 1992, a UNIDO mission led by Ms. Scott held 
discussions in Dhaka on the Draft Final Report with representatives of all 
~arties concerned. During such meetings AGORA' 2000 Team Leader responded on 
questions regarding the report and took note of various observations and 
remarks. The present Final Report incorporates the results of the meetings. 

The project team was composed by A. Bolondi, economist and Team Leader, 
G. De Lellis, technologist, A. Cinti, market analyst, F. Peruzzo, industrial 
engineer, and M. Martelli, financial analyst; the team has also benefited by 
the invaluable backstopping assistance given by AGORA' 2000 office staff. 
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AGORA" 2000 

CHAPTER 1 

EXECUTIVE SUMMARY 

The setting up and improvement of a con111unication netwcrk has become a central 
priority f~r the Government of Bangladesh (GOS), which has particularly 
emphasized its recent development programmes on the consolidation and 
strenghtening of the road transport system, since it is the most widesprea~ 
mode of inland transport in the Country. The entire requirement of tyres and 
tubes has so far been met through importations. Thus, GOB has provided 
positive assessment and support when a private promoter presented a project 
proposal aimed at establishing a tyre factory in the Chittagong Export 
Processing Zone (EPZ). 

Industrial performance in Bangladesh has been consistently poor. Therefore the 
project environment can hardly be defined conducive. The constraints affecting 
the performances of already established industries are relevant. On the other 
hand, the financial possibilities of the promoter seem to be relatively 
limited. From the technical point of view, his knowledge is also limited and 
at present he has only general information on the functioning of a tyre plant. 
Under the circumstances, the chances of a major industry to be set up anew, 
with scarce financial resources, scanty managerial skills and low productivity 
of production factors, are rather questionable. 

A preliminary market study was achieved in March 1988 giv1ng some positive 
indications on local market potentiality. At present the world tyre industry 
is in a stage of international consolidation and vast corporation 
restructuring. The productive scenario is characterized by a relevant trend to 
reduce the number of factories and to concentrate production and ownership. 
From the technological point of view it is important to underline that world 
production is more and more developing fran the traditional cross ply tyres 
towards radial tyres, even in the Indian Sub-Continent. Radial tyre's 
comparative advantage consists of minimizing heat generation during tyre 
running, thereby extending tyre life considerably. 

From the marketing point of view, in Bangladesh there are stronger comparative 
advantages in the Bus and Truck Tyre sub-sector vis-a-vis the Passenger Tyre 
sub-sector. The main reason is the relatively bigger size.of the market since 
Buses and Trucks represent almost 35' of the mechanized vehicles in 
Bangladesh, while cars represent only less than 15,. Moreover, Trucks and 
3uses show a positive growth trend. Therefore, it is deemed appropriate, at 
least on an initial phase, to limit the production only to the Trucks and 
Buses Tyres sub-sector. 

The estimated annual requirement of such tyres 1n Bangladesh is 336,000 
units. Some relevant factors limiting annual requirement have been identified, 
such as the general growth trend in world tyre production towards more durable 
tyres; the technological choices related to the type of tyre to be produced 
(radial instead of cross ply); the development of road network in terms of 
asphalted roads and improving maintenance. Total current demand is then 
estimated at 280,000-300,000 new tyres per year. When the pro~osed factory 
could start production in 1997, the estimated demand will reach 560,000 new 
tyres per year. A newcomer could be able to capture a market share of about 
50%. Un1ike the conclusions arrived at by the previous market study, the 
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preser.t study shews that export potential seem to be limited. It is then 
advisable to postpone the opening up of new markets sometime after the 
start-up o~ the factory. Therefore the capacity envis~ged for the proposed 
plant is 400,000 tyres per year, which is the minimum technologically possible 
si~c. 

Tyres are a very high technology product and e~perience has shown that it is 
crucial that they are produced under the guidance and control of experts. A 
joint venture agreement with an internationally reputed partner, to be 
selected among the world market leaders, is, therefore an unavoidable 
prerequisite for the successful implementation of t~ project. 

Natural rubber could be locally available but not before some years from now, 
provided that both the physical and chemical properties are suitable for the 
selected technology. It is clear therefore, that the most essential raw 
materials should be imported. The tyre factory could be located anywhere in 
Bangladesh as long as enough land could be made available. However, it is 
mandatory for this factory to be located where electricity and water supplies 
can be ensured 24 hours a d&y. This can only be guaranteed in the Chittagong 
EPZ, where factories also enjoy special benefits in terms of industrial 
relations, fiscal and customs regulations. However, location at EPZ appears to 
be impossible for the proposed plant, as its production is tctallly addressed 
to the domestic market. 

The cost for plant and technology is estimated at U.S.$ 104,800,000. The 
factory would have a total employment opportunities of 357 units, of which 285 
is for workers, 61 for foremen and technicians and 11 for supervisors. The 
latter would have to be recruited abroad and, based on experience of similar 
projects, their presence would have to be ensured for at least 10 years before 
sufficient managerial know-how is transferred to local personnel. Factory 
construction would require 4 years starting from investment decision to 
production. 

The financial analysis of the project and the investme~t appraisal have been 
carried out by the use of the COMFAR prograrmie. The initial investment, 
estimated at a little under $ 106 million to include training and working 
capital requirements, is assumed covered by equity partic;pation of the local 
promoter and other local partners (15,), the foreign partner (14.6') and by a 
long term loan (70.4i). The analysis showed· that the proposed project•s 
prof1tability is, beyond any reasonable doubt, rather questionable. The 
investment required is relatively high with respect to the cashflow which the 
operations are able to generate 1n the prevailing market conditions, and under 
the constraint of a complex technology, requiring costly, imported raw 
materials and human resources. Until more favorable market conditions prevail 
both domestically and abroad, allowing for a better utilization of the 
proposed plant capacity, it will be very difficult for the project to find any 
interested partner for its implementation. 

Therefore, it is recommended to reconsider the investment choice, taking ;nto 
consideration the fact that the cost of the investment required for a modern 
retreading factory of the assumed production capacity, can be roughly 
estimated at about 10' of that estimated for the factory to produce new 
tyres. Furthermore, it would be relatively easy to find a reputed retreading 
company willing to supply a turn-key factory, as well as technological support 
and technical assistance to start-up. 
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CHAPTER 2 

PROJECT BACKGROUND AND HISTORY 

2. 1 DESCRIPTION OF PROJECT IDEA 

The increase in ~opulation Bangladesh experienced recently brought about some 
relevant problems in the socio-economic development of the Country. Indbility 
of the productive &nd service system to meet the increasing demand coming from 
a low-incane population, progressive unemployment, increasing scarc1ty of 
financial rescurces are problems which appear very difficult to solve. 

With a population estimated at 116 million in 1991 in an area of only 144 
thousand square kilometers, Bangladesh has a population density of over 800 
persons per square kilaneter, the highest in the world. Bangladesh annual 
population growth rate can be estimated at 2.6%. 

Under this framework, the setting up and improvement of a camtunication 
network, pushed by a tremendous growth of the demand for transport (estimated 
at over 8% per year in the next decade) for both freight and passengers, has 
becane a central priority for the Government of Bangladesh (GOB). 

For this reason GOB has particularly emphasized its recent deveiopment 
progranwnes on the consolidation and strengthening of the transport system. In 
this context, the road transport has been playing a dominant role and it 
turned out to be the most widely used mode of inland transport in the Country. 
Speed, flexibility, increased geographical coverage, ability to offer personal 
and door-to-door service, reduced terminal handling cost and a combination of 
arterial and local service operations have made it the preferred as well as 
the most economical mode of tr·ansport in the Country. Public allocations 
earmarked to road transport development absorbed 2/3 of the limited available 
resources during the Fourth Five-Vear Plan (1985-90). However, according to 
the GOB infrastructural investment plan, ruad network development will still 
continue to be given top priority also in the next decade. 

The increasing demand for freight and passengers movement determines a 
development of the demand for tyres and tubes. The total requirement of tyres 
and tubes in the Country has so far been met through importations which have 
drained out Bangladesh's hard earned foreign exchange. 

On the basis of these considerations, GOB has given positive assessment and 
support when a private promoter, Hr. Chowdury, presented a project proposal 
aimed at establishing a tyre factory to be located in Chittagong, which is 
first of the three Export Processing Zones (EPZ) GOB has decided to create 
with the objective to provide areas where potential investors could find a 
conducive investment climate, free from too many procedural complications. 
Chittagong EPZ became fully operational in 1984. Chittagong is the main port 
of the Country, the second town and one of the most important industrial 
cities. It is situated about 264 Km from the capital city, Dhaka. 

Generally, the development objectives of the project are the following: 

- To promote industrialization in Bangladesh. 
- To generate employment opportunities ~ithin the Country. 
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A.GOR1\.. 2000 
- To foster import-substitution. 
- To develop export potential. 
- To earn foreign exchange. 
- To assist GOB policies towards self-reliance. 

The original project idea, as it was presented to the field mission, regarded 
production of tyres both for cars (passengers tyres) and for buses & trucks 
(giant tyres). However, after preliminary discussions with the pranoter, the 
UNIDO Dhaka Office and the Bangladesh Management Development Centre (BMOC), on 
the basis of the marketing, financial, technical considerations it was decided 
to limit the product range to the sole production of giant tyres (see chapter 
3.3). 

On the other hand, it is clear to all concerned parties that project 
implementation is subject to the "sine-qua-non" condition of the involvement 
of a major foreign producer as a joint-venture partner to enter into the 
domestic market and try to penetrate, later on, in selected foreign Countries 
of the Indian Subcontinent. In fact, the technological choice (radial tyres 
instead of cross-ply tyres) and organizational and financial requirements can 
only be mastered through such a kind of association. 

2.2 BACKGROUND OF THE PROJECT AND PROFILE OF THE PROMOTER 

Mr. S. K. Chowdury began his entrepreneurial activity in 1975 working in the 
commercial sector. In 1978, he established "EXPOCONCERN Manufacturers & 
Exporters", a Company located in Chittagong. Mr. S.K. Chowdury is the major 
owner and the Managing Director of the Company. EXPOCONCERN employs ten 
workers and deals with import-export and real estate marketing. At present, 
the main exported goods are jute and dried marine fish, shipped essentially to 
East Africa, Asia and the Middle East. 

The fi~ancial possibilities of the promoter seem to be relatively limited. The 
mission was unable to analyze in depth the Company's statements of assets and 
liabilities and other doc1.1nents. Nevertheless, Mr. Chowdury assert~ to be 
certain to obtain suffici-ent resources to cover around 15i of the total 
envisaged investment. 

From the technical point of view his knowledge is absolutely limited and at 
present he has only general information on the management of a tyre 
manufacturing plant. 

The promoter has tl good entrepre.1eurial spirit, determination a~d dynamism, 
but his managerial capability should be better scrutinized in view of the 
needs of an articulated productive organization such as a ty~e manufacturing 
plant. 

2.3 PROJECT HISTORY 

Considering the tyre market conditions in his Country, where demand is totally 
covered through imports, ~r. S. K. Chowdury began in 1981 to define and 
formulate his project idea for the establishment of a tyre manufacturing plar.t 
in Sangladesh. 

- 4 -
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Export potential to same neighbouring Countries where there were neither local 
producers nor special public policies supporting export-oriented firms 
suggested to locate the project in the Export Processing Zone of Chittagong. 
Furthermore a number of sp~cial conditions existing in the EFZ regarding 
labour regulations, availability of utilities and services, fiscal incentives, 
etc., determined the final choice of CEPZ to locate the factory. 

The promoter developed contacts with local authorities, international 
co-operation bodies and foreign firms. He also gathered a considerable amount 
of information concerning the project from several sources in Bangladesh and 
abroad. In particular Mr. Chowdury established some positive contacts with 
the UNIDO Office in Dhaka (Project BGD/80/014) and with two foreign tyre 
manufacturing firms, AVON (U.K.) and DUNLOP (U.K.) that had shown general 
interest in his project. 

His efforts were supported by UNIDO and the proposal was selected for 
inclusion in the list of projects submitted at the International Investment 
Forum held in Dhaka in January 1987 (Project BGD/85/225). 

The promoter personally presented his industrial proposal at the Forum and met 
the foreign firms that had shown interest in the project. Mr. Chowdury then 
approached the UNIDO Investment Promotion Project experts for the preparation 
of a pre-feasibility study on the proposal. As a first step, it was proposed 
to carry out an independent market study. The proposal was endorsed by the 
Director General of the Department of Industries of GOB. A team of experts was 
requested to conduct the study in collaboration with the Bangladesh Management 
Development Center (B.~DC) in the framework of a UNIDO Programme of Training 
Workshops on Feasibility Analysis. 

The study, conducted by Mr. J.M.I. Sait, UNIDO Chief Technical Adviser, and 
A.K.M.N. Chowdury, BMOC Senior Management Counsellor, was completed in March 
1988. The study gave some positive indications on local market potential and 
recommended that a detailed techno-economic feasibilty study be realized. 

Meanwhile, following the contacts developed during the Forum, the promoter had 
submitted his project to several financing agencies such as the Asian 
Development Bank, the International Finence Corporation of the World Bank, the 
DEG of Germany, Grindalays Bank Bangladesh, Banque Indosuez Bangladesh, 
Standard Chartered Bank Bangladesh, Industrial Promotion Development Company 
Bangladesh. All these financial institutions have shown general interest in 
the project and await for detailed feasibility study before starting up the 
decisional process. 

Based on the above mentioned reasons, the promoter, prompted by GOB, requested 
UNIDO's assistance to prepare a Techno-Economic Feasibility Study regarding 
the proposed prcject. 

2.4 GENERAL DATA AND PUBLIC POLICIES SUPPORTING THE PROJECT 

2.4.1 GENERAL BACKGROUND 

Bangladesh continues to be primarily an agrarian society with less than 20~ of 
the population living in urban centres. Total GOP generated in the Country in 
1989 was $20,240 million. The Country is slowly moving towards 
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IndJstrialization. Industrial contribution to GOP has increased at a higher 
rate compared with other sectors. During the period betweer. 1980 and 1989, the 
Average Annual Growth Rate of GDP was 3.5:. GNP per capita in 1989 was $180 
and Average Annual Inflation Rate between 1980 and 1ga9 was 10.6:. 

The economy is heavily dependent on foreign aid. It has a low and declining 
rate of National Savings (5.0% of GOP in fiscal 1990) and high Foreign Savings 
(6.8% of GDP in th~ same year). Workers' Remittances account for over half of 
the National Savings, which in turn finance less than half of the total 
investment in the economy. Export earnings cover only about 40% of Import and 
Public Revenues finance only about half of Public Expenditures. 

Despite these constraints and the repeated disruptions caused by recurring 
natural disasters, Bangladesh made si~nificant progress in the 1980s. 
Sustained stabilization policies supported by the IMF and the World Bank 
helped reduce External and Fiscal Deficits from a level of 10-12S of GOP in 
the early 1980s to 6-7i of GDP by the late 1980s, while Annual Domestic 
Inflation was brought down from 16 to 9i. 

Policies designed to promote Exports and improve Exchange Rate Management 
helped to increase non-traditional Exports from $306 million in fiscal 1986 to 
$853 million in fiscal 1990, while Workers' Remittances ~ncreased to $76 
million 1n fiscal 1990, equivalent to about 20% of Imports. 

2.4.2 INDUSTRIAL POLICY 

In 1971, the new Government embarked upon a Socialist Mode of Development 
thereby nationalizing industries and financial institutions. This was 
considered as a necessary step because the previous owners had left the 
Country along with many of their skilled workers and experienced Managers, as 
a result of the political changes. The nationalization policy brought about a 
corresponding fall in managerial and productive efficiency of the industrial 
sector. 

In 1975, a programme of cautious disinvestment of Public-Sector enterprises 
was launched, while at the same time GOB so~ght to encourage a more 
substantial role for the Private Sector in the economy. In 1976, the upper 
limit on private invest.~ent, which had been previously set at $800,000, was 
raised to $2,700,000. In 1978, all the upper limits on Private Investment were 
withdrawn. Further incentives were provided through the introduction of a 
capital market, concessionary import duties and protective tariffs, as well as 
develonment financing. In just about a decade, the original Policy was 
reversed giving the private enterprise a leading role in the whole econany. 

A new Industrial Policy formulated in 1982 was revised in 1986 in an attempt 
to further push the liberalization, calling for a more vigorous expansion of 
the private sector, as well as for an increased efficiency in public sector 
enterprises through greater managerial autonomy in their operations. This 
policy direction and Government Cammittment towards sustained economic growth 
as the main means of addressing Bangladesh's development problems has been 
confirmed by the acceptance of the IMF Structural Adjustment Facility in 
1986-87, subseQuently extended until 1991-92 under IMF's En~anced Structural 
Adjustment Facility. 
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The present Government wants to ca~r/ on liberali~ation po1icy and give 
emphasis to a free market econcmy: fcreign investments and privatizatior.s by 
means of joint-ventures or buy-back agreements are granted special incentives. 

2.4.3 INDUSTRIAL PERFORMANCE 

In spite of the efforts made by GOB, Industrial Performance has been 
consistently poor in the Country, hampered by numerous constraints. These 
include the following: 

a) Demand Constraints: the lack of effective demand for industrial products 
is one of the major constraints in increasing production levels and 
achieving higher capacity utilization of the industrial units. Slow growth 
in agriculture, slow economic activities and the resulting lower income of 
the people reduced the local demand for industrial products. 

b) Cost-Price Squeeze: in many industries, the cost ~f production has been 
rising due to the increasing cost of capital goods, rising cost in wages 
and salaries and utility price~, etc. The rising cost of production under 
a situation of depressed se11ing prices has resulted in a cost-price 
squeeze and hence in under-utilization of the production capacity. 

c) Poor Maintenance: due to acute financial constraints, lack of adequate 
number of skilled and trained manpower and use of obsolete technology, the 
~lant and machineries are being inadequately maintained resulting in low 
production rates and low capacity utilization of the ind~strial units. 

d) Input Constraints: shortage of materials, machinery and spare parts from 
domestic so~rces, difficulties in inland transportation and shipping, 
shortage of local raw-materials supply due to natural calamities 
interrupted the efficient and proper operation of the industrial units. 
This was especially felt in the jute and sugar operations. 

e) Energy Shortages are very frequent all over the Country (except at the 
EPZ). 

f) Labour Productivity: it remains low in most of the industries. 
Overstaffing, dearth of requisite skill and training, labour indiscipline 
due to unstable industrial relations, etc., are the major reasons for low 
productivity of industrial labour. 

9) Management problems: very little has been done in terms of the development 
of human resources. Therefore, managerial skills are absolutely 
insufficient at all levels of the industrial structures. 

h) Inadequate Research and Development Activities: they are negligible in 
both the Public and Private sectors, Industrial enterprises and 
organizations. There is 1itt1e access to new process/products and 
market/trade information. 

Therefore the investment environment of the project idea can hardly be defined 
conducive, so many are the external constraints affecting the performance of 
already established industries. Further in the report, ether aspects will be 
examined. 
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MARKET ANALYSIS 

3.1 OBJECTIVES, ORGANIZATION AND SCOPE OF THE RESEARCH 

I The main objectives of this chapter are the fellowing: 
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- Qefine the product on which the project must be focused. 
- Evaluate the real size of the potertial market. 
- Identify a suitable marketing strategy. 

The results of the analyses discussed in the preceeding chapters, suggest to 
structure the market analysis into three parts: 

A) Analysis of the internatio~al market er.vironment and development trends. 

B) Market measurement and forecasting: estimate of current demand; conditions 
affecting tyre demand; import and substitute market; est~mation of the 
future demand; export potential; customer profiles and buying behaviour; 
channels of distribution. 

C) Market strategies: sales projections; market segmentation and positioning; 
marketing tactics on product, price, channels, promotion decisions; 
analysis of risks and opportunities. 

Following these organization 1ir.es, it will be possible to identify key 
information concerning the market approacn. In a broader perspective, the 
scope is to gather all useful e1ements relating to the project and group them 
in a synthetic comprehensive form so that the promoter and his potenti~l 
partners can exactly evaluate investment opportunities and risks. 

3.2 NOTES ON THE GLOBAL CHANGES IN THE INTERNATIONAL TYRE MARKET 

Like the world automotive industry which it supplies, the world tyre industry 
is truly international and dominated by a small number of giant industrial 
companies of North America, Western Europe and Japan. 

Details on world tyre manµfacturing factory distribution are given in Tables 
3.2.1 and 3.2.z. Over 50' of the factories are owned by the seven world major 
Firms (Bridgestone/Firestone, Continental, Dunlop BTR, Dunlop Sumitanc, 
Goodyear, Michelin, Pirelli). In the r~aining share, there is a relatively 
large part (over 30') of independent producers, although among them the great 
majority are still strongly dependent upon the technology of one of the 
"majors", who, in several cases, own minor Equity participations. Even in the 
case of companies fully owned by the public sector, the control of technology 
remains in the hands of the seven multinational firms. 
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Table 3.2.1: Tyre Manufacturing Factcries in the Wurld by Ownership 
(numcer of units and oercentage) 

I 
I I MULTINATIONAL Ne. ... STATE OWNED Ne . % 4 

Michelin 54 14 China 18 5 

Continental 30 8 Cuba 4 1 

Goodyear 42 11 Cambodia 1 0 

Pirelli 23 6 Russia 17 4 

Dunlop Sumitomo 9 2 Sub-total (S.O.) 40 10 

Dunlop BTR rn 3 INDEPENDENT 1? .. .. 1 32 

Bridgestone/Fires. 35 9 OTHERS (East. Eur.) 26 7 

Sub-total (Mult.) 203 51 GRAND TOTAL 396 100 

Source: World Tyre ~eport 1992 

Table 3.2.2 gives the territorial distribution of tyre factories in the world 
(with particular attention to Asia) and their production levels. 

Table 3.2.2: Number of Tyre Factories and Tyres 
Produced per year (1990) 

Distribution Number of Number of 
Factories Tyres 

World 396 1,062,000,000 
Asia 117 217 ,000,000 
Indian Sub-continent 31 28,500,0C':' 

Source: Rubber Journal Statistics 1991 

Table 3.2.3 gives production levels by geographical area in the last two 
yea.·s. Data show a substantial stagnation in world tyre production. 
Furthermore, it is to be noted a significant recession for western Europe and 
North America, whe~e most market leaders are located: such trend is bound to 
influence overall world production in the next few years. 

- 9 -



·1 

I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AGORA~ 2000 

Table 3.2.3: Tyre Produced in the World by Geographical Area 
Monthly Averages 1990/91 and 1991/92 

Distribution 1990/91 1991/92 

North America 25,326,000 24,481,000 
Western Europe 22,884,000 20,644,000 
Asia/Australia 18,016,000 21,916,000 
Eastern Europe 12,108,000 13,598,000 
South America 6,517 ,000 5,525,000 
Africa/Middle East 3,735,000 3,392,000 

TOTAL 88,586,000 89,556,000 

Source: Rubber Journal Statistics 1992 

In order to analyse the competitors situation in Asia, it's deemed important 
to give some specific data about the number ot tyre manufacturing plants in 
the continent and their production capacity, as shown in Table 3.2.4. 

In the Indian Sub-Continent, there is a considerable proliferation of 
relatively small factories. About 7% of the total number of factories produce 
3% of the total number of tyres. Average production capacity in the Indian 
Sub-Continent is about 900,000 tyres per year compared with 2,000,000 tyres in 
Asia and 2,400,000 in the world. 

Here below, there is a cc:npletr: list of tyre factories in Asia, where it is 
shown the origin of the transfe1 of the technical know-how, the Asian Country 
of destination and the name of the tyre Company. 

ORIGIN OF KNOW-HOW 

AVON (U.K.) 

BRIDGESTONE (Japan) 

BRIDGESTONE/FIRESTONE 

BTR DUNLOP 

CONTINENTAL/GENERAL 

DESTINATION 

India 
Pakistan 
Malaysia 

Taiwan 

Philippines 
China 

China 

India 

India 

Pakistan 

NAME OF PLANT 

Vik rant 
Delta Tyres 
Silverstone 

Kenda 

Philtread 
Ta-chung-ua - Guangzhou 8 

Chonqging 
Guangzhou 12 
L iaoning Tyre 
Dunlop India 

Apollo (partnership and technical 
contacts with Toyo-Japan and Goodyear) 
General 
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INOVE RUBBER (Japan) 

MICHELIN 

PIRELLI 

SAVA (Jugoslavia) 

SUMITOMO 

BARUM (CK) 

TOYO 

UNIROYAL/GOODRICH 
(Michelin USA) 

UNITED 

YOKOHAMA 

Mr..laysia 
Thai land 
Sri Lanka 
Indonesia 

Thailand 

India 
Indonesia 
China 

Pakistan 

Malaysia 
Taiwan 
Japan 
India 

India 

Taiwan 

Indonesia 
Korea 
India 
Philippines 

China 

Korea 
Taiwan 
Indonesia 
India 

Fung Keong 
Inove 
Ari 

A.GORA' 2000 

PT Gadja Tuneggal 

Michelin Siam 

Kesoram 
project for a joint-venture 
Hualin 
Qinqado 2 

Atlas Tyre 

DHIB and Sime Tyre Int. 
Vuanlin-Hwa Fong and Tay Feng Tyre 
Ohtsu 
Dunlop India 

Tyre Corp. 

Cheng Shin Q. I. 

PT Inrub 
Kumbo 
MRF 
Sime Darby 

Tianjin 

Han kook 
Nankang 
PT Gadjah Tuneggal 
CEAT 

The world tyre industry is still in a stage of international consolidation and 
vast Corporation restructuring. The productive scenario is characterized by a 
relevant trend to reduce the number of factories and to concentrate production 
and ownership •. 

The fundamental reason for the present concentration lie or. the ever 
increasing cost of research both in the technological and the chemical fields. 
Only big producers, that is to say International market leaders, have enough 
resources to sustain such a level of investment. Small independent producers 
are not able to compete at this level and technological updating of their 
factories is rapidly decreasing. 

From the technological point of view, it is important to underline that world 
production is more and more developing from the traditional ,ross-ol~ tyres 
towards radial tyres, even in the Indian Sub-Continent. Over 30~ of the Indian 
factories are alreajy producing radial tyres and 50~ more will do the same in 
the next 3-4 years. Radial tyre technology consists of reinforced materials 
(cords) positioned as meridians from bead to bead. On the contrary cross ply 
tyres have reinforced materials (cords) going from bead to bead according to a 
determined bias resulting in cords cros~ing each other. Radial tyre's 
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comparative advantage lies in minimizing heat generation during tyre running, 
thereby considerably extending tyre life: in fact radial tyre duration is 
about 90: higher than that of cross-ply. 

It is important to note that the proliferation trend in the Indian 
Sub-Continent (sharp increase of the number of relatively small size tyre 
factories) is quite different from that which is characterizing the 
international productive scenario inclined towards concentration. This 
phenomenon is due to the increasing competitive challenge on a market area 
where tyres as a product are still in an expansion phase of life cycle. As 
shown in the above list of Asian producers, for strategical reasons, the major 
world Companies have set up a considerable number of factories also in 
geographical segments even with limited developing potential. 

Table 3.2.4: Asian Tyre Manufacturing Plants 
Number of Factories and Monthly Production 

1990 1991 
COUNTRY 

Factories Production Factories Production 
(U/m) (U/m) 

China 21 203,500 18 221,000 

Cambodia 1 3,500 1 3,500 

India 21 1,523,300 25 2,228,100 

Indonesia 4 370,500 4 385,000 

Japan 28 10,050,000 28 10,500,000 

Malaysia 5 445,500 5 338,000 

Nepal 1 7,350 1 7,350 

Pakistan 3 132,300 6 112,000 

Philippines 4 191,000 4 230,000 

South Korea 6 2,415,000 1 3,000,000 

Sri Lanka 2 37,000 2 31,000 

Taiwan 10 2,500,000 10 2,735,000 

Thailand 6 460,000 6 500,000 

TOTAL 112 18,338,950 117 20,290,950 

Source: AGORA' 2000 Elaboration of World Tyre Report 1992 
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3.3 MARKET DEFINITION 

Tyre market in Bangladesh consists of several segments. There are two broad 
categories. The first category is catering the need for bicycles and cycle 
rickshaw and its demand is primarily met through local supply or locally 
manufactured tyres and tubes. The second category is for mechanized vehicles, 
the demand of which is entirely fulfilled by import. 

Production technology for bicycles and cycle rickshaw tyres is totally 
different frOll that for giant tyres and needs a separate production unit. 
Moreover distribution networks are different and autonomous fran each other. 

The previous market study (March 1988) focused on all types of tyres for 
mechanized vehicles. There is a need now to deepen and update the analysis and 
to concentrate the feasibility study only on the segment of the market with 
the major potentiality. In fact, it is important to accurately limit the field 
of research. 

On the basis of the above 111entioned reasons, excluding the production of tyres 
for cycles, a choice had to be made among three hypotheses: 

- production of tyres for passenger cars; 
- production of giant tyres; 
- production of giant and passenger tyres. 

Under the technical profile it is important to note that the technology for 
tf'le manufacture of passenger tyres is quite different from that of giant 
tyres, sine it requires additional special machines and further technology 
acquisitions. In general, the unification of the two segments of tyre 
production has very limited benefits in terms of economies of scale. 

The investement cost of a passenger tyre ,1ant is considerably higher than 
that of giant tyres. For this reason, and considering the relative uncertainty 
in securing adequate financial resources to the project, it appears reasonable 
to reduce the entity of the cost to be sustained by the investors and to 
concentrate the project just on the cheapest segment. 

From the marketing point of view, in the Bus and Truck tyre sub-sector, there 
are stronger comparative advantages vis-a-vis the Passer.ger tyre sub-sector. 
The main reason is the relative bigger size of the market. The analysis will 
show (see Table 3.4.2) that buses and trucks represent almost 35' of 
mechanized vehicles in Bangladesh, while cars represent.only less than 15X. 
Moreover, trucks and buses show a positive evolution trend. Also demographic 
trends in Bangladesh, together with persisting low income per capita 
conditions, will lead towards a wider utilization of public services for 
passengers transport (instead of private cars). Finally, strategic choices of 
GOB on road network developnent go in the direction of a considerable increase 
of goods transport by trucks. 

Considering all these reasons, and after having thoroughly discussed them with 
the main actors of the project (promoter, UNIOO Dhaka Office and BMOC), it is 
deemed appropriate, at least on an initial phase, to limit the proposed 
production only to the sub-sector of tyres for Trucks and Buses. 
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Ar.ether important limitaticn imposed to the study is to concentrate the survey 
only on the production of tyres, disregarding the production of inner tubes 
that could be technologica1ly and financially too heavy during the start up 
phase. Raw materials precessing technology on producing inner tubes is 
completely different from tyre production technology and it requires a 
specific production unit. Furthermore, thcugh not invnediately, international 
market trends go towards the development of the production of tubeless tyres. 
Finally the results of the field survey show that the local market is not yet 
ready for tubeless tyres. In fact road condition and above all type of rims 
presently fitted on c011111ercial vehicles are not able to guarantee the perfect 
tyre-rim contact necessary to prevent air leakage. It is reasonable to 
envisage that manufacturers of vehicles will introduce tubeless tyres rims in 
Bangladesh as local road condition will make it po~sible. At that time the 
proposed tyre factory could gradually switch to the production of tubeless 
tyres with little or no problem. 

3.4 ANALYSIS OF MARKET CHARACTERISTICS 

3.4.1 ESTIMATE OF MARKET VOLUME & MARKET POTENTIAL 

a. Estimate of Current Demand 

i. Number and Types of Mechanized Vehicles on Road 

In order to understand the evolutionary trends in the u3e of Buses and Trucks 
and consequently their tyres requirements, it ~~ necessary to analyse 
quantities and qualities of all mechanized vehicles on the road in 
Bangladesh. 

The first step of the analysis will be an evaluation of the total number of 
mechanized vehicles on the road. Table 3.4.1 presents the quantitative growth 
of vehicles in the last decade. It is important to note the considerable 
development rate. 
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Table 3.4.1: Total Number of Mechanized Vehicles 
on the Road and % Annual Increase 

I Year Vehicles % a.i. 

1982/83 126,017 n.a. 

1933/84 134,670 6.87 

1984/85 144, 182 7.06 

1985/86 154,549 7. 19 

198'li87 165,520 7 .10 

1987/88 177,189 7.05 

1988/89 202,794 14.45 

1989/90 217,277 7 .14 

Source: AGORA' 2000 Elaboration of BBS Data 

After having considered vehicle quantities, we shall analyse the composition 
by type out of the total vehicle pool. Table 3.4.2 shows estimated 
distribution by type of mechanized vehicles during the last decade. 

Table 3.4.2: Esti.ated distrH)Ution of IMK:hanized v9hicles on the road by type (S) 

Year Bua Truck Jeep car Tui Rickshaw M.cycle Tractor Trailer Other 

1912/83 11.85 18.14 3.75 111.511 .90 9.72 311.28 1.15 .57 1.03 

1983/14 11.114 17.48 3.119 111.27 .87 . 10 37.34 1.10 .55 .89 

1915 11.42 1S.82 3.112 15.15 .84 10.28 38.37 1.17 .53 .Ill 

1988 11.11 111.111 3.54 15.113 .80 10.55 39.37 1.28 .51 .52 

1187 10.97 15.54 3.47 15.33 .77 10.13 40.44 1.23 .49 .87 

1188 10.75 14.9& 3.42 15.13 . 77 11.15 .. 1.211 1.20 .47 .13 

~189 10.112 1 ... 84 3.41 15.10 .80 11.38 41.53 1. 21 .47 .82 

1910 10.39 1'.01 3.35 14.89 .80 11.H 42.33 1.19 .45 .78 

Source: AGORA' 2000 elaticw"ation of BIS Data 
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Mctorcycles occupy the major share (42.33%) followed by cars (14.89:} and 
trucks (14.08:). Evolutionary lines seem quite regular. The structure slowly 
evolves towards a progressive expansion of two wheel vehicles (motorcycles 
and rickshaw), following the general trend in Asian developing Countries. 

Acccrd~ng to the objective of our study, it is important now to highlight the 
sub-sector related to buses and trucks. Abso1ute number of buses and trucks on 
the road has increased considerably during last years in Bangladesh even 
though their percentage share, as regards to total mechanized vehicle pool is 
costantly but slowly declining. Table 3.4.3 shows the quantitative growth and 
annual growth rates of buses ar.~ trucks on the road in the last decade. 

Table 3.4.3: Total Number of Buses and Trucks on the Road and 
% ;_nnua l increase 

Vear ~uses % a.i. Trucks s a.i. 

1982/83 14,941 n.a. 22,865 n.a. 

1983/84 15,689 5.01 23,551 3.00 

1984/85 16,473 5.00 24,258 3.00 

1985/86 17 ,297 5.00 24,986 3.00 

1986/87 18,162 5.00 25,736 3.00 

1987/88 19,048 4.88 ~6,517 3.03 

1988/89 21,540 13.08 29,707 12.03 

1989/90 22,591 4.88 30,609 3.04 

Source: AGORA' 2000 Elaboration of BBS Data 

The vehicle pool related to buses and trucks is composed of vehicles directly 
imported or locally assembled using imported components. ~" local legislation 
exist concerning speed limit amd maximum permitted load. For both buses an~ 
trucks, the type of service and ownership can largely vary. There are several 
public or private companies owning big fleets but also a number of people own 
only one or two vehicles. 

Finally, it must be noted that there are significant differences on quantitive 
figures concerning buses and trucks between the data from the previous market 
study and those collected by the field mission, even if the source was exactly 
the same (Statistical Yearbook of Bangladesh). For instance, the 1985 data 
concerning the number of buses and trucks on the road is significantly 
different - i.e. 8,350 buses instead of 16,473; 15,537 trucks instead of 
24,258. However the latest data collected by the mission will be used. 
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ii. Import of Tyres 

Bangladesh is totally depedent on import to meet its demand for bus 4~d truck 
tyres. 

Major exporters are India, Japan and China as shown in Table 3.4.4., while a 
total of 16 different tyre manufacturers still export tyres to Bangladesh. 

Because of the characteristcs of the vehicle pool in Bangladesh, only a few 
types of tyres for buses and trucks are imported. All of them are of the cross 
ply kind and are imported as c'Jlllplete set (1 tyre + 1 tube + 1 flap). 

The lllOSt conmon sizes, in order of importance, are the following: 

Size 
------------------
9.00.R20 
8.25.R20 
7.50.R16 
7.00.R16 

10.00.R20 
7.5C.R20 
6.50.R16 
6.00.R16 

------------------
about 20% 
about 20% 
about 20% 
about 20% 

The last four items represent roughly 15-20% of the import. 

All sizes are available in different tread design: rib type, lug type and 
multipurpose type. Illegal imports are very limited and we can estimate that 
they are less than 1% of the total conmercial flow. 

iii. Substitutes 

The only substitute product is t~.~ retreaded tyre. No official statistical 
sources are available on the issue. However, according to the interviews made, 
it can be estimated that a 11tarket share of about 10-15% of the total demand is 
covered more than 20 retreading firms, which directly retread the tyres broght 
4n by the customer. They do not use the worlwide adopted system of buying used 
carcasses on the market, inspecting them systematically and retreading them on 
an industrial basis. 

During the field mission, it was noticed that truck/bus owners have the habit 
of lengthening as much as possible tyre life, keeping them 1n operati~n with 
any reasonable, and sometimes not reasonable, means, often jeopardizing 
safety. It is amazing that only few tyres are retreaded and therefore it is 
evident that users are not confident on the effectiveness of retreaded tyres. 
On the contrary, it is well knowi1 that a tyre retreaded according to an 
updated tecnhology can guarantee the same performance of a new tyre in terms 
of safety and durability. 
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T~ie 3.4.4: Import Est1aatian of Tyres f:Y. Buses .ncS Trucks by Country of Orig;n 
During 1986 to 1990 (value in S thOUsand and s Share] 

• 
COUllTRY 1986 s 1987 s i988 'S 1989 " 1990 s 

India 2,453 55.6'S 2,268 28.31' 5,370 40.5S 0 OS 8,797 11.HI 

Japan "' 10.1s 1,1'6 14.n 1,8'3 13.9S 1,736 n.a 99' 8.n 

China 0 OS 3,823 45.2S 4,544 34.3S 1,386 37.n 874 7.IS 

lndar.sia 34 .as 35 .4S 14 .11S 115 3.1S 274 2.4S 

Sri Lanka 0 OS 0 OS 199 1.5S 0 OS 0 OS 

Singapore 547 12.4S 101 1.n 189 1.3S 92 2.51' 105 .n 

ICorea R.P. 128 2.n 188 2.1S 408 3.1S 207 5.h 19 .SS 

Thailand 747 1a.n 558 7.0S 114 5.0S 99 2.n 11 .SS 

Malaysia 58 1.3S 35 .4S 39 .n 0 OS 0 OS 

Ge,,_,y F.R. 1 .02S 34 .4S 0 OS 0 OS 0 OS 

Finland 0 OS 5 .1S 0 OS 22 .as 0 OS 

Ult 0 OS 0 OS I .oss 19 .5S 22 .2S 

Belgium-Lux. 0 OS 21 .3S 0 OS 0 OS 0 OS 

Greece 0 OS 10 .12S 0 OS 0 OS 0 OS 

USA-Puert. 0 OS 3 .04S 0 OS 0 OS 0 OS 

oen.ark 0 OS 0 OS 0 OS 1 .03S 0 OS 

TOTAL 4,414 100S 8,007 1001' 13,254 1001' 3,177 tOOSI 11,111 ·1oos 

Source: ITC/CCI Geneva baud on CCMTRADE Data ~ 

I iv. Conditions Affecting the Danand for Tyres 

I 
I 
I 
I 

In order to correctly estimate the total demand of buse and truck tyres and 
its development trends, it is necessary to analyse some elements that can 
significantly influence such demand. 
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Road Netw"lrk. 

Whi1e trar.sport acts as a catalyst in the socio-economic development of a 
Country, socio-economic development in return generates demand fer transport. 
Therefore, an adequate and efficient transport system is a basic requirement 
for both initiating and susta1ning econanic developnent. Transport 
facilitates the dcmestic market expansion by transporting surplus goods and 
services from production to consumption centres. Similarly, imports and 
exports are facilitated by efficient transportation. 

The transport system of Bangladesh consists of railway, road, inland water as 
well as two sea ports, international shipping and civil aviation, catering for 
both domestic and international traffic. While railways and inland water 
transport continue to bear the main burden of long haul traffic, road 
transpo."t has been assuming an increasingly important role in the movement of 
short haul traffic, particularly the manufactured goods and perishables. This 
trend will be further intensified with the expansion of the road network, both 
arterial and local, as shown in the following table 3.4.5. 

Table 3.4.5: Mov.-.nt of Goods by MINns of Transport'ltian (thOuUnd -tr;c tans) 

Road Transport water 

Year Ranway transport a;r Grand Total 

Organ;sed Unorgan i sed Total 

198~/82 3.280 25.259 43.281 63.440 29.277 2 100.945 

1982/83 2.998 25.8111 48.297 74.158 30.2H 2 107.'44 

1953/84 2.9811 28.721 411.848 73.589 31.049 2 101.808 

198'/85 3.057 27.514 47.5114 75.078 32.378 2 110. 513 

1985/H 2.341 28.314 41.261 74.580 33.898 2 110.821 

1981/87 1.984 29.022 41. 713 75.735 35.127 2 112.848 

1987/88 2.518 29.844 '5.•'15 75.259 311.958 2 114. 737 

1918/89 2.493 33.497 45.812 79.359 39.442 2 120.125 

1989/90 (p) 2.410 34.414 ca.us 80.910 41.833 2 125.155 

Not•; (P) = provisional 
Source: laritladesti Railways, IIWTA I US 

While infrastructural facilities in Road Sector are provided by the 
Government, operation ;n this sub-sector is dOl'linated by the Private Sector. 

In view of the growing importance of the road transport system, considerable 
amount of resources have been increasingly allocated during the Third and 
Fourth Five-Vear Plan, as shown in Table 3.4.6. 

The above data show that around 2/3 of allocations to 
are earmarked to promote Road Transport. Most of the 
construction and maintenance of paved roads and bridges. 
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P3rticular importance was giver. to the Jamuna Multipurpose Bridge Project. To 
support the eccnomic integration of the potentia11y produ:tive but relatively 
isolated Ncrth-West region cf ~he Country with the central markets and energy 
sources located in the Eastern part, and to generate economic activity by 
substantially reducing transport costs across the Jamuna, the Government has 
decided to build a multipurpose bridge over the river and has attached a very 
high priority to this project. The end of construction is scheduled for 
1995/96. The Jamuna Bridge will foster transp,.>rt by road and starting from 
1996, transportation of freight and passengers along this route is expected to 
grow by around 50%. 

Table 3.4.6: Public Sector Allocation under Fourth 
Five-Year Plan (million taka) 

Sub-sector Allocation 

Road & Highway Dept. (RHO) 1,730 
Jamuna Multipur. Auth. Bridge (JMBA) 2,257 
Bangladesh Rd. Transport Corp (BRTC) 10 
Planning Commission 9 

Sub Total 4,006 

Railways 997 
Water Transport 878 
Air Transport 359 

Grand Total 6,240 

Source: BAnglades~ Fourth Five-Year Plan 

The attached map shows the present road network. Main routes for all types of 
vehicles are the following: 

Dhaka ~ Chittagong - Cox's Bazar 
Dhaka - Sylhet 
Dhaka - Rangpur 
Dhaka - Rajsani 
Dhaka - Jessore 

The length of each section is about 250-300 Km. 

Table 3.4.7 shows the development of the type of road network over the last 
few years. 

It must be noted that "High Grade" refers to roads having cement, concrete or 
bituminous concrete surface or bituminous surface. "Low Grade" refers to roads 
generally made of stone, brick, gravel or dirt with proper alignment and 
drainage structure. The data refer only to roads constructed and maintained 
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by the Roads and High~ay 
mun~cipa~ities, district 
included in T3b1a 3.4.~. 

Oei:artrr.ent. Roads constructed :me mai:.tained b! 
ccuncils and other local bcd~es have net been 

Table 3.4.7: Road net~crk by grade (Km) I 
Vear High Grade Lew Grade Total 

1983 5' 131 2,866 7,997 
1984 5,359 4,028 3,387 
1985 6,215 4, 159 10,374 
1986 6,503 4,682 11,185 
1987 6,782 5,033 11,815 
1988 7 ,217 5, 104 12,321 
1989 7,559 5,401 12,960 

Source: Roads and Highway Department 

All main roads are made of asphalt. Underneath, there is a layer normally 
filled in with small pieces of broken breaks. Roads are quite narrow but could 
allow two lanes running around big towns. Road maintenance is continuous and 
efficient. Nevertheless pits with visible rocks are prevalent. It has been 
reported that maintenance service is not fast enough to repair the effects of 
floods. Aiso, non asphalted road$ are relatively smooth but small rocks are 
present. 

Tyre Replacement Cycle for Buses and Trucks 

Hav~ng considered the road conditions in Bangladesh, it is possible now to 
estimate the annual requirements of tyres per vehicle. The previous study 
showed that consumption of tyres for buses and trucks ranges from 8 
(conservative figure) to 10 (optimistic figure) tyres per vehicle per year. 
This figure was confirmed during the interviews made by the field mission. 
Average durability of a set of· tyres is around six months for bus and ten 
months for trucks. This figure could greatly vary according to road 
maintenance, weather conditions and quality of the product. 

v. Conclusions 

The total number of buses and trucks in Bangladesh in 1990 was about 53,000. 
If we consider that around 20: is not effectively on the road at any point in 
time due to repair or maintenance needs, we obtain a total number of around 
42,000 vehicles to be in full efficiency. Multiplying this figure by the 
number of tyres consumed per vehicle per year, we obtain an estimated annual 
requirement of (42,000x8) or 336,000 tyres. 

It has been decided to make use of the most conservative estimate of 8 tyres 
per year as the replacement co-efficient. In fact, some relevant factors 
limiting ~nnual requirement have been identified: the general growth trend in 
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world tyre production towards more durable tyres; the technological choices 
related to the type of tyre to be produced (radial instead of cross ply); the 
deve1opment of asphalted road network and improvement in maintenance. 

Finally, considering that an estimated 15: of the tota1 demand ~ill be met by 
substitutes, we obtain a total current demand of 285,000 new tyres per year. 

This conclusion is consistent with the data from two different sources, i.e. 
Bangladesh Statistical Yearbook 1991 and Imports Estimation Tables from I.T.C. 
Geneva, based on COMTRADE Data Base. These sources estimate that Bangladesh's 
current import of new tyres for buses and trucks is 280,000 tyres which was 
obtained by dividing 11,196,000 (total$ value of import in 1990). 

Therefore, the current annual demand for for truck and bus tyres is assumed to 
be about 280,000 to 300,000 pieces. 

b. Demand Forecasting 

The methodology used to estimate future demand of bus and truck tyres 
follows these organizational lines: 

1) Evaluate the future demand for buses and trucks on the basis of 
development trends on transportation of freight and passengers by road. 

2) Estimate the number of buses and trucks in operation, on the basis of 
statistical trends. 

3) Compare the resulting data and adjust figures according to considerations 
already expressed in the previous chapters. 

4) Calculate, according to both the estimated number of buses and trucks and 
annual requirements of tyres, the future demand for tyres in the year 
1997, considered as production starting year for the plant under study. 

Evaluation 

As already envisaged in the previous study, a fundamental element for the 
estimation of demand for mechanized vehicles and consequently for tyres.is the 
analysis of freight and passengers transportation by road. On the basis of .the 
Intermodal Transport Study realized in 1985 by the Planning Commission of the 
GOB, the growth rate of freight and passengers transportation by road has been 
estimated as shown in Table 3.4.8. 
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Table 3.4.8: Projection cf Freight and Passengers 
Transportation 

I Year Growth Ton/Km Growth Passenger 
Rate % (million) Rate s Km 

1986 8.6 2,716 8.2 17 ,352 

1987 2,933 18,755 

1988 '3,168 20,314 

1989 3,422 21,980 

1990 3,695 23,783 

1991 7.9 3,987 7.8 25,638 

1992 4,302 27,637 

1993 4,642 29,793 

1994 5,009 32, 117 

1995 5,405 34,622 

1996 8.80 5,880 8.40 37,530 

1997 6,398 40,683 

1998 6,961 44, 100 

1999 7,573 47,805 

2000 8,240 51,820 

Source: Intermodal Transport Study, Vol. 1 - 1985 
Planning Commission, Govt. of Bangladesh 

According to the data from the above mentioned Intermodat Transport Study, 
already reported in the Market Study of March 1988, the average number of 
trucks per one million ton/km transported is 6,796 and the average number of 
buses per one million passengers/km travelled is 0.572. By applying these 
coefficients we obtain projections of bus and truck requirements for the next 
decade, shown in Table 3.4.9. 
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Table 3.4.9: Projection of Bus and Truck Requirements for 1986-2000 

Year Tons/l<m Truck Cceff. No. of Trucks Pass./Km Bus Coeff. No. of Buses 
(Miln.) (Mi ln./Km) Required (Miln.) (Mi ln./Km) Required 

1986 2,716 6,796 18,457 17 ,352 • 572 9,925 

1987 2,:)33 .. 19,932 18, 775 - 10,739 

1988 3, 168 - 21,529 20,314 .. 11,619 

1989 3,422 .. 23,255 21,980 - 12,572 

1990 3,695 .. 25,111 23,i83 ": 13,603 

1991 3,987 .. 27,095 25,638 - 14,665 

1992 4,302 .. 29,236 27,637 .. 15,808 

1993 4,642 .. 31,547 29,793 .. 17 ,041 

1994 5,009 .. 34,041 32' 117 
.. 18,371 

1995 5,405 .. 36,732 34,622 .. 19,803 

1996 5,880 .. 39,960 37,530 .. 21.467 

1997 6,398 .. 43,480 40,683 .. 23,270 

1998 6,961 .. 47,306 44,100 .. 25,225 

1999 7,573 .. 51,466 47,805 .. 27,344 

2000 8,240 " 55,999 51,820 " 29,461 

Source: Intermodal Transport Study, Vol. 1 1985 - Planning Commission, GOB 

2 Estimation 

The data on Table 3.4.3 show the quantitative growth of the number of 
vehicles. In the last 7 years, the average growth rate has been 6.07i for 
buses and 4.29' for trucks. On the basis of the above mentioned data and 
considering public policies geared towards the road network development and 
the increasing demand for freight and transport, it has been estimated an 
increase in the number of buses and trucks in the next decade as shown in 
Table 3.4.10 below. 
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Table 3.4.10: PrGjection cf the Humber of Buses and Trucks 

Vear Buses Trucks 

1989/90 22,591 30,609 

1990/91 23,262 31,920 

1991/92 25,417 33,292 

1992/93 26,960 34,720 

1993/94 28,596 l6,209 

1994/95 30,332 37,763 

1995/96 32, 173 39,383 

1996/97 34, 126 41,072 

1997/9'... 36' 197 42,834 

1998/99 38,394 44,6i2 

1999/2000 40,725 46,588 

Source: AGORA' 2000 Elaboration of BBS Data 

3 Comparison 

When the proposed factory starts production in 1997, the estimated total 
number of buses and trucks in operation will be about 70,000 vehicles. 

This figure seems to be quite realistic as opposite forces will influence 
directly the sectoral evolution. On the one hand, persisting low levels of per 
capita income (worsening with demographic increase) represent a heavy 
constraint to the future development of the Country and also to the growth of 
transport. On the other hand, the priority .given by GOB to Road Network 
Development is a tangible indication that the number of vehicles in operation 
is bound to increase. 

4 Calculation 

Mutiplying 70,000 (estimated total number of buses and trucks in operation in 
1997) by 8 (estimated tyre requirement per vehicles per year) we obtain 
560,000 which will be the estimated demand of tyres for trucks and buses in 
Bangladesh in 1997. 
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c. Export Potentiality 

The market study of March 1988 had identified, as potential export areas, the 
neighbouring Countries of the Indian Sub-Continent and the Countries of 
Eastern Eurooe. Moreover, in the framework of a joint-venture agreement, there 
was a possibility to export on a buy-back basis a certain part of production 
towards the EEC, particularly in the partner's Country. This last export 
opportunity cO\lld enjoy duty free preferential treatment if directed to a 
country of the Generalized System of Preference as Bangladesh belongs to group 
of the Least Developed Countries. 

Followfog locally gathered infonaation, indications for export towards 
neighbouring Countries, i.e. Bhutan, Burma, Maldives, Nepal and Sri Lanka have 
been considered. Table 3.4.11 shovs data on tyre imports into these Countries 
as extracted frOlll the Import Estimation Tables of the COMTRADE Data Base (frOlll 
1986 to 1990). Import screening tables frOll the same source were not up to 
date. 

Table 3.4.11: Tyre IlllJ)Orts for Selected Countries 
(value in thousands of $) 

Country 1986 1987 1988 1989 1990 

Bhutan 28 23 50 n.a. 16 
Burma 1,500 2,072 3,309 3, 137 5,889 
Maldives 22 58 53 24 38 
Nepal 1,199 2,997 2,561 2,292 2,806 
Sri Lanka 2,849 2,759 3,066 2,472 4,341 

Source: Import Estimation Tables based on COMTRADE Data 
Base 

The data show a negligeable amount of import in Bhutan and Maldives. 

Main exporters· into Burma; according to 1990 estimated data, are China 
(58.2%), Japan (20.8%), Singapore (13%), and Korea (4.2~). Market is grow1r.g 
at a considerable rate in the country and its actual volume is quite 
interesting. Political and econanical relations between Bunna and Bangladesh, 
historically rich with some difficulties, are now improving after the signing 
of a bilateral agreement on refugees. 

Market volume in Nepal seeftls to stabilize at a stand still, sometimes sh<>Ning 
a downward trend. According to the 1990 estimated data, the main imports are 
from China (36.7%), India (35.6%), Japan (13.Si), Korea (6.5%) and Singapore 
(5. 7'). 

The market of Sri Lanka is fairly thick. Import volume remains high although 
some productive plants have recently been installed in the island. In 
particular, a factory located in Kalani start~d production 6 years ago. 
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According to t!le 1990 estimated data, the main imports are from Japan (49%), 
Indonesia (13.51), !ndia (12i), Singapore (9~). Thailand (5.8%) and Korea 
(3:). 

The assumption to export to the Eastern European Countries appears to have 
faded away alcng with the recent economic and political . changes in that 
region. 

The last possibility, that is to export part of the production to Western 
European Countries in the framework of a joint-venture agreement (buy-back), 
appears strictly tied to the potential partner's requirements and strategies 
and, therefore, hardly predictable. Nevertheless according to the present 
sectoral situation in Europe, char~cterized by overproduction problems, it 
seems to be almost impossible to materialize. 

In conclusion, export potentialities, fra11 what can be assi.med on the basis of 
a desk research, seem to be limited. The markets of Bunna and Nepal are major 
potential outlets where perhaps it might be appropriate to deepen the analysis 
through field surveys. 

On the basis of the above considerations, it is then advisable to postpone the 
opening of new markets sanetime after the factory start-up. 

3.4.2 CUSTOMER PROFILES 

The final consumers of the manufactured products from the proposed plant are 
owners of buses and trucks. 

At present, the existing transport companies are mainly concentrated in Dhaka 
and Chittagong, even though there are several transport organizations 
throughout the Country. Companies are both public and private. Their size is 
very differentiated. In the private sector, there are several owners with one 
or tvo vehicles and some bigger firms with more than 100 vehicles. In the 
public sector, there is one big organization, the Bangladesh Road Transport 
Corporation (BRTC), that owns a large fleet of transport vehicles covering 
more than 500 vehicles for passengers and goods. 

Buses and minibuses are used for in city and intercity services. As far as the· · 
former is concerned, the main problems that have been registered are overload, 
frequent sudden stops and accelerations, curbing friction problems and flat 
spottings. The problems associated with the latter consist of the fact that 
maximum speed (70 Km/h) is not maintained and off the road service is 
frequent. In both cases, preventive maintenance is alaiost ignored, except in 
some fleets. Nevertheless, it seems that drivers take care of mechanical 
servicing more than body maintenance. The expected mileage for a new tyre is 
35,000 Km. For each bus 10 new tyres are normally bought every year. 

Trucks and l·ight trucks are used for any kind of service on any kind of roads. 
Owners and drivers seem to be more maintenance oriented than their homologues 
in the bus busir~ss. A preventive maintenance programme does not exist 
normally, but any stoppage of the vehicle is used to carry out maintenance 
works. According to different services, expected mileage varies between 35,000 
and 45,000 Km and the number of naw tyres bought per vehicle and per year 
varies between 6 and t2. 
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Because of the substantial hanogeneity of their charateristics, customers' 
behaviours are not diversified. Purchasing motivations stem from common 
cultura1 and technical attitudes and, therefore, they are mostly similar. 
Normaily the clients do not perceive the peculiarity of the riifferent types of 
tread design. Customers have no brand preferences and advertising campaigns 
apparently have never shown good results. Clients are price/performance 
oriented. New tyres are always fitted on front axle, often jeopardising tyre 
life because of wrong tread design selection (for example using ·1ug type· on 
front axle for highway service). 

Examination of tyre status when fitted on vehicles and failure modes when 
removed ar~ good indicators of the minimal tyre consciousness of drivers and 
vehicle owners. In particular: 

- Tyre pressure is seldOll checked (especially for buses) resulting in tyre 
underinflation and thus great heat generation, particularly dangerous in 
cross ply tyres. 

- Users seem to unaware of the fact that accidental damage can be dangerous 
for the future tyre life. 

- Dual fitting, when required, is done without any criteria aimed at granting 
optimum tyre life. 

In conclusion, the most important factors influencing customer's purchasing 
decisions are perceived by the Bangladesh consumers as follows: 

- Price. The great majority of buyers are particularly price sensitive. All 
the operators, along with the chain of distribution channels, consider 
price and quality as the most important factors for their choice. This 
emerged from the opinion survey realized in the previous Market Study of 
March 1988 and has been confirmed by the interviews made during the field 
mission (April-May 1992). However, owners don't usually purchase tyres in 
large quantity to ,1btain discounts on price, because they do not want to 
keep to<> much stock. In fact, stock availability induces considerable 
increase in tyre replacement, because of increasing pressure from drivers. 

- Qua11ty: · Together with price, quality is another factor that is highly 
valued by the buyers. The importance of the quality factor can be shown by 
the case of China's Double Coin Factory. This firm, adopting a strategy of 
low prices, had progressively conquered relevant market shares during the 
1980's. However, because of the deterioration of the technological 
standards of its production due to its obsolete plant, Double Coin has been 
constantly loosing its position in the Bangladesh Market. 

- Brand/Advertising. Although overseas manufacturing firms have tried to 
launch promotional and advertising campaigns supporting their respective 
brands, the response of Bangladeshi customers is very weak. Brand 
popularity is strictly tied to the quality perception from the customer's 
side and constantly verified with actual performance. 

- Conditions of Payment. Conditions of payment r&present a non-decisive 
factor in the purchasing decision except sometimes for retailers. 
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3.4.3 ANALYSIS CF THE COMPETITORS 

Bangladesh tyre market is characterized by a high degree of ccmpetitiveness. 
At present, more than 16 brands a~e on the market. In particular, Indian 
manufacturers have progressively won a prominent position among other 
competitors. Indian good performances derive from specific reasons such as the 
low cost of transport by land (around 2~ of tyre price) and special incentives 
for export, which makes prices of tyres higher in India than in Bangladesh. 

The list of the main brands competing on the Bangladesh market, listed by 
country of origin and distribution channel, is given in Table 3.4.12. 

Table 3.4.12: Tyre Brands on the Market by CQuntry of Origin 
and Distribution Channel 

Tyre Brand Country of Distribution Channel 
Origin 

Dunlop India Rahi~ Af roze - Dhaka 
Goodyear India Narasan Ltd. - Dhaka 
Bridgestone Japan Eastern Motors - Dhaka 
M.R.F. India India Bangladesh Traders - Dhaka 
Toyo Japan Nagoya Auto - Dhaka 
Vik rant India A.H. Enterprise - Chittagong 
Apollo India E. Ifad Enterprise - Dhaka 
Modi India Aziz Enterprise - Chittagong 
Ceat India Mabadan Traders - Dhaka 
Modi stone India Bangla Motors - Chittagong 
J.K. India G.R. Trading - Chittagong 
Kumbo Korea Nabarun - Chittagong 
Han kook Korea Nabarun - Chittagong 
Roads tone Korea Nabarun - Chittagong 
Vakohama Japan Nabarun - Chittagong 
Double Coin China Nabarun - Chittagong 

Source: Interviews with Local Businessmen 

Bangladesh market can be divided into two big parts: the first one is 
concentrated in the hands of Dunlop India; the remaining 50' is very 
fragmented into several little shares (from 1' to St); among them the most 
relevant ones are owned by Indian producers. 

Under the technological profile, competition has not yet evolved towards 
radial tyres productions. Cross ply tyres are the only tyres imported in 
Bangladesh. However, as already noted in the previous chapters, international 
trend towards radial type is eventually bound to prevail. 

The strategy of market leaders is based on price and quality factors, 
overlooking advertising and promotional programmes. Newly coming competitors 
base their strategy mostly on price, but they can resist only if they hav~ 
sufficient ~uality standards. 
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3.4.4 PRICING STRUCTURE 

As already highlighted in the previous study, sectoral pricing structure can 
be sUlllllarized as follows: 

Importer's Price = CIF price + 
Duty or. Tariff Value (3bout 75%) + 
Port Charges + 
Local transports + 
Margin 

Wholesaler's Price = Importer's Price + 
Transportaticn + 
Inventory Holding Cost + 
Margin 

Retailer's Price = Wholesaler's Price+ 
Transportation + 
Inventory Holding Cost + 
Margin 

According to the interviews inade with prominent businessmen, current 
indicative $ prices of the two main types of tyres per set (1 tyre, 1 tube and 
1 flap) are as follows: 

Type Type 
Price 9.00.20 8.25.20 

----------- -------- ------
CIF 45 - 48 40 - 43 
Importer's 85 - 90 75 - 80 
Wholesaler':. 98 - 104 87 - 92 
Retailer's 113 - 120 100 - 107 

It is important to note that the above mentioned prices are purely indicative 
as they can vary with time, availability, brand preference, design and country 
of origin. 

3.5 BASIC STRATEGIES ANO PRGSPECTS 

Tyres are products of a very high technology and need to be produced under the 
guidance and control of experts. A joint venture agreement with an 
internationally reputed partner, to be selected among world 111arket leaders, 
is therefore a fundamental prerequisite for the successful implementation of 
the project. The problem is not only the transfer of know-how but also the 
continuos support needed in both technical management and organisational 
aspects. 

The promoter's proposal was to se~ up a joint-venture based on the following 
hypothetical Equity distribution: 

- 70' foreign partner; 
- 15' private partner in Bangladesh (to be identified); 
- 1si the promoter himself. 
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I:i order to realize the abo'ie hypothesis, 
considerations will have to be madE. Thesa are: 
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the following strategical 

- Techno1cgical advantage shou1d te pursued through the choice cf radia1 
instead cf cross ply pr~ducts. 

- Quality control should play a major role in the company's operation. 

- Prices higher than current ones migh~ be envisaged as the market is likely 
to accept an increase of around 10-15:, if it is justified by a quality 
advantage. 

A narrow, but well articulated ~reduct range should be adopted (8 sizes - 3 
types of treads) to simplify production procedures. 

- Existing distribution channels should be used. 

- Advertisement and promotional activities should be limited and essentially 
aimed at explaining quality advantages. 

Should all of the above considerations materialize, it can thus be concluded 
that a local producer could reach a market share of 50%, that is between 
250,000 and 300,000 tyres per year, in about 2 to 3 years. 
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CHAPTER 4 

RAW MATERIALS AND SUPPLIES 

4.1 INTRODUCTION ON THE MANUFACTURING PROCESS 

The main conclusions of the market analysis are the following: 

- At least initially, local tyre production should be limited to bus, truck 
and light truck sizes because this is the market segment where saies 
forecasts are more promising. Production of 400,000 tyres per year is the 
proposed factory capacity. 

In this segment, 80% of the demand is represented by the following 4 sizes: 

9.00 - 20 8.25 - 20 7.50 - 16 7.00 - 16 

Adding 4 additional sizes like: 

10.00 - 20 7.50 - 20 6.50 - 16 6.00 - 16 

an additional 15% or even more of the tyre demand can be satisfied. It is 
thus recamnended to consider on1y the above mentioned tyre sizes. All of 
them can be projuced with the same basic manufacturing processes. 

- Considering the type of vehicles to be fitted with the above tyres and the 
different services covered by these vehicles, it is also recommended to 
make available 3 different tread designs for each tyre size, namely: 

a. Multipurpose design (50%) 

b. Lug type design for rough road service (35%) 

c. Rib type design for highway service (15%) 

- In order to successfully penetrate the highly competitive Bangladesh 
market, where at present 16 tyre br~nds from 4 different Countries are 
sold, . it is essential that the loca·1iy produced tyres are designed and 
manufactured according to a high quality specification. Therefore it is 
reconmended to consider only steelcord radial tyres. 

For a better understanding of all the technical considerations, which will be 
illustrated in the next chapters, it is advisable to briefly describe the 
typical manufacturing process necessary to produce steelcord radial tyres. 

Raw Materials and Storage 

The manufacturing of a tyre starts with the reception and the preparation of 
the raw materials - including crude and synthetic rubber, textile fabric, 
steel cord, steel bead wire, oils, carbon blac~ and other chemicals - which 
have to be compounded with rubber. The major ingredient, rubber, can come from 
synthetic rubber factories and natural rutber plantations. 
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The strength of a tyre and its ability to minimize the heat generated by 
flexing of the cord body while running, depends, to a great extent, on the 
type an~ quality of the fabric used. 

The tyre body consists of a layer cf steel cord fabric and it is belted ~ith 
strong plies of steel cord. The tread of the tyre is applied over the body ply 
and belts. 

Strong an~ durable high-tensile wire is used for the beads which serves as an 
anchor to hold the tyre on the rim. 

In order to make the rubber compound tough and resilient, the basic 
requirements include sulphur for vulcanization, carbon black, oil, pigments 
and other materials. 

Canpgunding and Milling 

The blending and mixing of rubber with chemicals is the first step in the tyre 
manufacturing process. Different compounds are required for making tyres. 
These vary according to the purpose for which they are intended to be used. 
Therefore, different compounds are used for different types and parts of 
tyres, including treads, sidewalls, steel cord and beads to optimize 
performance. 

Bales of natural rubber obtained from storage are split into small pieces. 
Then various grades of synthetic rubber, blended to meet specific compound 
requirements, carbon black and pigments are transported via a conveyor into 
the Bambury machine. This machine operates like a giant dough mixer, forcing 
the material meshed together through a pair of irregular rotors with a tearing 
and mixing motion for the required length of time. 

After mixing, this "master batch" drops from the Bambury into the dump 
extruder with roller die, forming a uniform size and width of a flat sheet to 
facilitate cooling, handling and processing. 

Sulphur and accelerators are added to the stock in a final mixing process. 
After the final pass through the Bambury mixer, the "final batch" dr.ops onto a 
mill where it is rolled into a thick continuous sheet, cooled and conveyed to 
a "wigwag" loader which places it on a skid ready for further processing. 

Throughout the compounding, ·mixing and milling operations, samples are taken 
to the Mill Room Control Laboratory where several tests are made to ensure the 
presence of proper amounts of ingredients and that the proper processing 
temperatures have been kept. 

Calendering of Fabric and Innerliner 

The steel cord passes from the temperature/humidity controlled creel room onto 
a calendering machine where rubber stock from an extruder is fed automatically 
into the calender rolls, and compressed on both sides and between the cords as 
it passes bet-..een the r::> 11 s. The ca 1 endered stee 1 cord goes over the coo 1 i ng 
drums and rolled into cloth liners to prevent sticking. 
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For ca1endering operations, weight per square meter and widths are controlled 
and recorded at a control panel connected with the calender. Many qua1ity 
checks, including use of an automatic gauging system and statistical quality 
control charts aid the calender operators. Accurate gauging insures that there 
is a proper proportion between rubber and fabric. 

Innerliner material consisting of three or four rubber laminations and various 
gum strips are calendered on a 3-roll calender in one or two-pass operation. 
The calendered material then passes over the cooling drums to a wind-up 
station and rolled into cloth liners. 

Stock Cutting and Fabric Preparatio~ 

After calendering, the fabric is transported to the stock cutting operation 
where the fabric is cut diagonally across the cords for stabilizer belt plies 
and perpendicularly for body plies. Once they are cut according to specified 
widths and bias angles, these pieces are spliced into continuous precision 
strips, ready for tyre assembly. 

A special gum injection is also placed in the center of each body ply strip 
and the edges of both stabilizer plies and body ply are covered with 
appropriate gum strips. 

Bead Building 

Quality workmanship and top grade materials are important in the bead building 
process. 

Copper plated, high tensile steel wire, which has been subjected to numerous 
tests, including strength, twisting and flexing is brought in on a large reel. 
A strand of wire is brought from the reel and guided through a die in the 
head of a small extrusion machine. Here, a special rubber insulation stock is 
_squeezed around a strand of wire. 

The rubber-covered wire is then run into a bead winding machine, where it is 
. automatically wound into a bead having the proper number of turns and the 

required profile. 

The beads are then wrapped spirally with fabric tape. 

Extrusion of Treads. Sidewalls and other Component Parts 

The various extrudates consist of one or two different compounds having 
specific characteristics for any given application. The mixed compound is fed 
to a pin-type cold feed extruder by feed conveyors having controls for proper 
feed rates. The material is extruded through dies in a continuous strip which 
is then processed on a controlled cooling system where additional material 
such as cushion-gum and/or rubber cement can be added. 
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The continuous strip is conveyed to a cutter where it is cut into a specified 
length after which the ind~vidual ccmpcnent parts are placed on appropriate 
sto~age skids/racks for storage and transport to the pre-assembly operation or 
tyre bui~ding. 

Material Pre-Assembly 

Certain component parts required for tyre construction, for example stabilizer 
ply belts, are pre-assembled before the material is brought to the tyre 
assembly machine in order to maximize the productivity of the tyre assembly 
machine. 

Tyre Assembly 

All the component parts of the tyre are brought together in a tyre assembly 
op~ration and combined on semi-automatic precision tyre machines. 

In the construction of a radial type of tyre, the assembler first places the 
beads on special holding rings at the sides of the assembly drum. This drum 
was made to meet the size specifications of the tyre to be built. 

The first operation is to place an innerliner material of special compounded 
rubber on the assembly drum. The steelcord is placed over the innerliner so 
that its cords are parallel to the drum shaft. Then, other component parts are 
placed on the assembly drum. 

The assembly machine automatically sets the beads in place, turns the plies 
around the beads and stitches t·1em securely together, followed by shaping up 
of the tyre carcass and the application of the pre-assembled stabilizer ply 
belts followed by the application of the pre-cut tread. 

After the operation is completed, the assembly drum is made to collapse by the 
operator so that the green tyre can be removed. The green tyre is checked by 
an inspector and the inside of the tyre is coated with special material for 
vulcanization. Thereafter, the green tyre is placed into a storage thereby 
awaiting curing. 

Curing (Vulcanizing) 

When the green tyre is placed in a moid of the curing press, it is tacky and 
pliable. As the mold closes, internal pressure forces a curing bladder into 
the tyre, shaping it into the mold cavity. Steam causes the mold to heat and 
soften the rubber forcing it into the non-skid pattern of the tyre mold. Hot 
water is circulated inside the bladder to maintain the molding pressure and 
deliver ad1itional heat to the tyre. 

The tyr~ is cured for a prescribed length of time, depending upon its size. In 
the tightly sealed mold, heat causes a chemical change called "vulcanization", 
which fuses the many parts of the tyre into an integral unit. 
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A: the end of the curing cycle, the mold opens up and the bladder collapses 
and retracts from the tyre b~ means of a hydraulic piston. The tyre is ejected 
ou~ en a convayor behind the press line and carried away to the final 
inspt::ction site. 

The com~~ete cycle, from shaping up to the ejection of the cured tyre is 
performed automatically. 

Final Inspection 

The tyres arrive from the curing room on a conveyor and are transported to the 
visual inside/outside inspection by an inspector for possible surface defects. 

Tyres are then X-ray inspected and then checked for uniformity and balance. 

When the tyre meets the quality standards, it is released tc the warehouse for 
shipment. 

Quality Control and Testing 

Even after the tyre has met all the production specifications and inspections 
throughout the manufacturing process, it is necessary to further check the 
products to assure customers maximum service, performance and safety. 

The quality insurance section of a manufacturing plant establishes performance 
standards for each type of tyre. 

This operating group maintains testing facilities to double check the quality 
to be certain that these rigid standards are met and that the tyre will be 
satisfactory for customers. 

The aforementioned process is quite complicated and delicate. Lots pf 
background, expertise and confidential technology is present at any stage of 
the process. 

Several attempts shew that it is very difficult, if not impossible, to start 
producing tyres only on the basis of the acquisition of the relevant know-how 
from another tyre Company. On the contrary,· it is essential to involve the 
tyre Company who can supply the know--how in a kind of joint-venture so that 
this Company can become a "partner" since the beginning of the project 
implementation. 

The involvement of a reputated tyre Company in the project could give an 
important financial input and will ensure, from the technical standpoint, the 
support of its expertise not only during the factory start up but continuously 
for an adequate period of time, in general ten years. 
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4.2 RAW MATERIALS 

It is necessary to point out that, due to the nature of tyre production 
technology, raw ~aterial specification strictly depends upon the selected 
source of technology, i.e. from the project partner. 

To produce steel cord radial truck tyres according to an updated technology, 
the necessary raw materials are roughly those shown in Table 4.2.1. 

Ingredients vary according to the specific technology in terms of type and 
quantity. The more important ones are Sulphur, Zinc Oxide, Mineral Oils, 
Accelerators, Antioxidant, etc. 

Table 4.2.1: Composition and Percentage 
in Weight 

Composition s 

Natural Rubber 23 
Synthetic Rubber 22 
Carbon Black 27 
Ingredients 18 
Steel Cord 8 
Wire Cord 2 

TOTAL 100 

Locally gathered information (BFIOC - Rubber Plantation Project Duncan 
Brothers Bangladesh Ltd.) confirmed that natural rubber could be locally 
available but not before some years from now, provided that physical and 
chemical properties are suitable for the selected technology. A sample of 
rubber, supplied by BFIOC has been analysed accordin9 to ASTM methods and 
found to contain ingredients in the proportion noted in Table 4.2.2. 

Table 4.2.2: Composition of the Natural Rubber 
Sample Provided by BFIOC 

Ingredients s 

Moisture Content 0.42 
Ash Content 0.60 
Acetone Extract 2.82 
Protein Content (N. x 6.23) 3.00 
Rubber Hydrocarbon 93.20 
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According to literature, Ribbed Smoke Sheet (RSS) rubber contains ingredients 
in the proportion shown in Table 4.2.3. 

Table 4.2.3: Composition of Ribbed Smoke Sheet 

Ingredients Range s Average s 

Moisture Content 0.30 to 1.08 0.61 
Ash Content 0.20 to 0.85 0.38 
Acetone Extract 1.52 to 3.50 2.89 
Protein Content (n. x 6.23) 2.18 to 3.50 2.82 
Rubber Hydrocarbon 93.30 

Physical Tests 

The sample of rubber, supplied by the BFIOC, has been compounded using the 
ingredient mix shown below and vulcanized at 160°C (the only fixed temperature 
at which the available vulcanizing press could operate). 

- Rubber 
- Zinc oxide 
- Stearic acid 
- MBTS (Mercap to benthiazole disulphide) 
- Sulphur 

100 
5 phr 
1 phr 
0.75 phr 
2.50 phr 

The optimum tensile strength of BFIOC rubber has been found to be 2,000 pounds 
per square inch and the time of its optimum cure 4 minutes. 

Good quality imported RSSI has been compounded using also the above igredient 
mix under similar conditions and cured at the same temperature of 1so·c. The 
optimum tens i le strength of this r.ubbe r ( RSS I) has a 1 so been found to be 2 , 000 
pounds per square inch and the time of its optimum cure 5 minutes. 

Visual Examination 

Dry·mold marks are visible on the surface of the given rubber sheets. These 
marks have not, however, penetrated the sheets. The rubber 1s dry, strong, 
sound, evenly smoked and free from blemishes, rust, blisters and any foreign 
substances. It is also free from pinhead bubbles. 

The physical and chemical properties of the rubber, supplied by BFIDC, 
therefore, closely resemble those of the medium curing Ribbed Smoked Sheet No. 
1 (RSSI). 

Also carbon black is produced in Bangladesh from rice husk, but quality and 
available quantity should be further investigated. For the time being, we must 
assume that carbon black should be imported, taking also into account that, to 

- 38 -



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

avo1d pollution, carbon black must be supplied in appropriate ccntainers 
tailor made for rubber industry. Part of the required mineral oils are locally 
available, even if some of it is still to be imported. 

It is clear that most necessary raw mater·ia1s should be imported, although no 
problems are expected neither in terms of local regulations nor in terms of 
material availability from reliable sources. Hovever, use of foreign currency 
will be necessary, with most of the raw 111aterials. 

4.3 SUPPLIES 

To run a tyre factory, the 111ain supplies needed are electricity, vater, 
compressed air, gas and lubricants. 

It is mandatory to ensure that electricity and vater are continuously 
available (24 hrs/day) in order to avoid interruptions in the manufacturing 
process resulting in unaivodable scraps. 

From locally available information, it appears that optilllUll condition can be 
certainly satisfied only at EPZ. This is the reason why the relevant prices, 
indicated in Table 4.4.2, are referred to EPZ. 

4.4 COSTS OF RAW MATERIALS AND SUPPLIES 

For the expected range and quantity of tyres to be produced, the costs of raw 
materials are shown in Table 4.4.1. 

Table 4.4.1: Cost of Raw Materials 

Type of Raw Materials Total Quantity Unit Price Cost/year 
Ton/year $/ton $ 

Natural rubber 1,897.5 1,000 1,897,500 
Synthetic rubber 1,815.0 750 _1,361,250 
Carbon black 2,227.5 780 1,737,450 
Ingredients 1,485.0 1,000 1,485,000 
Steel cord 660.0 2,200 1,452,000 
Wire cord 165.0 1,000 165,000 

TOTAL 8,098,200 

The total quantity and cost of the major supplies are indicated in Table 4.4.2 
below. 
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Table 4.4.2: Cost of Supplies 

Type of Supplies Unit Consumpticr./year 

Electricity Kwh 1,950,000 
Water m3 13,750 
Gas al 3,250,000 

(1} Rounded to include contingencies 
(2) + 1.26 $/Kwh on contracted load/month 
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CHAPTER 5 

LOCATION, SITE AND ENVIRONMENT 

5.1 LOCATION REQUIREMENTS 

Due to the nature of the manufacturing process and in particular to the linear 
flow of materials of semi-tllanufactured goods, a tyre factory does not need 
special requirements. However, in order to facilitate internal transportation 
of raw materials and caaponents, it is advisable to design the factory layout 
basically on the ground floor. No special foundations are required. 

In the framework of an expanding market for the product (tyres), it is 
reconnended to have enough land availability for possible factory expansion. 

Access to raw material supplies and tyre transportation to the final 
destination could only affect the area required for raw material and tyre 
warehouse. From this point of view any location can be selected. 

If the 11anufacturing process is handled according to the satisfaction of an 
updated technology, the risk of pollution is minimal. Nevertheless, waste and 
scrap disposal must be looked after according to local legislation. On the 
other hand, it must be noted that waste and scrap could be largely used in 
industries like shoe-making, rubber goods, etc. 

5.2 COST ESTIMATES 

Industrial land is rented out in lots of 2.000 mZ or its multiple at a price 
of$ 1.5 per m2 per year. A typical industrial building costs$ 2 per m2 per 
month if rented or $ 120 per m2 if built anew. 

Considering the above data, the tyre factory could be located anywhere in 
Bangladesh provided that enough land is available. However, it has been 
already stated that it is mandatory that the factory be located where 
electricity and water supplies can be ensured 24 hrs/day. According to 
locally ~athered information, this can only be guaranteed in the Chittagong 
EPZ. . 

Bangladesh Government can offer in EPZ several benefits to foreign investors 
and, looking at the necessity of having as a "partner" a reputed foreign 
Company, this will certainly consider more favourably the EPZ location in 
canparison to any other one. 

As EPZ is designed to accept only industries, no negative environmental impact 
is expected. On the contrary, EPZ location will guarantee all the required 
infrastructures. 

The mission was made aware of the fact that EPZ Management tends to give 
preference to those factories which are Export-oriented and able to guarantee 
the absence of ecological disturbances. However, the mission also learned that 
special Government authorization could remove the obstacle created by the 
cir~umstance that, at least initially, the tyre production will mainly address 
the home market. Should such authorization fail to materialize, the ~hole 
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issue cf project lccaticn wou1d have to be studied again, as the more suitable 
and pr~bably the only possible lccation for the factory seems to be in the 
Ch~ttagong EPZ. 
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CHAPTER 6 

ENGINEERING AND TECHNOLOGY 

6.1 PLANT CAPACITY 

On the basis of the Market Analysis, it is reconnended to have a factory size 
designed to produce 400,000 truck/light truck tyres per year with enough land 
available for possible expansion. 

Considering the range of sizes and types of tyres to be produced, the a1110unt 
of COftlpounds treated is equivalent to 30 tons per day, which is the capacity 
of a ·one Bambury llOdule· factory. 

6.2 TECHNOLOGY CHOICE 

As it is known worldwide, the worst tyre life enemy is the heat generated 
during tyre running. 

Tremendous success has been achieved in minimizing heat generation when the 
traditional ·cross ply· has been replaced by the ·radial· construction and a 
further step has been achieved, in the heavy duty service tyre field, using 
steelcord instead of fabric body plies. 

Accordingly, tyre design and construction became 1110re and more sophisticated 
re~ulting in important differentiation between the various tyre Canpanies io 
terms of compounding specifications and machine design. Most of the above 
peculiarities have been patented by inventor Companies. 

In order tc successfully penetrate the highly competitive Bangladesh, market 
it is essential that the tyres produced locally are designed and manufactured 
using high technology. Therefore, it is reconnended to consider only steelcord 
radial construction. 

6.3 TECHNOLOGY ACQUISITION AND TRANSFER 

Negotiations with potential partners and final agreement with the selectee 
should take place immediately after project approval; In fact, as mentioned 
before, each tyre Company uses its pecul~ar technology. Different technical 
details could affect all the next steps of the study, including raw material 
specifications, equipment and machinery selection, especially in the building 
department, detailed factory lay-out, organization standards, etc. 

Also, the cost of technology acquisition, which could be roughly estimated at 
about$ 500,000 to 1,500,000 ($ 500,000 if only basic technology is required, 
$ 1,500,000 if detailed machinery specifications are included), will strongly 
depend on the partner's involvment, and sc is the personnel training cost and 
start up timing and cost. 
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6.4 PLANT LAYOUT AND ENGINEERING 

Details of the plant lay-cut, as mentioned before, should be designed only 
after a ·partner· has been selected so that a specific manufacturing process 
can be ac:cmcdated. 

In any case, considering the indicative list of machinery shewn in the next 
chapter: it is rec011111ended to have a ·one floor· building of about 25,000 112 

(probably 100x250 11.). The various production departlllents should be located 
according to the folloving indicative lay-out: 

Rav matiarials Building Tyre 
warehouse (4,000 112) Warehouse 
(3 ,000 112) 

CollJponents 
preparation 
(5,500 m2) Q.A. 

Collpound i r.9 Curing Finishing & 
(2,500 112) (4,000 mZ) (1,500 1112) Indoor 

Testing 

The floor space roughly indicated for the individual departments is large 
enough to locate also molds and drums deposit, maintenance and mold cleaning 
area and general services like boiler and air compressors. 

Land to be made available should be about double (48,000 m2) not only for 
possible future expansion of the factory but also to erect other small 
buildings (1,500 m2) for offices, conference ro0111, canteen, changing r00111 and 
toilets, technical laboratories, etc. 

Civil engineering design, including auxiliary structures like p1p1ng, 
electrical cables, etc., especially for the factory building, can be prepared 
only in cooperation with the ·partner· for the above explained reasons. 

In add1tion, EPZ Management indicates rules and regulations to be considered, 
no one of these being in contrast with the factory operational requirements. 

Cost estimate for factory construction is shown in Table 6.4.1 below; 

Table 6.4.1: Estimated Cost of Factory Construction($) 

Factory building 3,000,000 
Office building 180,000 
Sit! preparation 120,000 

TOTAL 3,300,000 
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6.5 SELECTION OF MACHINERY AND ~IPMENT 

As already mentioned in 4.1, factory si:e has been proposed to produce 40C,OOO 
tyres/year. The sizes and Quantity of the different tyres would be as follows: 

Si:e ~- Quantity (tyres/year) .. 
--------- ---------------------
10.00 R20 5 20,000 
9.00 R20 20 80,000 
8.25 R20 20 80,000 
7.50 R20 5 20,000 
7.50 R16 20 80,000 
7.00 R15 20 80,000 
6.50 R16 5 20,000 
6.00 R16 5 20,000 
----- ------
T 0 TA l 100 400,000 

In order to satisfy the local market requirements, 3 different tread design 
for each tyre size should be considered and will affect the nunber of molds to 
be available. They can be grouped as multipurpose, lug type and rib type. The 
percentage share each tread design will have is shown below: 

Tread Design % 

------------
Multipurpose 50 
Lug Type 35 
Rib Type 15 

------------
T 0 T A l 100 

According to local standards, 250 working days per year are to be considered. 

Table 6.5.1 shows the main machinery and equipment required to realiz~ the 
above mentioned production. 

It must be pointed out that the necessary machinery for tyre manufacturing is 
never available "on the shelf". About 20~ of the work required for each major 
item is "tail~r made". In particular,· building machines are always designed 
for a specific technology. 

As a resut estimated cost can vary about 10X, except for building machines 
where variation can be higher because they are very often totally "tailor 
made". It could be possible that their cost be included by the "partner" in 
the basic know-how. 

Besides major machinery, other equipment, like boiler/steam-producer, air 
compressors, creel room, fork lifts, trailer and racks for components storage, 
conveyors, basic machine-tools for maintenance works, mold cleaning equipment, 
etc., should be considered. The cost of such equipment is generally considered 
with the cost of the connecting fixtures plus contingencies, as 30-35' of the 
total amount of the machinery. 

Total investment for machinery and equipment can thus be estimated at $ 
100,000,000. 
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6.5 MAINTENANCE ANO REPLACEMENT REQUIREMENTS 

Due to the peculiar features of the required machinery and equipment, it ~s 
recommended that majcr maintenance works be carried out by the supplier. A~so, 
spare parts are generally a~ailable with the supplier and it is net necsssary 
to keep them in plant inventory. 

Consequently, general preventive n.aintenance works need to be handled by 
factory Plant Engineering Department following the supplier's Maintenance 
Catalogue, which is always supplied with the specific machine. 

Table 6.5.1: Cost of Machinery and Equipment ($) 

Item Quantity Unit Cost Total Cost 

Carbon black handl1ng 1 350,000 350,000 
Bambury 1 3,500,000 3,500,000 
Batch off unit 1 330,000 330,000 
4 roll calender 1 8,000,000 8,000,000 
Cold feed extruder 2 850,000 1,700,000 
3 roll calender 1 4,000,000 4,000,000 
Cold feed extruder 2 850,000 1,700,000 
0 degree cutter 2 420,000 840,000 
H. angle cutter 3 400,000 1,200,000 
Cameron slitter 1 200,000 200,000 
Wire winder 3 400,000 1,200,000 
Spiral wrapping 3 100,000 300,000 
Extruder (treads) 1 2,000,000 2,000,000 
Extruder (mish) 1 1,700,000 1,700,000 
St.ply ass.mch. 6 200,000 1,200,000 
Ass.mch. 26 600,000 15,600,000 
Drums 30 25,000 750,000 
Curing press cavity 44 250,000 11,000,0.00 
Containers 45 35,000 1,575,000 
Molds 50 45,000 2,250,000 
Insp. mch. 3 100,000 300,QO.O 
X-ray unit 2 750,000 1,500,000 
R.O. mch. 1 220,000 220,000 
Balancer 1 100,000 100~000 
4 pos. test. mch. 1 1,000,000 1,000,000 
Plunger 1 100,000 100,000 

TOTAL 62,615,000 

Investment for spare parts is minimal unless we want to consider as "spare 
parts" the replacement of mold and drum due to technological reasons (e.g. new 
mold required for tread design change). 

The above cost can be estimated as foliows: 
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_\(;() R_-\. ·) 000 

- General maintenance: $ 5,000,000/year (including possible sutcontract 
works) 

- Spare parts: $ 1,150,000/year Cir.eluding molds, etc.). 

6.7 COST ESTIMATE 

The total investment cost related to engineering, technology and plant 
installation can be SUlllllarized as shown in Table 6.7.1. 

Tabl~ 6.7.1: Cost Estimates for Plant and Technology 

Cost Category Estimated 
Cost ($) 

Technology transfer 1,500,000 
Factory construction 3,300,000 
Machinery & equipment 100,000,000 

TOTAL 104,800,000 
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CHAPTER 7 

COMPANY ORGANIZATION 

7.1 CATEGORIES AND FUNCTIONS 

Typical tyre Company organization is as follows: 

Chainnan and Board of Directors 
(according to local legislation and partner involvment) 

I Chief Executive Officer I 

I I I I 

Factory Sales Financial Purchasing Personnel 
Manager Manager Manager Manager Manager .. 

Main function of incumbents are: 

Chief Executive Officer 

Job Description: - Direct, as per Board of Directors guidance, all Company 
activities. 

- Liaise with the partner. 

Qualification and 
Work Experience: - University degree in technical or administrative field 

(technical + MBA preferred). 

Sales Manager 

- At least 10 years experience in similar position, not 
necessarely in the same field. 

- Excellent knowledge of local legislation. 

Job Description: - Control all domestic and export sales. 
- Handle distribution channels. 

Qualification and 
Work Experience: - University degree in administration or equivalent. 

- Very good knowledge of vehiclP. and tyre market. 
- At least 5 years experience in similar position. 
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Financial Manager 

Job Description: Cooperate with the Managing Director in establishing 
Company objectives and budget. 

Qualification and 

- Direct financial and administrative activities. According 
to a possible joint-venture contract the partner could 
impose to have this function under his jurisdition as 
"Company Controller". 

Work Experience: - University degree in administration. 
- Very good knowledge of local and international legislation. 
- At least 5 years experience in similar position possibly in 

a multinational company. 

Purchasing Manager 

Job Description: - Handle major purchasing tasks. 
- Direct detail purchasing. 

Qualification and 
Work Experience: - University degree in technical stream or equivalent. 

- Good knowledge of tyre production process. 
- At least 5 years experience in domestic and international 

purchasing. 

Personnel Manager 

Job Description: - Handle personnel po1icy and administration according to 
local and internat' · 1al legislation and C.E.O. guidance. 

Qualification and 
Work Experience: - University degree in administration or equivalent. 

- Excellent knowledge of local and international legislation. 
- At least 5 years experience in similar position possibly in 

a multinational company. 

Personnel involved 

The t>·pe and number of personnel involved in the various offices are shown 
below: 

Chief Executive Officer 
Sales office 
Financial office 
Purchasing office 
Personnel off ice 

T 0 T A L 

1 assistant, 1 secretary 
2 employees, 1 
2 1 
1 employee, 1 
1 1 

7 5 
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7.2 ORGANIZATIONAL STRUCTURE 

Typic31 tyre factory Orgar.izationa1 Structure include the following 
ccmpcnents: 

Factory Manager H Secretary 

I 
I I I I 

Production Technical Plant Quality 
Hsecret. ~ 1secret. ~ Control 

Manager Manager Engineer Manager 

Compounding Laboratory Technical offices Analysts 
Components preparation Analysts Maintenance Field engineer 
Building 
Curing 
Finishing 
Warehouses 
Schedulrng 

Main functions of incumbents are: 

Factory Manager 

Job Description: - Programme and direct all factory activities according to 
the Company's objectives. 

Qua1ification and 

- Co-operate with Personnel Manager in establishing personnel 
policy. 

Work Experience: - University degree in technical streams or equivalent. 
- 10 years experience in a high technology quality oriented 

company. 
- Good knowledge of tyre technology. 

Production Manager 

Job Description: - Schedule detailed production progranwnes, balancing 

Qualification and 

different departments' needs, according to the Factory 
Manager guidance. 

- Direct the work of the Supervisors Department. 

Work Exoerience: - University degree in technical streams or equivalent. 
- Very good knowledge of tyre technology. 
- At least 5 years experience in similar position. 

Technical Manager 

Job Description: - Monitor compliance with specifications in all steps of tyre 
produ::tion. 

- Super~ise laboratory activity. 
- Liaise with the partner's tec'.mical staff. 
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Qualification and 
Work Experience: - University degree in technical streams or eQuivalent. 

- Very good knowledge of tyre technology. 

Plant Engineer 

Jcb Description: - Direct factory maintenance at all levels. 
- Co-operate with suppliers and consultants for c011111itted 

works. 
- Control waste and scrap disposal. 

Qualification and 
~ark Experience: - University degree in technical streams or equivalent. 

At least 5 year experience in similar position in a high 
technology quality oriented company. 

- Good knowledge of local regulations for waste and scrap 
disposal. 

Quality Control Manager 

Job Description: - Establish detailed quality objectives and monitoring 
systems at a~y stage of the tyre production p;ocess. 

Qualification and 

- Stop production if quality level is not adequate and to 
co-operate with the Factory Manager to introduce corrective 
actions. 

- Direct field engineers' activity also in support to the 
Sal es Manager. 

Work Experience: - University degree in technical streams or equivalent. 
At least 5 year experience in similar position or as 
technical manager in a high technology, quality oriented 
company. 

Table 7.2.1 shows the type number of personnel necessary to run the different 
departments. 

7.3 OVERHEAD COSTS 

Additional general services like building cleaning, fire prevention, canteen, 
laundry, etc. have not been included because they can as well be 
subcontracted, especially at EPZ. Relevant cost can be estimated at 1i of 
running cost. 
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Table 7.2.1: Type and Number cf Personnel Requirement for Various 
Cepartments 

Workers Foremen Supervisors Tutal 
Oepar~nt Technicians 

Production: 
Compounding 23 3 1 27 
Components prep. 59 3 1 63 
Building 90 3 1 94 
Curing 15 3 1 19 
Finishing 15 3 18 
Warehouses 4 2 6 
Scheduling 2 2 
Auxiliaries 15 15 

Total Production Dept. 221 19 4 244 
absenteism 5% 11 11 

Technical: 
Laboratory 3 3 1 7 
Analysts 15 1 16 

Total Technical Dept. 3 18 2 23 

Qualit~ Control: 
Analysts 6 1 7 
Field engineer 8 8 
Machines Operators 4 4 

Total Q.C. Dept. 4 14 1 19 

Engineering: 
Technical office 4 1 5 
Maintenance 25 3 1 29 

Total Engineering Dept. 25 7 2 34 

General Services: 
;.iecretaries 3 3 
Security 9 9 
Switchboard operators 2 2 
Drivers 10 10 
Computer service 2 2 

Total General Services Dept. 21 3 2 26 

GRAHD TOTAL 285 61 11 357 
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CHAPTER 8 

HUMAN RESOURCES 

8.~ SOCIO-ECONOMIC AND CULTURAL ENVIRONMENT-AVAILABILITY ANO RECRUITMENT 

Tyre is a -high technology· product requiring, even at the worker's level, 
skilled and well trained personnel. At least at the foreman level and above, a 
minimtm1 knowledge of the English language is required, considering the 
necessity to canmunicate with the ·partner· vho vill send technical 
documentation to be used also at the production level. 

From the information gathered locally, it is possible to make the following 
remarks: 

Workers are largely available but their educational level might not be 
adequate. Recruitment vill not be as easy as expected because, even at this 
level, a mini•um educational background is required. Appropriate interviews of 
the candidates are therefore reca1111ended. 

Foremen/Technicians are required to have a High School degree. The local High 
School system is adequate to the requirements and no additional problems are 
expected in recruiting this category of personnel. 

Managers even though the local University system is adequate, the necessary 
expertise and experience required to fulfill key positions make it mandatory 
to consider expatriate personnel at least for the first 10 years, before the 
plant is handed over to local personnel, formerly hired at employee level. It 
must be pointed out that the knowledge of tyre technology in general can only 
be learned by practicing, because this subject is never covered in any of the 
High Schools or Univ~rsities around the world. 

Knowledge of local regulations is necessary for recruiting and hiring 
procedures. 

8.2 TRAINING PLAN 

For the reasons mentioned above, an important training plan must be considered 
at various levels. Due to the fact that key personnel will probably be hired 
by the "partner", such plan is limited to the medium/low level personnel. 

As explained in Chapter 9, test production cannot be scheduled before 2 years 
from project approval. Therefore no local training can take place before this 
period. At that time, specially trained people will have to be available to 
initiate factory start up and at the same time be trainer/teachers for the 
newly hired personnel. 

It is recommended to send to the "partner" plant about 20 personnel: 4 of them 
to be factory Supervisors and 15/16 High School graduated who, initially 
trained as workers on the different main production machines/operations, will 
probably become production foremen or technicians. For all of them the 
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AGORA~ 2000 

training period shcu1d last 3 months. After the training, a11 of them shou1d 
be back at the tyre factory; by that time, all the necessary machinery and 
equipment for test production should be operational. 

Mean while, enough personnel to run the factory on a ·one shift• basis must be 
already hired and, at least theoretically, trained. In the following six 
1110nths the above staff will be trained to his specific functions by 
foremen/technicians trained abroad. 

In order to ensure an adequate training and considering that the factory will 
start up simultaneously, it is recommended that 8 ·partner· Supervisors should 
assist the programme. These Supervisors should stay at the tyre factory for 
about 3 weeks each, not necessarily simultaneously. 

The cost of the above training can be estimated as follows: 

4 supervisors 
16 foremen 

Cost Category 

Travel expenses and subsistence for 20 people 
8 ·partner· supervisors 

Travel expenses and subsistence 

TOTAL (rounded for contingencies) 

8.3 COST ESTIMATES 

Duration 

------
3 months 
3 months 

21 days 

Unit TOTAL 
Cost COST 

$ $ 
-------

260 3,120 
180 8,640 

220,000 
190 32,000 

35,000 
-----
300,000 

Cost of personnel is based on the following estimated unit cost according to 
locally gathered information (mainly EPZ): 

Type of Personnel 

Worker (skilled) 
Foreman/Technician 
Employee 

Monthly Salary 
$ 

80 
180 
260 

As already explained, Managers at all levels shoul.d be considered ·expatriate• 
and their average salary has been estimated at U.S.$ 15,000 per month. 

Total cost of personnel is, therefore, estimated at U.S.$ 2,300,000 per year. 
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CHAPTER 9 

IMPLEMENTATION PLANNING AND BUDGETING 

9.1 STAGES OF PROJECT IMPLEMENTATION 

Project implementation can be divided into the ten stages over a time span of 
four years or eight sanesters, as shown in Table 9.1.1. 

Table 9.1.1: Schedule of lJlpl-.itation Activities 

S E It E S T E R S Of IMPLEMENTATION 
T Y P E 0 f • C T I V I T I E S 

1st 2nd 3rd 

1) Partner ldentific:ation • 
2) Negotiation with the Selected Partner • 
3) Company Formation • • 
5) Fi~l Technical Design -I) Land Acquisition • I 7) Building Erection 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I) Machinery-Equi.,..nt Orders/Delivery 

9) Personnel Recruitllent-Training 

-11) Test Production -
13) full ~ity Production -

Most of the activities listed above are self-explanatory and relevant cost 
have either been calculated in the previous chapters or will be included in 
the investment appraisal. Just few explanatory notes are necessary for the 
following items: 

Comoanv formation includes procedures to outain Government approvals and the 
approval for the location at the Chittagong EPZ. 
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The tas~ of the imp1ementation team which is jointly staffed by the partners 
is to revise the feasibility study and thereby point out all necessary 
amendments required by specific technclagy, namely in the technical and 
organizational areas. Such exercise will produce detailed financial planning, 
detailed engineering design, and terms of negotiations with suppliers and 
subcontractors. It should include those people selected by the foreign 
"partner· to fulfill the key position in the new tyre Company (Financial 
Manager, Factory Manager, Purchasing Manager, Plant Engineer, iechnical 
Manager, under the Chief Executive Officer supervision) and should be 
supported in its task by the various departments of the ·partner· 
organization. 

Machinery Order/Delivery. Major machinery and equipment require about one year 
for manufacturing and installation. At the beginning of semester 5tn it would 
be necessary to start operating with all the required items far at least a few 
hours every day. This means that relevant orders should be placed at the 
beginning of semester 3rd for all items required in ·one piece" (e.g. bambury, 
calenders) and for only one of the items required in several pieces (e.g. 
cutters). Building, curing presses, drums, molds and similar should be ordered 
in proportional quantity. All the necessary machinery and equipment s~ould be 
available within semester stn. 

Personnel Recruitment and Hiring should be timely carried out in order to 
allow sufficient time to undertake the.training and have the machinery running 
as soon as installed. 

During the Test Production machinery checks and personnel training take place, 
resulting in waste and scrap at all stages of the manufacturing process. 
During this period it should be considered that the standard production cost, 
should be increased of about 30%. 

During the Reduced Capacity Production period, waste and scrap should be at 
the standard running level. The Reduced Capacity is due to the gradual 
machinery delivery and the need to gradually introduce newly-hired personnel 
from training into production. 
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CHAPTER 10 

FINANCIAL ANALYSIS AND INVESTMENT 
APPRAISAL 

10.1 INTRODUCTION 

The financial analysis of the project and the investment appraisa1 have been 
carried out on the basis of the results arrived at in the p;evious sections of 
the study. The relevant data have been analysed by the ~se of the C-oMFAR 
progranme. The outcome of the analysis is annexed in the COMFAR schedule at 
the end of this chapter. The following paragraphs provide COlllllents and 
interpretation of the analysis. 

10.2 BASIC ASSUMPTIONS 

The following basic assumptions have been used throughout the whole analysis: 

- The initial investment is estimated at a little under $ 106 million, 
including the expenses for technology, civil works, equipment, training, 
working capital, etc. 

- The source of fund for such an investment, as proposed by the promoter, 
would be as follows: 

Mil 1 ion $ % 

--------- ------. EQUITY 
Promoter 8.0 7.5 
Others in Bangladesh (to be identified) 8.0 7.5 
Foreign partner (Supplier of technology) 15.5 14.6 

------ ------
TOTAL EQUITY 31.5 29.6 

------ ------. LONG TERM LOAN 74.5 70.4 
--------------------------------------------

TOTAL SQURCE OF FUND 106.0 100.0 

All of the funds would be made available at the beginning of the 
construction period. The detailed payment schedule is shown in the 
corresponding COMFAR Table. 

- The loan 1s assumed to have a twenty year repayment period on the basis of 
constant annuities, with a grace period of 5 years after disbursment and an 
interest rate of 5i. The source of which is still to be identified, 
reflecting the need for the direct involvement of an International 
Development funding agency. 

- The additional investment for working capital requirements during 
production is assumed to be financed through operations, as the size of 
such an investment is relatively limited. 
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- Production Costs are ca1culated en the basis cf a st3ndard production 
capacity of 400,000 tyres per year, adjusted for capacity utilization in 
the different years of the analysis. 

- The size of the Net Werking Capital has betn calculated on the basis cf the 
pre~ailing conditions on the internal and internaticnal relevant markets. 

10.3 SCENARIO No. 1: BASE HYPOTHESIS 

ASSUMPTIONS 

The following assumptions have been made: 

- Production and sales are estimated at 200,000 tyres for the first year (50% 
capacity utilization); 250,000 tyres for the second year (62.5% capacity 
utilization) and 300,000 tyres for the years starting from the th·ird year 
and ending at the fifteenth year (75% capacity utilization). All sales are 
for the domestic market. The assllllption is based on the outcome of the 
market study (Chapter 3), which envisages a maximum market share of 50~ 
i.e. about 280,000 tyres on the domestic market and considers a penetration 
on the export market, at least in the first years of operation, quite 
unlikely. 

The unit price is estimated at 3,000 Taka, or a little over $ 80 per tyre. 
This corresponds to the average current importer's price of the proposed 
products, which should enter the market as import-substitutes. Prices are 
considered stable throughout the period. 

RESULTS AND INTERPRETATION 

The results of the analysis are by all means gloomy, as all economic and 
financial indicators fall short of the thresholds needed to positively 
evaluate an investment of this size. 

At the assumed capacity utilization, Production Cost, though decreasing (from 
$ 81.2 down to$ 73.7 per unit), is rather high with respect to the assumed 
sel~ing price of about $ 80 per unit. Moreover, a very high percentage (about 
87i) of the cost is of foreign origin duP- to the need to import almost all the 
raw materials and the most valuable and costly expertise. Therefore, the 
import substitution objective of the project appears to be quite difficult to 
attain under these cisrcumstances. 

Consequently, Cashflow during production, although positive starting from the 
first year of operations, at a little over $ 9 million per year is 
insufficient to counterbalance the relatively high investment cost. Payback 
period is very long: 16 years (3 for construction and 13 for production). The 
financial ratios are not appealing: Return On Paid Equity is negative 
(-5.51%), Return On Net Worth is nonexistent and Internal Rate of Return 
(3.98%) is below what could be considered acceptable (no less than 10%) for 
considering a joint-venture agreement in the tyre business. As repeatedly 
mentioned, the involvement of a foreign partner, and of the technology 
thereof, is an unavoidable pre-requisite for project implementation. 
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10.4 SCENARIO No. 2: OPTIMISTIC SCENARIO 

ASSUMPTIONS 

With respect to the basic scenario, a gradual increase in sales is assumed to 
be pcssibie due to either an increase in the market share or an expansion of 
the market size, or some sort of combined effect. The following assumptions on 
production and sales have been made: 

Year of Operation 

1 
2 
3 
4 
5 
6 
1 

8-15 

RESULTS ANO INTERPRETATION 

Tyres Produced 

200,000 
250,000 
300,000 
310,000 
320,000 
330,000 
340,000 
350,000 

Capacity Utilization 
% 

50.0 
62.5 
75.0 
77 .5 
80.0 
82.5 
85.0 
87.5 

The results of the analysis under this scenario are definitely better than 
those of the basic scenario. 

At the assumed capacity utilization, Production Costs, decrease more (from 
$ 81.2 down to$ 69.1 per unit), thus allowing for a more evident margin with 
respect to the assumed selling price (still at about $ 80). However, the 
percentage of foreign cost is still high, which confirms the structural import 
dependence of the project. 

The increase in working capital due to the assumed expansion of capacity 
utilization is negligeable and, therefore, it is easily covered by operations 
surplus. 

As about 60% of production costs are variable, the assumed increase in 
production and sales have a. relatively limited effect on Cashflow during 
production. Payback period is shortened by only 2 years down to 14 years (3 
for construction and 11 for production). The financial ratios are better, but 
not good: return on Paid Equity is virtually non-existent (0.37,), return on 
Net Worth is positive, but very low (1.16i) and Internal Rate of Return 
(5.17') is still below the accepted threshold. 

10.5 SCENARIO No. 3: PESSIMISTIC SCENARIO 

ASSUMPTIONS 

With respect to the basic scenario, a possible difficulty in market 
penetration has been assumed. Such problem would be likely to exist, unless 
tne Government is willing and able to implement some sort of protection 
measures, of which the economic consequence, of course, is not analyzed in 
this study. 
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The assumed reaction of the company to such problems would be a price 
red~ction aimed at encouraging sales to avoid stack build-up. Therefore, under 
this scenario, the selling price is estimated at 2,400 Taka, or a little under 
$ 65 per tyre, which corresponds to a 20~ reduction of the price assumed under 
the basic scenario. 

RESULTS ANO INTERPRETATION 

The results of the ar.alysis are absolutely clear. That is the proposed project 
cannot survive the assumed decrease in selling price. 

Production Costs, stand constantly above selling price. Consequently, Cashflo~ 
during production and income are constantly negative resulting in ratios well 
below the accepted thresholds. 

10.6 CONCLUSIONS 

The financial analysis showed without any doubt that the proposed project's 
profitability is rather questionable. The investment required is relatively 
high with respect to the cashflow which the operations are able to generate in 
the prevailing market conditions, and under the constraint of a complex 
technology, requiring costly, imported raw materials and human resources. 

All the indicators proved to be below their acceptance thresholds, even in the 
optimistic scenario of a gradual but steady increase in capacity utilization 
up to 87.5%. 

Under such circumstances it appears inappropriate to try to perform an 
economic analysis of the project since this would introduce corrective 
parameters to evaluate national benefits from the project. Even if positive, 
however, the result of such analysis would hardly be likely to change the 
attitude of the key investor, which, in the proposed financing plan, would be 
a transnational tyre corporation. 

As a final remark, it is strongly recommended to reconsider the investment 
choice, taking into consideration what has already been anticipated iA. 
Chapter 3 on "new" versus Kretreaded" tyres. It is to be pointed out once 
again that tyres retreaded according to an updated technolgy can guarantee the 
same performance of new tyres in terms of safety and durability. On the other 
hand the cost of the investment requfred for a modern retreading factory of 
the assumed production capacity, can be roughly estimated at about 10~ of that 
estimated for the factory to produce new tyres. Furthermore, it would be 
relatively easy to find a reputed retreading company willing to supply a 
turn-key factory, as well as technological support and technical assistance to 
start-up. 
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