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Executive Summary

Introduction: Bangladesh has an extensive road network wherein the rural transportation network has
connected the rural hinter lands to the National Transportation Network. Although the majority of the
rural roads are unimproved, it has the highest road density amongst the developing countries in Asia.
They provide local access to farms, social welfare institutions, and rural facilities as well as to markets,
to modern agriculture inputs, to local places of employment, etc.

The RHD is responsible for construction, rehabilitation, upgrading and maintenance of 3,812 km of
National Highway, 4247 km of Regional Highway, and 13,242 km of Zila Roads. On the other hand,
the LGED is responsible, in conjunction with the local government institutions, for the ‘rural road
network’ - Upazila Road, Union Road, and Village Road (Type A and Type B). At present, total length
of the Upazila roads reaches 37,520 km and that of the Union road accounts for 41,680 km. Village
roads length comprises 271,574 km.

The proposed study has been undertaken to justify the economic feasibility for the investment in rural
road network. This will help conduct economic and financial analysis of LGED roads and bridges.

Methodology: Two RUC components such as Vehicle Operating Cost (VOC) and Travel Time Cost
(TTC) have been considered in this study. The inputs for the study have been collected mainly
through field surveys conducted in various regions of the country. This includes vehicle operator's
survey and passenger travel time cost survey while other essential data like vehicle registration,
vehicle price, vehicle make and model, tax structure, fuel and tyre price, and accident related data
have been collected from concerned public and private agencies. The road related data such as
construction cost, maintenance cost and road specifications of LGED roads were collected from
Planning Unit of LGED. The study considers both motorized and non-motorized transport costs.

A total of 18 Upazila roads and 06 Union roads have been selected. Many factors were taken into
consideration for making a shortlist of Upazila roads such as topographical situation, road networking and
connectivity, transportation and communication need, trading facilities, community aspiration and
participation, etc. The field Questionnaire was used for data collection. There were 35 sets of
Questionnaires covering all components of the proposed project. The data collected by the LGED field level
staff in the respective District and Upazila under guidance of the Executive Engineer and Upazila Engineers. In
addition website data have also been used.

The LGED Executive Engineer, Planning and Upazila Engineers supervised data collection activities. The filled
in questionnaire received from the field were duly checked, verified and reviewed by the study team. In
some cases they were validated by the study team in case of errors and omissions and then
processed through customized software program to make a database for the study. The outputs generated
from the customized software program were analyzed and incorporated in this report through presentation
of tables.

All costs in the report are given in financial and economic prices. The financial price is the retail market
price of the product. The economic price reflects the true value as well as the scarcity premium of the
resource to the economy. The economic price of a factor or a product excludes all tax elements as they
reflect mostly a transfer of resources from one sector to another. On the other hand, subsidy elements, if any,
are included with the economic price. Furthermore, market distortion or imperfection and government
regulations or interventions are also taken into consideration while shadow-pricing a factor or a product. In
case of imported inputs, economic costs were based on the border prices plus port handling, transportation,
assembling and retail cost (profit margin) duly shadow priced. Shadow exchange rate factor (SERF)
has also been considered for foreign exchange component of costs. Local inputs of
labour and materials were also shadow priced using the LGED Standard Conversion Factor of 0.907.
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Vehicle Operation Costs: Information on vehicle fleet was collected from BRTA and Bangladesh Bureau
of Statistics (BBS). Primaty data inputs for the model have been collected through field survey during
2018. A total of 40 field staff including 8 supervisors were selected with 4 investigators in Dhaka,
Chittagong, Rajshahi, Khulna, Barisal, Sylhet, Mymenshing & Rangpur areas each.

In Bangladesh commercial vehicles are often intensively utilized. Buses, in particular, are operated around
the clock with different sets of crews on daytime and nighttime schedules. Large buses operating on the
intercity routes are utilized up to 85% of the time available. Medium truck and mini bus are utilized 69 per cent
and 73 per cent respectively. Light vehicles like microbus, jeep, car and motorcycle are less utilized. Distances
traveled by large buses are very high reflecting their higher utilization ratios, while the smaller vehicles
except baby taxi are driven much less as would be normally expected.

Another important aspect of utilization is the length of time vehicles are operated before they are scrapped.
The average life of large vehicles including trucks and buses is higher than those of light vehicles
including utility vehicles and cars. Duties and taxes are charged on the “Assessable Value (AV)” of the
import, which means the Cost, Insurance & Freight (CIF) value in foreign currency converted into Taka at the
prevailing exchange rate set by the Bangladesh Bank. A number of duties and taxes are charged on CIF
value: customs duty, development surcharge, supplementary duty, value added tax, advanced income tax and
landing permit fees.

Substantial increase in purchase costs has been reported for car, auto-rickshaw, minibus and utility vehicles.
For other vehicle types the increase was 12-18%. Tyres are imported from India, Japan, Malaysia,
Indonesia and Taiwan with Indian tyres dominating the market. The use of re-treaded tyres is also
common. New tyres’ prices are on increase. Maximum increase was reported for mini-bus and motor cycle,
while for others the increase was between 20-30% during the mentioned period.

Detailed information on fuel and lubricant cost is collected from Bangladesh Petroleum Corporation (BPC).
Although fuel price is highly volatile, between the two survey periods fuel price is found to have increased
slightly by 1-2%.

The annual costs of maintaining the representative vehicles have been estimated from the operators’
survey. Between the two survey periods maintenance costs are found to have
increased highest for large buses due to their high utilization, while for other categories the increase was
about 2%. As far as crew costs are concerned, their wage costs in financial term in the two survey periods have
increased by 38%, while economic value of crew costs by 13% only.

Overhead costs including office administration and rental charge, garaging, insurance, vehicle excise duty/
VAT and tolls/route permit fees were reported high, in part due to ferry and bridge tolls that account for 60% of
financial overheads in case of medium trucks and large buses and significant proportions (45%) in respect of
small trucks and mini buses. Between the two inter-survey periods, overhead costs are found to have increased
by 25-35%.

Vehicle operating costs for all types of motorized vehicle are found to have declined in 2018 compared to 2009
by 10-70%. As Rl increases VOC increases. The main reason for this is the lower operation cost of vehicles on
improved roads in spite of the fact that the CIF price of some vehicles such as medium truck, microbus, utility
and car increases compared to that in previous period. Other costs also were found to have
increased. But the utilization of vehicle is increased.

Travel Time Costs: Travel Time Cost (TTC) is based on the fact that time spent on traveling has an
‘opportunity cost” and could be used in an alternative activity which also produces or may
produce some significant utility popularly known as benefit. If the alternative activity can have a
monetary value, this can be used as a part of RUC in the economic appraisal of system,
particularly of the transport projects having relation with consumption of time in the use of their output.

TTC may vary from country to country, even from project to project in the same country. This depends on
the extent of time delays involved as well as the income pattern of the users of the project output. In case of
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the construction of a major new bridge to replace a ferry for example, TTC will be immensely significant
compared to a road improvement project without any change in its alignment or pavement and/or
shoulder capacity. Again, value of time will be much higher in a more developed country than that in a less
developed country like Bangladesh or Afghanistan. Similarly this variation in value of time may exist
between a more developed region of a country and a relatively less developed part of the same country.

Time costs can be estimated for road users and for freight consignments. Costs may be broken down into “in
vehicle time” and “out of vehicle time”. The latter may be important to bus passengers waiting for a
vehicle, but is specialized in its application and is not considered in the LGED approach which focuses on “in
vehicle time" values only.

Time costs will vary between different vehicle types according to the socio-economic characteristics of the
occupants, their trip purpose and the type of freight carried. For analysis purposes TTC is expressed as
hourly value per vehicle by assuming average occupancies and loading factors for each vehicle type.

In a country like Bangladesh, the income pattern between the users of highly expensive motorized vehicles
such as cars and jeeps and those of slow moving non-motorized transport such as rickshaws and bicycles
is substantially different and these two categories of road users belong to two completely different
economic classes in the society. That's why the approach of uniform TTC has not been adopted in
Bangladesh to date. In this study TTC has been estimated according to separate vehicle type.

The main purpose of trips by vehicle occupants was to go for own business (56%), followed by employers’
business (21%), journey to/from work (13%), etc. The survey shows their average monthly
income at Tk 9,532. Distribution of monthly income shows that 27.4%
occupants’ monthly income was Tk 6,000 or less, while 43.1% had tk 6,001-
12,000 and 26.5% had 12,001-18,000. There are, however a few occupants
whose monthly income was reported more than Tk 18,000. Some differences
were observed between different types of vehicles and between Upazila & Union Roads.

The average occupancy has increased in all categories of vehicles in 2018 compared
to that of 2009. For example the average occupancy for heavy bus and light bus has
increased by 12.5% and 31% respectively. On the other hand travel time costs were
found to have declined between the two survey periods.

The overall average savings (travel time and vehicle operation costs) due to improvement
of road network has increased by 22.3% from Tk 21.60 to Tk 26.39. Maximum saving has
been generated by light bus by 25.9% followed by medium truck operators by 25.8%, car
(23.8%), small truck (23.7%), etc. The lowest saving was calculated for auto-rickshaw at
18.8%. Thus, there is no substantial savings difference between the operators of different
vehicle categories.

Preparation of this study is the outcome of combined efforts of the officers and staff working in the Vehicle,
Planning & Maintenance unit of LGED on various levels in such form as data collection, data entry to the
computer, data analysis, model run and report writing. The Study team Consist of two experts, Dr Shaker
Ahamed, Team Leader, Mohammed Zafar Ullah, Transport Specialist and Principal Investigator, Md
Amiruzzaman Ripon & Mr Kazol Supvisors. Over all coordination of the study was supervised by Md. Monzur
Shadek, Executive Engineer, Planning Unit, LGED. With special thanks Mr Hafigur Rahman Chairmen & Dibyba,
Ex utive, Runner Group, Mr Bhuayan, Sr. GM Navana Group, GM Nitol Group, Mr Mamun, Director, RHD, Mr
Mostaque, Retd. Chief Engineer, RHD, Mr Shahid, Retd. Add. Chief Engineer, RHD and Mr Abdul Queddus,
Retd. Chief Engineer, RHD, and Mr Abdur Razzak, Sup Chief Engineer, RHD. HDM Circle.
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CHAPTER 1: BACKGROUND OF THE STUDY

11 An Overview of Rural Infrastructure

Bangladesh is predominantly rural. About 70% of its population lives in rural areas. The rural economy, through
Agricultural Sector, substantially contributes to the national economy. In this backdrop, improvement of living
standard of the country’s majority population is dependent upon boosting up the rural economy. This mainly
depends on an improved rural transportation system especially the land transportation system.

Bangladesh has an extensive road network wherein the main and medium road network constitutes of
National Highways, Regional Highways and the Zila roads. A huge rural transportation network has
connected the rural hinter lands to the National Transportation Network. Although the majority of the
rural roads are unimproved, it has the highest road density amongst the developing countries in Asia.
These roads serve immensely the rural Bangladesh. They provide local access to farms, social and
welfare institutions, and rural facilities as well as to markets, to modern agriculture inputs, to local
places of employment and so on. Over the years, through LGED’s commitment and best interventions
with the financial assistance from GOB and Development Partners, Bangladesh has witnessed a rapid
growth in setting up of paved rural roads. The developed road provided the ‘first mile’ access to all the
rural hinterlands that triggered the economic growth of the nation. In the 7th five year plan period
(2016-2020) of the country, the country has targeted around 8% growth at the end of the period. The
strategy to achieve the growth has also targeted rural farm and non-farm economy to grow further to
support the further growth of the nation.

Therefore, the seventh five plan year plan has two broad targets
e Development of Rural Roads ; transformation from rural access to rural transport
e Maintenance of already improved rural roads.

Therefore, there is more investment in rural road sector during the 7t five year plan period. The
proposed study has been undertaken to justify the economic feasibility for the investment in the rural
road sector. This is a one of the reasons to determine the Economic Internal Rate of Return (EIRR),
Benefit Cost Ratio (BCR) etc.

1.2 Rural Road Network and its Impact

LGED has been mainly implementing various rural infrastructure development projects that have
resulted encouraging positive impacts. Of them the rural road improvement projects have some
common components, which are specifically targeted to improve the rural road network, rural transport
and marketing facilities. Improvement of the rural infrastructure facilities tremendously enhanced rural
transportation network and as a consequence, activated rural economy attributable to increased
agricultural productivity and expanding rural trades. Various studies carried out to this effect have
concluded that improved quality of rural road networks has:

» far reaching implications towards poverty alleviation by direct or indirect increase in income;

» reduced cost of marketing and improved operation of both input and product markets through

improved linkages with other commercial sectors;

» lowered labor costs significantly in the developed areas;

» significantly increased agriculture production;

» reasonably increased household income;

» Encouraged savings and investment indirectly through the positive effects of increased income.
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1.3 The Road Network in Bangladesh

There is well-defined classification, division of responsibility and set of geometric standards for the
road network in Bangladesh. At national level responsibility for road network is divided between the
Roads and Highways Department (RHD) of the Ministry of Road Transport & Bridges and the Local
Government Engineering Department (LGED) of the Ministry of Local Government, Rural Development
and Cooperatives (MLGRDC).

Road classification and geometric standards were first adopted in 1984. Under that classification there
were three broad road systems viz. Arterial Road System, Feeder Road System and Rural Road
System.

Later some changes to classification to roads were made based on the World Bank recommendations.
This change was basically made on Feeder Road classification divided into two keeping the geometric
design same i.e. Feeder Road Type-A (FRA: road connecting Upazila HQ with the highway system)
and Type-B (FRB: road connecting Growth Center with Upazila HQ or the RHD network).

However, in May 2003 under the overall policy for a smooth and integrated communication and
transport system and in order to ensure planned and sustainable development of the country’s road
sector, the Government has identified a few issues/reform measures. Under this broad framework, the
issues relating to development of primary (arterial), secondary and rural road network have been
reviewed. For the purpose of construction, improvement and maintenance of road and road structures,
the road type along with required definitions have been revised and the ownership and clear
responsibilities have been reallocated among the RHD, LGED and the concerned Local Government
Institutions (LGls). The reclassification, responsibilities and geometric standards for the road network
are summarized in Table 1.1 below.

In 2003, re-classification and definition provided almost same terminology and straight forward
definition than the previous (1984) classification except District Roads has been merged into “Zila
Road’ classification (i.e., FRA and District Roads combined together and named as ‘Zila Road’), FRB
renamed as ‘Upazila Road’, R1 renamed as Union Road’ and R2 & R3 combined and renamed as
Village Road'.

LGED and LGl both belong to the Local Government Division under the Ministry of LGRD&C. LGED’s
one of the mandates is to provide technical support to the LGls. LGED takes the responsibility to
construct/re-construct/rehabilitation/maintenance of roads in conjunction with LGls under the purview of
Local Government Division. Implementation of this redressed road construction; improvement and
maintenance including management system will improve the efficiency and effectiveness of road
operation in the country.
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Table 1.1: Road Classification of Bangladesh

SI. Type Definition Ownership and
No. Responsibility
01 National Highways connecting National capital with Divisional HQs or RHD*
' ighway seaports or land ports or Asian Highway.
02 Regional Highways connecting District HQs or main river or land ports or with RHD
' Highway each other not connected by National Highways.

Roads connecting District HQs with Upazila HQs or connecting one
03. Zila Road Upazila HQ to another Upazila HQ by a single main connection with RHD
National/Regional Highway, through shortest distance/route.

Roads connecting Upazila HQs with Growth Centers or one Growth

; Center with another Growth Center by a single main connection or ] Q*
04- Upazila Road connecting Growth Center to Higher Road System**, through LGED*LGI
shortest distance/route.

: Roads connecting Union HQs with Upazila HQs, Growth Centers or
05. Union Road Local Markets or with each other. LGEDAGI

: Roads connecting Villages with Union HQs, local markets, farms and
06. Village Road ghats or with each other. Roads within a Village. LGEDLLGI

14 The RHD Road Network

The RHD is responsible for construction, rehabilitation, upgrading and maintenance of 3812 km of
National Highway, 4247 km of Regional Highway, and 13,242 km of Zila Roads, a total network of
about 21302 km. The RHD also operates vehicular ferry services across un-spanned river crossings
on the network.

1.5 The LGED Road Network

The LGED is responsible, in conjunction with the local government institutions, for the ‘rural road
network’, which is sub-divided into three clearly defined classes of road - Upazila Road , Union Road ,
and Village Road (Type A and Type B). The local government institutions, in particular, the Union
Parishads is basically responsible for maintenance of earthen Union and Village roads through
earthworks.

The roads under the jurisdiction of LGED play a significant role to serve the vast rural areas in
Bangladesh. These provide local access to farms, social and welfare institutions, village facilities as
well as to markets where buyers and sellers assemble the trade products of agricultural and rural
industries and other consumer goods.

Earlier due to resource constraints and based on local demand the common practice for Upazila Roads
and Rural Roads construction was to use Herring Bone Bond (HBB) or Water Bound Macadam (WBM)
for pavements. Following some problems with the quality and wear and tear of HBB, at present WBM
pavement with a bituminous surface treatment is being followed mostly in LGED.

The objectives of rural road improvement and maintenance capacity building are to promote
‘sustainable rural development” through securing and improving accessibility in the rural area.
Improvement of road network in the Project area will contribute for the sustainable rural development
through economic development, social growth and cultural development.

The present extent and the condition of the rural road network, which totals over 352944 km, Table 1.2
are summarized below.

1.6 Rural Road Network

At present, total length of the Upazila road in the country reaches 37,520 km and that of the Union road
accounts for 41,680 km. Village roads length comprises 271,574 km. Out of these lengths, 30,903 km
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(82.23%) of Upazila road have been paved to the date, while the proportion of improvement for Union
road remains only below 57% (23,777 km). For Village road the total improved length is 42142 Km
(15.52%). Division wise present condition of upgrading/ improvement for Upazila road, Union road and
Village roads are shown in Table 1.3 below.

Table 1.2: LGED Road Network

Road Type Total Length (k) Surface Type (Length, km)
Earthen BC Brick pavement Rigid
Upazila Roads 37520 6618 28103 2095 703
Union Roads 41680 17902 19086 4026 667
Village Roads-A 127427 98575 19169 8683 1001
Village Roads-B 146316 132958 7090 5690 579
Total : 352944 256053 73448 20494 2950

A total of 273743 km Village roads - have two categories viz. ‘A’ and ‘B’. Village roads-A category
comprises 127427 km and that of Village roads-B category comprises 146316 km, which accounts for
about 40% of the network, are ‘within villages’ and most are in fact footpaths. In transport and trading
terms Village roads-B category should arguably excluded from analysis of the rural network.

Table 1.3: Division wise Status of Rural Road Network

Length in km
Upazila Road Union Road Village Road
Name of Division Total Developed g:;;op:: Total Developed g:z&z: Total Developed g:ZI:opzZ
km km % km km km % km km km % km

RANGPUR 4,829 3,988 82.59%| 841 6,193 2,365 38.19%| 3,828 29,254 1,995 6.82% 27,259
RAJSHAHI 5,626 4,727 84.03%] 899 5,632 3411 60.57%] 2,220 28,899 4,905 16.97%) 23,994
KHULNA 5,458 4,965 90.98%] 492 4,930 3,638 73.78%) 1,292 40,033 8,550 21.36%) 31,483
DHAKA 6,509 551 84.66%| 999 6,917 4,245 61.37%| 2,672 47918 8,432 17.60%) 39,486
CHITTAGONG 6,313 4,940 78.25%) 1,373 7,539 4,792 63.56%] 2,747 56,079 9,858 17.58%) 46,220
BARISAL 3,220 2,653 82.39%] 567 4324 2448 56.62%] 1,876 36,140 4,483 12.41%) 31,657
SYLHET 2,694 2,064 76.62%| 630 2,700 1517 56.17%| 1,183 17,057 2,734 16.03%) 14,323
MYMENSINGH 2,871 2,054 71.53%) 817 3,445 1,363 39.55%] 2,082 18,364 1,253 6.82%] 17,111
Total 37,519 30,902 82.36%| 6,618 41,680 23,779 57.05%| 17,902 273,744 42211 15.42% 231,532

Source: XEN LGED Maintenance Dept.

1.7  Selected Roads for the Study

As the factors listed above that affect the road user cost vary in different districts of the country, the
sample roads were selected from representative districts from eight divisions of the country.
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Table 1.4: List of Roads for Survey

Division District Upazila Road Type Road ID Name of Road Road Length IRI AADT
RANGPUR RANGPUR RANGPUR-S UZR 185492006  |Upzazila HQ to Centererhat via Panbazar GC 13.80| 8.03 3,441
RANGPUR RANGPUR RANGPUR-S UZR 185492017 | Syampur, Palichara GC- Ranipukur GC via Value 7.50] 5.53) 1,014
RANGPUR RANGPUR RANGPUR-S UNR 185493025  |Upazila HQ at Mofel house to Monohar High School bazar 8.55 6.75 689)
RAJSHAHI RAJSHAHI PABA UZR 181722001  |Rajshahi Court RHD -Darusha GC Road 8.33) 7.63) 3,178
RAJSHAHI RAJSHAHI PABA UZR 181722002  |Damkura RHD-Nowhata GC via-Darusha GC. 15.04 9.23) 3,042}
RAJSHAHI RAJSHAHI PABA UNR 181723005  |Kathalbaria (Harupur) RHD-Alimganj R&H 7.30] 8.10] 1471
KHULNA JESSORE CHOWGACHA UZR 241112001 |Chowgacha hat-Moheshpur hat Road. 9.35) 6.84) 2,004}
KHULNA JESSORE JESSORE-S UZR 241472014 |Cl i GC-K: GC via Jhowdia Bazar, Chandutia Road 12.00 6.93) 1,310
KHULNA JHENAIDAH JHENAIDAH-S UZR 244192001  |Jhenaidah-Kotchandpur GC 16.95 7.88) 1,909
DHAKA DHAKA SAVAR UZR 326722001  |Dhaka Aricha highway-Ashulia GC Road 7.10] 5.81 2,898}
DHAKA MANIKGANJ HARIRAMPUR UZR 356282001  |Jhitka G.C-Machain G.C. road. 9.00| 5.45) 1,223
DHAKA MANIKGANJ SINGARR UNR 356823001  |Rishipara (Singair) R&H-Baldhara UP (paril) 4.60| 6.77| 259
CHITTAGONG  |FENI FENI-S UZR 430292001 | Dula miah-Sharisadi bazar-Kaikhali-Koresmunshi-Rd 5.70| 9.29| 1,875
CHITTAGONG  |FENI FENI-S UZR 430292010  |Silonia-Laskarhat Road 5.56| 4.45) 1,664
CHITTAGONG  |FENI FENI-S UNR 430293003  |Sadar Upazila HQ-Aminbazar-DharmapurUP-Dewangonj Road 8.00 8.53 1,494
BARISAL BARISAL BABUGANJ UZR 506032006  |Lakutia-Bazar to Babugonj Hat. (GC.) 5.81 10.52 1,212
BARISAL BARGUNA BARGUNA-S UZR 504282004  |Barguna UZ HQ - Patharghata UZ HQ Via Parirkhal GC Road (Sadar Part) 22.68) 6.87| 2,963}
BARISAL BARGUNA BARGUNA-S UNR 504283019 |ltbaria Bazar-Kadamtala UP-Purakata Hat 5.46| 747 452)
SYLHET SYLHET SYLHET-S UZR 691622002  |Sylhet-Tilagor Gachbari-Kanaighat Rd (Sadar portion). 6.85 10.11 2,436
SYLHET SYLHET SYLHET-S UNR 691623010  [Badaghat-Mogalgoan UP office road. 10.80) 7.94) 939
SYLHET SUNAMGANJ JAGANNATHPUR UZR 690472001  |Jagannathpur-Biswanath Road 13.00 8.13) 3,085}
MYMENSINGH  |MYMENSINGH ~ |BHALUKA UZR 361132003  Dhaka-Mymensingh H/W(Kathali)-Mollikbary GC road 5.87| 7.17) 1,635
MYMENSINGH  |MYMENSINGH ~ [MYMENSINGH-S UZR 361522002 onj bazar (R&H)-Al GCRd. 15.60) 6.18) 1,858
MYMENSINGH  |MYMENSINGH ~ [MYMENSINGH-S UNR 361523001  |Parangonj UP - Ramvadrapur Bazar via Kachari Bazar. 12.50 7.57| 1,095
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Table 1.4A: WADT, AADT of Secreted Roads

24 Road Traffic Count Survey

Results of WADT, AADT

Motorised Vehicle Non-Motorised Vehicle Pedistrian | Total :
Mediu . . Auto ) ) Pass | Pass
. Heav: Small| Large| Mini | Micro T q Motor | Ricksh | Ricksh| . Push = With
Traffic Vehicle Trucl)(/ m Truck Bugs Bus Bus Utility| Car | Ricks Cycle pr VA Bicycle| Cart Cart I‘:vm(‘i pry Total :
Truck haw oS Load
Hat Day o 16 33 o 17 35 35 36 120 33 35 36 120 33 323 120 319 | 1307
Road-01 |_Non HD o 16 33 o 17 35 18 19 63 17 18 19 63 17 217 1 1 553
WADT o 16 33 3] 17 35 35 36 120 22 23 23 79 22 247 35 92 833
AADT o 18 70 0 18 40 40 41 139 25 27 27 92 24 287 40 106 996
Hat Day o 16 33 5] 17 35 35 36 125 152 35 36 120 319 609 120 319 | 2002
Road-02 | _Non HD 3] 16 33 3] 17 35 23 24 83 101 22 22 75 199 418 120 319 | 1505
WADT o 16 33 o 17 35 35 36 120 115 25 26 87 234 472 120 319 | 1689
AADT 5 18 70 0 18 40 40 41 139 134 30 30 102 259 549 139 371 1980
Hat Day 3] 16 33 3] 17 35 35 36 103 171 35 36 125 152 446 120 319 | 1675
Road-03 |_Non HD o 16 33 o 17 35 29 30 86 142 23 24 83 101 331 120 319 | 1387
WADT o 16 33 o 17 35 35 36 103 150 26 27 95 115 364 120 319 | 1490
AADT o 18 70 o 18 40 40 41 119 175 31 31 110 128 423 139 371 1754
Hat Day o 16 33 o 17 35 35 36 101 33 35 36 120 157 447 120 319 | 1535
Road-04 | _Non HD o 16 33 o 17 35 27 27 77 25 25 25 86 112 348 120 319 | 1290
WADT 3] 16 33 3] 17 35 35 36 185 27 28 28 95 125 376 120 319 | 1472
AADT o 18 70 o 18 40 40 41 214 32 32 33 111 138 436 139 371 1734
Hat Day o 16 33 o 17 35 35 36 120 319 35 36 103 171 444 120 319 | 1835
Road-05 | _Non HD 3] 16 33 3] 17 35 25 25 85 228 29 30 86 142 387 120 319 | 1575
WADT 3] 16 33 3] 17 35 35 36 103 254 31 31 91 150 403 120 319 | 1671
AADT o 18 70 o 18 40 40 41 119 295 36 36 105 167 468 139 371 1964
Hat Day o 16 33 5] 17 35 35 36 125 152 35 36 101 33 304 120 319 | 1392
Road-06 | _Non HD 3] 16 33 3] 17 35 25 25 89 108 27 27 77 25 257 120 319 | 1199
WADT o 16 33 o 17 35 35 36 120 121 29 30 84 27 270 120 319 | 1289
AADT 5 18 70 0 18 40 40 41 139 140 34 34 97 30 314 139 371 1526
Hat Day 3] 16 33 o 17 35 35 36 103 171 35 36 120 319 609 120 319 | 2000
Road-07 |_Non HD o 16 33 o 17 35 25 25 74 122 25 25 85 228 463 120 319 | 1611
WADT o 16 33 o 17 35 35 36 103 136 28 28 95 254 505 120 319 | 1757
AADT o 18 70 o 18 40 40 41 119 158 32 33 110 282 586 139 371 2058
Hat Day o 16 33 o 17 35 35 36 101 33 35 36 125 152 446 120 319 | 1535
Road-0g |_Non HD o 16 33 o 17 35 23 24 67 22 25 25 89 108 347 120 319 | 1269
WADT o 16 33 3] 17 35 35 36 185 25 28 28 99 121 376 120 319 | 1469
AADT o 18 70 o 18 40 40 41 214 29 32 33 115 134 436 139 371 1731
Hat Day o 16 33 o 17 35 35 36 120 319 35 36 103 171 444 120 319 | 1835
Road-0g | _Non HD 3] 16 33 3] 17 35 23 24 80 213 25 25 74 122 346 120 319 | 1469
WADT o 16 33 3] 17 35 35 36 103 243 28 28 82 136 374 120 319 | 1602
AADT o 18 70 o 18 40 40 41 119 282 32 33 95 151 434 139 371 1884
Hat Day o 16 33 5] 17 35 35 36 125 152 35 36 101 33 304 120 319 | 1392
Road-10 | Non HD 3] 16 33 3] 17 35 23 24 83 101 23 24 67 22 236 120 319 | 1141
WADT o 16 33 o 17 35 35 36 120 115 26 27 77 25 255 120 319 | 1254
AADT 5 18 70 o 18 40 40 41 139 134 31 31 89 28 296 139 371 1485
Hat Day o 16 33 3] 17 35 35 36 103 171 35 36 120 319 609 120 319 | 2000
Road-11 |_Non HD o 16 33 o 17 35 23 24 69 114 23 24 80 213 439 120 319 | 1546
WADT o 16 33 o 17 35 35 36 103 130 26 27 91 243 488 120 319 | 1717
AADT o 18 70 o 18 40 40 41 119 151 31 31 106 270 566 139 371 2012
Hat Day 3] 16 33 o 17 35 35 36 103 138 35 36 125 152 446 120 319 | 1642
Road.12 | _Non HD o 16 33 o 17 35 23 24 69 92 23 24 83 101 331 120 319 | 1308
WADT 3] 16 33 o 17 35 35 36 101 105 26 27 95 115 364 120 319 | 1442
AADT o 18 70 [3) 18 40 40 41 117, 122 31 31 110 128 423 139 371 1699
Hat Day o 16 33 o 17 35 834 852 | 2807 | 3614 35 36 103 171 444 120 319 | 9433
Road-13 | Non HD o 16 33 o 17 35 627 641 2203 | 2609 23 24 69 114 329 120 319 | 7176
WADT 3] 16 33 3] 17 35 70 71 239 | 2896 26 27 78 130 362 120 319 | 4438
AADT 0 18 70 o 18 40 81 82 278 | 3364 31 31 91 145 421 139 371 5179
Hat Day o 128 264 5] 132 276 139 142 491 413 278 284 974 1235 | 3571 956 1914 | 11196
Road-14 | _Non HD 3] 30 63 3] 31 66 278 284 974 1235 66 67 230 335 888 227 542 | 5316
WADT o 58 120 o 60 126 66 67 230 | 1000 127 129 442 592 1654 | 435 934 | 6041
AADT o 65 255 o 67 146 77 78 267 | 1162 147 150 514 658 1922 | 506 1085 | 7097
Hat Day 3] 16 33 3] 17 35 35 36 101 33 35 36 101 33 304 120 319 | 1249
Road-15 | Non HD 3] 16 33 o 17 35 23 24 67 22 23 24 67 22 236 120 319 | 1046
WADT o 16 33 o 17 35 26 27 77 25 26 27 77 25 255 120 319 | 1104
AADT o 18 37 o 18 38 31 31 89 29 29 30 85 28 283 133 354 | 1234
Hat Day o 16 33 3] 17 35 35 36 120 319 35 36 185 71 426 120 319 | 1798
Road-16 | _Non HD o 16 33 o 17 35 23 24 80 213 45 46 240 91 522 120 319 | 1821
WADT 3] 16 33 o 17 35 26 27 91 243 42 43 224 85 494 120 319 | 1815
AADT o 18 37 o 18 38 31 31 106 282 47 48 249 95 549 133 354 | 2036
Hat Day o 16 33 o 17 35 35 36 125 152 35 36 120 319 609 120 319 | 2002
Road.17 |Non HD 5] 16 33 o 17 35 23 24 83 101 23 24 80 213 439 120 319 | 1548
WADT 3] 16 33 3] 17 35 26 27 95 115 26 27 91 243 488 120 319 | 1678
AADT o 18 37 0 18 38 31 31 110 134 29 30 101 270 542 133 354 | 1877
Hat Day o 16 33 o 17 35 35 36 103 171 35 36 103 198 471 120 319 | 1724
Road-18 | _Non HD 3] 16 33 3] 17 35 23 24 69 114 23 24 69 132 347 120 319 | 1362
WADT o 16 33 o 17 35 26 27 78 130 26 27 78 150 382 120 319 | 1465
AADT o 18 37 0 18 38 31 31 91 151 29 30 87 167 425 133 354 | 1641
Hat Day 3] 16 33 3] 17 35 35 36 103 138 35 36 125 152 446 120 319 | 1642
Road-19 | Non HD o 16 33 o 17 35 23 24 69 92 23 24 83 101 331 120 319 | 1308
WADT o 16 33 o 17 35 26 27 78 105 26 27 95 115 364 120 319 | 1403
AADT o 18 37 o 18 38 31 31 91 122 29 30 105 128 404 133 354 | 1571
Hat Day 3] 16 33 o 17 35 834 852 | 2807 | 3614 35 36 120 157 447 120 319 | 9438
Road-20 |_Non HD o 16 33 o 17 35 627 641 2203 | 2609 23 24 80 104 331 120 319 | 7180
WADT o 16 33 o 17 35 686 701 2375 | 2896 26 27 91 119 364 120 319 | 7825
AADT o 18 37 o 18 38 797 814 | 2759 | 3364 29 30 101 132 404 133 354 | 9030
Hat Day o 16 33 o 17 35 139 142 491 413 35 36 103 171 444 120 319 | 2511
Road.21 | _Non HD o 16 33 5] 17 35 278 284 974 | 1235 23 24 69 114 329 120 319 | 3868
WADT o 16 33 3] 17 35 238 243 836_| 1000 26 27 78 130 362 120 319 | 3480
AADT 0 18 37 0 18 38 277 283 971 1162 29 30 87 145 402 133 354 | 3983
Hat Day o 16 33 5] 17 35 35 36 103 138 35 36 103 138 411 120 319 | 1572
Road-22 | _Non HD 3] 16 33 3] 17 35 23 24 69 92 23 24 69 92 308 120 319 | 1261
WADT 3] 16 33 o 17 35 26 27 78 105 26 27 78 105 337 120 319 | 1350
AADT o 18 37 o 18 38 31 31 91 122 29 30 87 117 375 133 354 | 1512
Hat Day 3] 16 33 3] 17 35 35 36 101 33 35 36 103 138 411 120 319 | 1465
Road-23 | Non HD o 16 33 o 17 35 23 24 67 22 23 24 69 92 308 120 319 | 1189
WADT o 16 33 o 17 35 26 27 77 25 26 27 78 105 337 120 319 | 1268
AADT o 18 70 o 18 40 31 31 89 29 31 31 91 117 392 139 371 1497
Hat Day o 16 33 o 17 35 70 71 239 352 35 36 101 33 304 120 319 | 1777
Road.24 | _Non HD o 16 33 o 17 35 70 71 244 471 23 24 67 22 236 120 319 | 1765
WADT o 16 33 o 17 35 70 71 243 437 26 27 77 25 255 120 319 | 1768
AADT o 18 37 o 18 38 81 82 282 507 29 30 85 28 283 133 354 | 2006
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1.8 Structure of the Midterm Report

The Final Report consists of 5 (five) chapters and 1 (one) Annex A.

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Background of the study

It contains the overview of the study and sector performance. The chapter
provides the situation of Upazila and Union roads along with road classification.

Methodology of the Study

This huge road user costs can be reduced substantially through proper and timely
maintenance of the road network. It contains Methodological framework of the Study. Data
collection techniques, Sampling, Questionnaire & Checklist, Orientation of LGED Field Staff.

The Bangladesh Vehicle Fleet

Information on the Bangladesh vehicle fleet was collected from BRTA, which is responsible for
motorised vehicle registrations and renewals in Bangladesh. The organisation does not
publish an annual report on registrations but provides data to the Bangladesh Bureau of
Statistics (BBS) which is published annually in the Statistical Yearbook of Bangladesh.

Vehicle Operating Cost

Vehicle Operating Cost (VOC) is a complex procedure, as costs of all relevant components of
the vehicle are needed for the entire Bangladesh vehicle fleet consisting of a plethora of
vehicle types. It contains the number of Registered Vehicles, Representative Vehicle
Types, Vehicle Categories, Annual Utilization of Vehicles, Operational Life of Vehicles,
Vehicles Purchase Costs, Representative Vehicle Tyres, Economic & Financial Costs of
Fuel & Lubricants, Vehicles Maintenance Costs, Crew Wage Costs and Annual Overhead
Costs etc.

Travel Time Costs

Travel Time Costs (TTC) also referred to as Values of Time are an important component of
road user costs. It contains Vehicle Occupants by Trip purpose, Vehicle Occupants by
Occupation, Monthly Income, Travel Time Cost of Passengers by Category of Vehicle and Road
Classification.
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CHAPTER 2: METHODOLOGY

2.1  General

This huge road user costs can be reduced substantially through proper and timely maintenance of the road
network. With this understanding, Economics Circle of RHD in collaboration with the IDC Transport
Economists developed a methodology to carry out road user cost study during 1995 through 1997. Following this
methodology, Road User Cost Annual Report was prepared for 2009 for LGED roads. Using the same
methodology a similar study on LGED Roads User Costs has been carried out in 2018. The study was based on
24 rural roads (upazila and union roads) located all over the country. The ultimate objective of the study was to
calculate road user costs consisting of vehicle operating costs, travel time costs and accident costs. The study
has conducted economic and financial analyses of roads, bridges and culverts. The field work for the study has
been conducted in 2018. Thus 9 years have passed since the 2009 Study was undertaken. By this time the total
rural road network has increased from 250,892 km in 2008 to 352,944 km in 2018. Due to improvement in road
condition the number of motorized as well as non-motorized vehicles has also increased. In this context LGED
has felt the necessity to undertake study for updating the previous 2009 Study along with validation of huge
investment on LGED roads, bridges and culverts.

The present study has been undertaken with a view to conducting an RUC study of LGED roads. This will help
conduct economic and financial analysis of LGED roads and bridges under various projects. Two RUC
components such as Vehicle Operating Cost (VOC) and Travel Time Cost (TTC) have been considered in this
study. The input parameters have been collected from both primary and secondary. These VOCs along with
Travel Time costs are the results of this study which would lay the foundation for economic and financial analysis
of LGED roads and bridges.

2.2 Data Collection

The inputs for the study were collected mainly through field surveys conducted in various regions of the
country, which include among others vehicle operator's survey and passenger travel time cost survey while other
essential data like vehicle registration, vehicle price, vehicle make and model, tax structure, fuel and tyre price,
and accident related data were collected from concerned public and private agencies. LGED have a sector
named as “Research, Development and Knowledge” who are responsible to collect similar data for their study.
They extended full cooperation for data verification. The road related data such as construction cost, maintenance
cost and road specifications of LGED roads were collected from Planning Unit of LGED.

2.3 Sampling

Based on a shortlist prepared on the available data, a total of 18 Upazila roads and 06 Union roads have
been selected. In addition to economic viability, many factors were taken into consideration for making a shortlist
of Upazila roads such as topographical situation, road networking and connectivity, transportation and
communication need, trading facilities, community aspiration and participation, etc.

2.4 Questionnaires

One of the instruments used for data and information collection was questionnaire. There were 35 sets
of Questionnaires used for data collection covering all components of the proposed project. The data and
information collected by the LGED field level staff in the respective District and Upazila under guidance of the
Executive Engineer and Upazila Engineers. In addition website data have also been used.

2.5 Orientation of field Staff

A two-day long orientation program prior to the survey was organized for the Surveyors to make them
familiar with survey methodology, the questionnaire, and to enable them supervise, monitor and conduct the data
collection activities through participatory techniques. A participatory approach has been used involving extensive
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consultation with stakeholders and potential beneficiaries down to grass- root level.

2.6  Supervision and Monitoring Data Collection Survey

The LGED Executive Engineer, Planning and Upazila Engineers supervised data collection activities of field staff.
The filled in questionnaire received from the field were duly checked, verified and reviewed by the study team.

2.7 Data Analysis

Having receipt of the data from the field, those were reviewed and in some cases validated by the study team
in case of errors and omissions and then processed through customized software program to make a
database for the study. The outputs generated from the customized software program were analyzed and
incorporated in this report through presentation of tables.

2.8 Limitation, Weakness and Issues

This Road User Cost study activity, a comprehensive task has to be performed in a very limited time and as
a result, the field worker had to complete the data collection survey very quickly. Besides the number of
sample roads is also limited. The Road User Cost study report perhaps could have been richer without these
limitations.

29 Field Visit and Preliminary Data Collection

The team leader and Transport Economist paid a visit to the field area at Jhitka G C and Machain GC road, Manikgan;.
We observed the condition of the road and collected some information. The Length of the road is 9 km, IRI of the road
is 6.5 and AADT at 1,223. This means, the road condition is overall good. Few vehicles are observed. During the field
visit supervision of field workers was done.

210 RUC Components

RUC generally consists of following three components:
e Vehicle operating costs (VOC), that is, the physical costs of operating a vehicle such as fuel, spare
parts, depreciation, crew costs, etc;
e Travel time costs (TTC), that is, the value of time spent on traveling that could be used in other
activities;
e Accident costs (ACC), that is, the physical costs of an accident measuring the value of injuries and
fatalities.
The importance of controlling road user costs becomes evident just when it is understood that the Bangladesh
transport sector consumes some 1.5 million tonnes of petroleum products annually. And this is only one
component of vehicle operating costs, which include among others cost of the vehicle itself, its maintenance
parts and tyres. Costs involved in all such major components of VOC are a huge burden to the economy as well
as a severe drain on the scarce foreign exchange, which could largely be reduced through proper management
and upkeep of the road network.

The report considers both motorized and non-motorized transport costs.

TTC surveys in eight divisions on Upazila & Union Roads in order to develop a greater understanding of the
issues involved, and to estimate a common national set of TTC according to vehicle types along LGED roads.

The survey was based on the Average Wage approach whereby the wage rates of vehicle occupants are
assessed and then their average rates have been estimated to reflect the value of time of occupants in different
vehicles. An assessment of the number of travelers in work time (WT) and non-work time (NWT) is made for
each vehicle type. The TTC for WT is then taken as the estimated wage rate.
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2.11 Financial and Economic Costs

All costs in the report are given in financial and economic prices. The financial price is the retail market price
of the product. The economic price reflects the true value (that is, the real worth) as well as the scarcity
premium of the resource to the economy. In the economic jargon, this is termed as a “shadow” or “accounting”
price of the resource in the economy. The shadow price of unskilled labour, for instance, may well be lower than
the wage to reflect its abundant supply, while that of a skilled professional may be higher than the salary given
to him, if his opportunity cost is considered. The economic price of a factor or a product also excludes all tax
elements as they reflect mostly a transfer of resources from one sector of the economy to another or from one
agency to another within the economy. On the other hand, subsidy elements, if any are included with the
economic price. Furthermore, market distortion or imperfection and government regulations or interventions are
also taken into consideration while shadow-pricing a factor or a product. In case of imported inputs, economic
costs were based on the border prices plus port handling, transportation, assembling and retail cost (profit margin)
duly shadow priced. Shadow exchange rate factor (SERF) has also been considered for
foreign exchange component of costs and benefits. Local inputs of labour and materials were
also shadow priced using the LGED Standard Conversion Factor of 0.907.
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CHAPTER 3: THE BANGLADESH VEHICLE FLEET

2.12 Registered Vehicles
Information on the Bangladesh vehicle fleet was collected from BRTA, which is responsible for motorized vehicle
registrations and renewals in Bangladesh. The organization does not publish any annual report on registrations
but provides data to the Bangladesh Bureau of Statistics (BBS) which is publishes annually in the Statistical
Yearbook of Bangladesh.

BRTA is not responsible for non-motorized traffic registrations, which is left with the local authorities to
regulate. Non-registration is common and the actual number of NMV is unknown. However, this report has dealt
with the operating costs of both motorized as well as non-motorized vehicles.

Table 3.1 shows BRTA figures for vehicles registered in Bangladesh from 2010 to 2018. The BRTA figures indicate
that to date about 2.92 million motorized vehicles have been registered in the country. Most frequently available

vehicle on Bangladesh road is motor cycle (52.2%), followed by private car (10.3%) and auto-rickshaw (8%).

Vehicles
Table 3.1 Number of Registered Vehicles in Bangladesh
o
SN |TYPeof Upto-2010 2011 2012 2013 2014 2015 2016 2017 20170an | 2018March | ™ “;0/; 82017’
1 Ambulance 2793 219 181 243 339 480) 379 499 33 172 421.21%
2 Auto Rickshaw 126763 20423 23545 15697] 19897] 20000 1173 9t68 731 2425 231.74%
3 Auto Tempo 14260 175 62 395 50, 1095 1329 1592 7 451 517.81%
4 Bus 27778 1761 1439 1107 1488 2391 3833 are0] 439 817 86.10%
5 Cargo Van 3529 489 287 687] 609 399 1017 1413 79 43 422.78%
6 Covered Van 5656 2354 1421 2271 2869 2354 3340 5176 372 1675 350.27%
7 Delivery Van 17063 1004 774 894 117 1719 2181 410 19 715 264.80%
8 Human Hauler 6520 1152 719 385 229 1142 3487] 3393 436 497 13.99%
9 Jeep (Hard/Soft) 32289 2134 1569 1314 1870 3601 4897 5429 344 1346 291.28%
10 Microbus 66379 4051 3044 2537 4313 5224 5804 5575 494 1248 152.63%
11 Minibus 25644 o7 249) 149 25 323 479 497 a7 102 17.02%
12 Motor Cycle 759257, 11461 101588 85808] 90684 240358 332057 3265500 30110 94740 214.65%
Pick Up
13 (Double/Single 32240) 10460} 7624 6553 9554 10257] 11374 1351 1026 3587 249.61%
Cabin)
Private
14 219830 12950) 9224 10472 14699 21062 20304 21959] 1894 5160 172.44%
Passenger Car
15 Special Pupose 6371 39 22 2271 179 29 62 993 143 305 113.29%
Vehicle
Total 1346370 172460 152508 128738 148650 310701 402251 401913 36417 113653 212.09%

Source: BRTA, 2018

2.13 Representative Vehicles
The Bangladesh vehicle fleet is characterized by a large number of different vehicle types spanning up to
three decades in age. LGED has derived a classification of motorized vehicles and non-motorized vehicles

RUC_Draft Final Report_2018_Zafar-24.06.2018.doc




for traffic counting which categorizes vehicles into two broad groups: one for eleven standard motorized vehicles
and the other for four standard non-motorized vehicles, as set out in Table 3.2.

No data is published on the makes and models of vehicle registered by BRTA. A detailed examination of BRTA
registration records was undertaken in 2008 to derive this information. This was supposed to be reviewed for
application in the current RUC report in view of the fact that by the time of about 10 years since 2008 there was a
lot of change in the pattern of vehicle fleet in Bangladesh. However the idea of reviewing the makes and
models of the registered vehicle fleet to adapt the changes in the exercise of selecting the updated
representative vehicles category has not been given up. It is published. Meanwhile a summary of the
results of 2008 analysis for the two most popular makes of motorized vehicle in each category is shown in
Table 3.3. This demonstrates that in all categories over a half of the vehicles consist of two makes and
models. But in case of a number of vehicle categories the fleet is dominated by one make only. Toyota in the
car group is an example. A brief comparison of costs and characteristics for the principal models demonstrated
little variation and it was therefore decided to adopt the leading model in each group as the representative
vehicle.

Table 3.2 LGED Vehicle Categories LGED Category Description of Vehicle

LGED Category Description

Medium Truck Two or three axle rigid >Five tonne payload
Small Truck Two axle rigid < three tonne payload
Pickup Two axle rigid < three tonne payload

Bus >40 seats and >36 feet chassis

Bus Mini 16-39 seats and <36 feet chassis

Micro Bus <16 seats

Utility/ Jeep Four wheel drive Jeeps and Pick-ups

Car All saloon cars and Taxis

Motor Cycle All two wheeled Motorized vehicles

Auto Rickshaw/ Mohenro Three wheeled Motorized vehicles
Nosimon/ Karomon Three wheeled Motorized vehicles

Tempo/ Human Haller/ Large Passenger & Cargo carrying 3 wheelers
Rickshaw/ Rickshaw Van-Engine Three wheeled Passenger NMV

Rickshaw/ /Rickshaw Van Three wheeled Cargo NMV

Source: Secondary data, BRTA,, LGED, 2018

RUC_Draft Final Report_2018_Zafar-24.06.2018.doc




Description of LGED Vehicles
Medium Trick:

Description LPT 909H Ex2

ENGINE

Model : TATA 497 TURBO INTERCOOLED (Bharat stage-|li}
Type : Water cooled direct injection Diesel

Mo. OF Cylinders : dinline

Bore / Stroke 97T mmx 128 mm

Capacity y STB3cE

Max. Engine Qutput : 125Ps (92kW) at 2400 rpm

Max. Torque : 400 Nm at 1300-1500 rpm

Compression Ratio 1751

Fuel Injection Rotary Pump

CLUTCH

Single plate dry friction type Outside diameter of clutch

lining ¢ 310 mm (Reinforced)

Friction Area : 1030sq cm (approx)

GEAR BOX

Model . GBS 40 Synchromesh

No. of gears . 5 Forward 1 Reverse

Gear Ratios : 1st-8.02 2nd-4.77 3rd - 2,75 4th -1,66 5th- 1.0 Rev - 8.29
REAR AXLE

Single reduction hypoid gears fully Floating axle shafts

Ratio : 41251 (Banjo axle)

FRONT AXLE

Heavy duty Forged | heam, reverse Elliot Type.
STEERING

Steering Gear Box Integral hydraulic power assisted
Ratio L1881

BRAKES

Service Brakes . Dual circuit full air S-Cam brake
Brake Drum Diameter : 325 mm

Lining Area . Front- 1442 sq cm Rear - 1442 sq cm Total - 2884 sq
cm
Parking Brake . 5pring actuated parking brake acting on rear wheels

Engine Exhaust Brake : Coupled with service brake

FRAME
Depth: 200 mm (max) wWidth : 60 mm

SUSPENSION

Spring Span Front - 1150 mm Rear - 1220 mm

Leaf Width Frant - 70 mm Rear - 70 mm

Shock Absorber Hydraulic double acting telescopic type at front and rear

FUEL TANK
Capacity 160 liters

WHEELS AND TYRES
Tyres 8,25 x 16 -16 PR Front - Rib; Rear - Lug

Wheel Rims 6.00 G x 16 SDC

ELECTRICAL SYSTEMS

Alternator Capacity : 65amps

Battery : 12 V,100 Ah capacity
PERFORMANCE

Max, Geared Speed in Top Gear (With Std. Rear Axle) 90 kmph
Max. Climbing Ability in 1st Gear (with std. Gear Box and Rear
Axle) 32%

Minimum Turning Circle Dia inm as per 59435 12.3

Minimum Turning Clearance Circle Dia.in m as per IS:

9435 14.0 9436
Wheelbase (mm) 3400
Weights:

Max. Permissible GVW : 7500kg
Kerb Weight with cabin : 3650kg

s

Type of Vehicle Wages/hr Hrs runlyear
Purchase cost of vehicle 2,134
Cost of new tyre 19,210
Maintenance labour cost 55 116820
Overhead cost 199
Crew Wages 34 3105
Fuel cost (Diesel) 44
Fuel cost (Petrol) 77 116820
Lubricant cost 320
Utilization
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Small Truck

RAUSTRALIA'S TOP SELLING TRUCK BRANDO SINCE 1988S.

AT A GLANCE ADVANCED TECHNOLOGY
GVM 4,500 kg Emissions: Euro V / ADR 80/03 Stability Control System (IESC)
GCM 7,000 kg Meets EEV emissions standard Anti Skid Regulator (ASR)
Power 110 kW @ 2,800 rpm Driver and passenger airbag with Hill Assist - except AMT pack
Torque 375 Nm @ 1,600 - 2,800 rpm e Electric mirrors

Sl Independent front coil suspension
UPGRADE OPTIONS Anti-lock Braking System (ABS) Comering lamps
AMT Pack:
Automated Manual Transmission (AMT)

ISLIZ2LI

ﬁ RELIRBILITY IS EVERYTHING
Type of Vehicle Wages/hr Hrs runlyear

Purchase cost of vehicle 1,452

Cost of new tyre 6,255

Maintenance labour cost 55 116820
Overhead cost 92

Crew Wages 22 3105
Fuel cost (Diesel) 44

Fuel cost (Petrol) 77 116820
Lubricant cost 320

Utilization
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Bus Heavy

Model

Engine model

Displacement (L)

Transmission type

Dimensions (length x width x height mm)
Seating capacity

HINO S'elega

E13C

12.913

Manual transmission, 6 speeds
11,990%2,490x3,750

46 (44 passenger seats, no auxiliary seats, 2 crew seats)

Gross vehicle weight (Kg) 15,330
Type of Vehicle Wages/hr Hrs run/year

Purchase cost of vehicle 2,134

Cost of new tyre 19,210

Maintenance labour cost 55 116820
Overhead cost 199

Crew Wages 34 3105
Fuel cost (Diesel) 44

Fuel cost (Petrol) 77 116820
Lubricant cost 320

Utilization
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Bus Mini

ENGINE : TATA 497 TC Fuel Efficient Engine with SUSPENSION Semi elliptical leaf spring at
Inter cooler front & rear with auxiliary springs at rear only
No. Of Cylindarsicc : 4 cylinders in line 3784 cc Shock Absorbers Hydraulic telescopic double

Max/ Engine Output  : 67.5 Kw (90 Ps) at 2400 rpm acting at front and rear
Max. Torque : 285 Nm (30 Kgm.) at
- el ol WHEELS & TYRES
e it = e Tyres . 7.50 x 16-16 PR Diagonal Ply
Fuel Filter : Two Stage Pre & Fine Filtration Wheel Rims . 6.00Gx 16 SDC
No. of wheels Front : 2, Rear : 4, Spare 1
CLUTCH
Ciliace Dvarcior FUEL TANK 160 litres
t Clutch Lini : 280 mm.
. S """ ELECTRICAL SYSTEM
GEAR BOX System Voltage T2V
No of gears : 5 Forward, 1 Reverse Alternator
Gear Ratios : 18T-6.17, 2nd -3.34, 3rd - 1.89, {Max. Output) 35 Amps
4th-1.33, 5th-1.00, Rev. -5.60 Battery 12V, 120 Ah
PERFORMANCE
REAR AXLE - : _ Max. climbing ability
Type : Single requctlun Hypoid Gears, in 15t Gear . 20%
! . Fully floating axle shafts Min. turning circle
Ratio : 3.875:1(31/8) Dia. i
FF"TFER'NG s CHASSIS DIMENSIONS
atio S Wheel base (mm) © 4200
OverallWidth (mm) 2140
BRAKES Front Overhang (mm) : 1275
Service Brakes : Dual circuit full air S-Cam brakes
“Parking Brake : Spring actuated parking brake
acling on rear wheels WEIGHTS (Kg)
Max GVW (kgs) . 7450
FRAME : Ladder type frame with Max Permissible
: Rivetled/bolted cross member. FAW (kgs) : 2800
Side Member Max Permissible
Size (mm.) : Depth : 200 (max), Width - 60 RAW (kgs) ;4700
Type of Vehicle Wages/hr Hrs run/year
Purchase cost of vehicle 1,452
Cost of new tyre 6,255
Maintenance labour cost 55 116820
Overhead cost 92
Crew Wages 22 3105
Fuel cost (Diesel) 44
Fuel cost (Petrol) 77 116820
Lubricant cost 320
Utilization
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Bus Light

Y e —

Toyota Literacy Van : Basic Specifications

Maximum power 97ps
Fuel Consumption 11 - 12km/L
Drive Type AWD/FF/FR
Engine Capacity 1,495¢cc
Number of Seats 2-5

Type of Vehicle Wages/hr Hrs run/year
Purchase cost of vehicle 2,202
Cost of new tyre 3,280
Maintenance labour cost 55 116820
Overhead cost 162
Crew Wages 26 3105
Fuel cost (Diesel) 44
Fuel cost (Petrol) 77 116820
Lubricant cost 320
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Utility/Jeep

ENGINE
Capacity (L) 32L
Bore x Stroke (mm) 98.5mm x 105.0mm
Maximum power (KW@rpm) 141kW @ 3800rpm
Maximum torque (Nm@rpm) 441Nm @ 2000rpm
Compression ratio 16.0:1
Type of Vehicle Wages/hr Hrs runlyear
Purchase cost of vehicle 3501
Cost of new tyre 7440
Maintenance labour cost 55 116820
Overhead cost 28
Crew Wages 17 3105
Fuel cost (Diesel) 44
Fuel cost (Petrol) 77 116820
Lubricant cost 320
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m Fuel Consumption 8.4 (Manual City)

6.5 (Manual Highway)

-
HM  cngine 18L L4 DOHC 16-valve

J. 1l Power 132 hp @ 6000 rpm

M- Transmission Continuously variable transmission

o ooy Sedan

9 Doors &

‘L\ Seats E

. Bumper-to-Bumper
?‘ Warranties 60000/km, 36/Months

Powertrain
100000/km, 60/Months
Roadside Assistance
60000/km, 36/Months

Type of Vehicle Wages/hr Hrs runlyear
Purchase cost of vehicle 2,084
Cost of new tyre 3,025
Maintenance labour cost 55 116820
Overhead cost 121
Crew Wages 28 3105
Fuel cost (Diesel) 44
Fuel cost (Petrol) 77 116820
Lubricant cost 320
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Auto Rickshaw

Overall Dimensions (mm) 143 1+6
Overall Width 1120 1270
Overall Length 2800 2800
Overall Height 1885 1885
Wheel Track 1100 1100
Wheel base 2000 2000
Min. Ground Clearance 130 130
Weight (kg)
Max. GVW 855 855
Kerb Weight 435 435
Seating capacity (including driver) 4 7
* (The above model is available in Petrol, Diesel, CNG and LPG version.)

Type of Vehicle Wages/hr Hrs runlyear
Purchase cost of vehicle 210
Cost of new tyre 829
Maintenance labour cost 50 116820
Overhead cost 16
Crew Wages 16 3105
Fuel cost (Diesel) 44
Fuel cost (Petrol) 77 116820
Lubricant cost 320
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Motorcycle

Honda CG 125 Specifications

Engine 4-Stroke Single Cylinder Air Cooled Displacement 125 cc
Bore & Stroke 56.5x49.5 mm Compression Ratio 9.0:1
Clutch N/A Transmission 4-speed
Starting Kick start Frame Diamond Type Steel
Dimension (Lxwxh) 1911 Ground Clearance 140 mm
Petrol Capacity 9.2L Tyre at Front 2.50-18
Tyre at Back 3.00-17 Dry Weight 99 KG
Type of Vehicle Wages/hr Hrs run/year
Purchase cost of vehicle 100
Cost of new tyre 533
Maintenance labour cost 50 116820
Overhead cost 22
Crew Wages 16 3105
Fuel cost (Diesel) 44
Fuel cost (Petrol) 77 116820
Lubricant cost 320
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Sources of Vehicle

LGED Category Most Popular Sources of Data
Make/Model
Medium Truck Tata SE 1612 Nitol Motors
Small Truck Isuzu NKR55L ISUZU Website
Bus Hino AK series Hino Website
Bus Mini Tata LP909 Nitol Motors
Micro Bus Toyota Liteace Toyota Website
Utility/ Jeep Mitsubishi Pajero Mitsubishi Website
Car Toyota Corolla Toyota Website
Motor Cycle Honda 125 Honda Website
Auto Rickshaw/ Mohenro Bajaj Baby Taxi Bajaj Website

Table 3.3 Summary of Representative Vehicles by Category

LGED Category Most Popular % Second Popular % Total Two
Make/Model Make/Model Makes %
Medium Truck Tata SE 1612 28% Bedford England 21% 55%
Small Truck Isuzu NKR55L 46% Toyota 13% 59%
Pickup Isuzu NKR55L 46% Toyota 13% 59%
Bus Hino AK series 56% Tata 32% 82%
Bus Mini Tata LP909 44% Mitsubishi 19% 63%
Micro Bus Toyota Liteace 81% Mitsubishi 13% 94%
Utility/ Jeep Mitsubishi Pajero 25% Toyota 23% 48%
Car Toyota Corolla 74% Nissan 7% 81%
Motor Cycle Honda 125 58% Yamaha 14% 2%
Auto Rickshaw/ Mohenro Bajaj Baby Taxi 97% Other 3% 100%
Nosimon/ Karomon Unknown 97% Other 3% 100%

Source: Nitol Motors, ISUZU Website, Hino Website, Toyota Website, Mitsubishi Website, Honda Website, Bajaj Website

As Bangladesh has no vehicle manufacturing plant, all vehicles are imported either completely built up
(CBU) or completely knocked down (CKD). Most trucks, buses and auto- rickshaws are imported knocked down
in the form of chassis and engine, whereas cars, microbuses, motor cycles and utilities are imported whole.
The vehicle market is dominated by Japanese and Indian manufacturers and in particular:

» Toyota (Japan) - Microbuses, four wheel drives and Saloon cars
» Honda (Japan) - Motorcycle

» Hino (Japan) - Buses

» Tata (India) - Trucks and Buses

» Bajaj (India) - Auto-Rickshaws/ Motor Cycles

The following section gives a brief description of the vehicles in each of the LGED categories.

Truck Medium

The medium truck market is dominated by three makes: Bedford England, Bedford Hindustan and TATA,
which account for some 75 per cent of the market. However, the number of Bedford’s has been declining in
recent years and the TATA is becoming increasingly popular. During 1994-95 truck imports were dominated by
TATA who’s most popular model is the 15.6 tonne GVW SE1612.
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Truck Small

It is evident that the small truck market is increasing in importance. Previous studies have not identified this
as an important category but the 1995/1996 traffic census identified significant volumes on the LGED road
network. This increasing trend has been steadily prevailing since then. This increase is symptomatic of the
development of the economy and commercial liberalization. New vehicles are being imported mostly from
Japan and Isuzu, Toyota and Mitsubishi dominate this small but growing market. The Isuzu NKR55L was
selected as the representative model.

Bus

Buses can be divided into luxury categories. Hino of Japan and TATA of India dominate the Bus Heavy market,
with some 90 per cent of the total market share. Of these the Hino AK series is by far the most popular and is
expected to increase its market share with the introduction of more luxury air- conditioned inter-urban
services as the road network improves. In the category of large bus, the chair class bus still dominates and as
such has been selected as the representative vehicle for modeling.

Bus Mini

The major brands of minibus are Isuzu, Mitsubishi, Hindustan, TATA, Nissan, Toyota and Eicher. The
Japanese makes were popular till the last half of the 1980’s but the Indian have been steadily increasing their
share and now the TATA LP909 is dominating new purchases. For the last three years its share of the total
market was over 70%.

Micro Bus

Microbuses are usually privately owned and small numbers are operated by public transport. Toyota dominates this
category with its Hyace and Lightace models and has an 81% share of the market. The Mitsubishi L300 accounts
for most of the remainder.

Car

Toyota also dominates the car fleet with 74% of the market. Most imports now consist of the highly popular Corolla
Sedan 5 door saloon, which comes in several variants. A mid range variant (1300 GL) was chosen for the
representative model. Some cars are imported as re- conditioned second hand vehicles.

Utility/ Jeep (4WD)

The utility vehicle market is dominated by Japanese luxury four wheel drive models, usually referred to as Jeeps.
The Mitsubishi Pajero and the Toyota Land Cruiser account for over half this market. The utility category also
includes pick ups. But as these vehicles account only for a small proportion of the whole utility market they are
not considered for separate modeling. In 1999 a joint venture between Mitsubishi and Progati Industries Ltd
Bangladesh started to import Pajeros in knocked down form and manufacture their bodywork locally. The cost of
these vehicles is significantly less than the completely built up versions. The proportion of these vehicles in the
market is increasing significantly. At the same time the Rangs Limited has been importing Pajero GL V31
VHNDR category of vehicles. These types of middle range Pajeros are dominating the present market share.
So, the Pajero GL V31 VHNDR has been chosen for modeling.

Auto-Rickshaw/ Mohindra

The auto-rickshaw market is divided into three categories, which are defined by their respective manufacturers:
Mishuk (Atlas), Babytaxi (Bajaj), Tempo (Vespa). In addition auto- vans are built on various chassis. The Mishuk is
a locally developed three wheeled vehicle based on a motorcycle engine, manufactured in Bangladesh by Atlas
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Ltd. However, only a small number of this variety was constructed so far and the market is still dominated by the
Bajaj Babytaxi. The usually Vespa based Tempo is a larger passenger carrying vehicle (up to 15) which has a
small but growing share of the auto rickshaw market.

It should be noted that an important development in 2002 was the introduction of CNG (Concentrated
Natural Gas) powered auto-rickshaws in Bangladesh. The VOC's for this new category will be assessed in the next
RUC studies.

Modified Tempo/ Nosimon/ Karimon

The auto-rickshaw market is divided into three categories, which are defined by their respective manufacturers:
Tempo/ Nosimon/ Karimon. In addition auto- vans are built on various chassis. The Tempo is a locally developed
three wheeled vehicle based on a motorcycle engine, manufactured in Bangladesh by Atlas Ltd. However, only
a small number of this variety was constructed so far and the market is still dominated by the Nosimon/ Karimon.
The usually Nosimon/ Karimon based Tempo is a larger passenger carrying vehicle (up to 10) which has a small
but growing share of the auto rickshaw market.

Motorcycle
Honda dominates the motorcycle market with 58 percent of the fleet, most of which are 125cc variants.
Yamaha, Bajaj and Suzuki account for 14 per cent, 6 per cent and 4 per cent of the remaining market
respectively.

Bicycle

Under this category, all two-wheeled NMT are considered. India and China made Bicycles largely dominate in
the market. A small proportion of this category is assembled by the vendors combining local and imported
parts and accessories. In this study, modeling of bicycles for VOCs are based on a composite of the available
models in Bangladesh.

Rickshaw/Rickshaw-Van-Engine

All three wheeled motorized transports are considered under this group. Rickshaw is a very common mode of
transport throughout Bangladesh. The vans are more popular in rural areas. The frames and bodies of this type
of vehicle are made locally using both local and imported parts. Rims and chains are generally imported from
adjacent areas of the neighboring country, while tyres and bearing are locally manufactured.

Rickshaw/Rickshaw-Van

All three wheeled non-motorized transports are considered under this group. Rickshaw is a very common mode
of transport throughout Bangladesh. The vans are more popular in rural areas. The frames and bodies of this type
of vehicle are made locally using both local and imported parts. Rims and chains are generally imported from
adjacent areas of the neighboring country, while tyres and bearing are locally manufactured.
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2.14 Characteristics of Representative Vehicles
Table 3.4a and 3.4b set out the physical characteristics of the representative vehicle types identified in the
previous section.

Table 3.4a Vehicle Characteristics: Engine and Tyres

Category Make Importe d Fuel cC Cylin Metric No. Type of Tyres
as -ders HP Tyres

Motorized

Medium Tata SE CKD Diesel 5675 6 120 6 10.00x20-16PR

Truck 1612/42

Small Truck Isuzu NKR55L CKD Diesel 2771 4 72 4 7.50x20-12PR

Bus Heavy Hino AK3HMKA CKD Diesel 6443 6 195 6 9.00x20-14PR

Bus Mini Tata LP909/36 CKD Diesel 4788 6 112 6 7.50x20-12PR

Bus Light Toyota Liteace CBU Petrol 1800 4 79 4 5.50x13-8PRLT

Utility/Jeep Mitsubishi CBU Petrol 2400 4 132 4 205-R16
Pajero

Car Toyota Corolla Sadan CBU Petrol 1300 4 110 4 155- SR13
1300GL

Auto Rickshaw Bajaj Baby Taxi CKD Petrol/ 145 1 5.52 3 4.0x8-6PR

5%O0il

Nosimon/ Bajaj Baby Taxi CKD Petrol/ 5%O0il 145 1 5.52 3 4.0x8-6PR

Auto Rick

Motor Cycle Honda CG125 CBU Petrol 125 1 11 2 Front2.5 - 4PR

Rear 3.0 -4PR

Source: Nitol Motors, ISUZU Website, Hino Website, Toyota Website, Mitsubishi Website, Honda Website, Bajaj Website

Table 3.4b Vehicle Characteristics: Weights and Dimensions

Category Make Axles TARE GVW kg Length Width Height mm
No. kg mm mm
Medium Truck Tata SE 1612/42 2 4,015 15,660 6,970 2,434 3,625
Small Truck Isuzu NKR55L 2 2,750 5,200 6,025 1,880 2,220
Bus Heavy Hino AK3HMKA 2 4,145 12,500 10,005 2,430 1,995
Bus Mini Tata LP909/36 2 3,300 9,000 5,970 2,159 1,900
Bus Light Toyota Liteace 2 1,180 2,150 4,453 1,695 1,870
Utility (Jeep) Mitsubishi Pajero 2 1,930 2,800 4,645 1,695 1,865
Car Toyota Corolla 2 998 1,510 4,270 1,685 1,380
Sedan 1300GL
Auto Rickshaw Bajaj Baby Taxi 2 200 580 1,900 745 1,020
Nosimon/ Auto Bajaj Baby Taxi 2 200 580 1,900 745 1,020
Rick
Motor Cycle Honda CG125 2 96 N 1900 745 1020
Bicycle nc 2 nc 50 nc nc nc
Rickshaw / Rickshaw/van 2 304
Rattery na nc nc nc nc
Rickshaw na 2 ne 304 ne ne ne
Animal Cart na 1 ne 1800 ne ne ne

Source: Nitol Motors, ISUZU Website, Hino Website, Toyota Website, Mitsubishi Website, Honda Website, Bajaj Website
Notes:

N =no manufacturers data

TARE = unloaded weight, GVW = gross vehicle weight

CKD = completely knocked down, CBU = completely built unit
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CHAPTER 4: VEHICLE OPERATING COSTS

4.1 Introduction

The prediction of vehicle operation cost (VOC) is a complex procedure, as costs of all relevant components of the
vehicle are included for the entire Bangladesh vehicle fleet consisting of a plethora of vehicle types. Moreover,
the variation of these costs under different operating conditions must also be understood. These operating
conditions are normally categorized as:

e Horizontal curvature

e Vertical curvature

e Road Surface Condition

e Traffic Congestion

4.2  Selection of Representative Vehicle Types

The LGED vehicle types are too many. It would be difficult for the traffic survey enumerator to classify
and getting sufficient vehicle types to accurately model RUC and traffic effects. This means that some “sub-
categories” of vehicles are not recorded (see Table 4.1) especially in the Truck, Bus, Auto Rickshaw, Cycle
Rickshaw and Cart categories. The last column of Table 4.2 shows which vehicle belonging to the respective
sub category is currently modeled. In each case the most prevalent vehicle is modeled according to current
knowledge. The exception is the cart category where human carts may outnumber animal carts.

The modeling could be improved by estimating a weighted average relationship for the vehicles with sub
categories. This would have to be based on additional research to identify the proportions of vehicles in each
category and to collect the VOC information needed to model them. Alternatively, the sub-categories could be
included in an expanded traffic count form and new relationships established. But this is not possible to take into
consideration until the current problems with the traffic counting EXEL programme are addressed as
enumerators already face a lot of troubles classifying the 15 existing categories.

Table 4.1 LGED Vehicle Categories

LGED Category Sub Category Modeled

Truck Medium

Truck Small

Pickup

Bus Ordinary, Chair, Luxury Chair

Bus Mini

Bus Micro

Utility/ Jeep

Car

Auto Rickshaw/ Mohendra Baby Taxi, Tempo Baby Taxi, Modified Tempo

Motor Cycle

Rickshaw/ Rickshaw Van Battery Passenger and Van Passenger

Rickshaw/ Rickshaw Van Passenger and Van Passenger

Source: LGED Vehicle Categories, 2018

The data inputs for the model have been collected through field survey during 2018. A total of 40 field staff
including 8 supervisors were selected with 4 investigators in Dhaka, Chittagong, Rajshahi, Khulna, Barisal,
Sylhet, Mymenshing & Rangpur areas each. The data were entered into a computer database. It is
understandable that in order to arrive at more realistic results for the country as a whole, field surveys covering
more areas are necessary, which calls for more financial and personnel resources as well as time span.
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4.3 Utilization

4.3.1 Existing Characteristics

The way in which a vehicle is utilized is a key parameter in estimating VOC. In Bangladesh commercial vehicles
are often intensively utilized. Buses, in particular, are operated around the clock with different sets of crews on
daytime and nighttime schedules. Table 4.2 shows the Average Annual Utilization of Vehicles. Large buses
operating on the intercity routes are utilized for up to 85% of the time available. Medium truck and mini bus are
utilized 69 per cent and 73 per cent respectively. Light vehicles like microbus, jeep, car and motorcycle are less
utilized.

For modeling VOC it is necessary to estimate how many kilometers on an average a vehicle is driven a year
and how many hours the vehicle is operated. The data on vehicle utilization collected through 2018 survey by
Economics Circle of RHD are provided in Table 4.2. This shows that distances traveled by large buses are very
high reflecting their higher utilization ratios, while the smaller vehicles except baby taxi are driven much less as
would be normally expected.
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Table 4.2 Average Annual Utilization of Vehicles. 2018

Table 4.2 Average Annual Utilization of Vehicles, 2009

Table 4.2 Average Annual Utilization of Vehicles, 2018

Table 4.2: Comparison with 2009 & 2018

Before Situation-2009

After Situation-2018

Change in %

Category Annual Driven Anr_lual Hours Annua_l Hours Utilifation Category Annual Driven Anr_lual Hours Annu&fl Hours Utilifation Category Annual Driven Anr_lual Hours Annua_l Hours Utilifation
Km in Work Driven Ratio (1) Km in Work Driven Ratio (1) Km in Work Driven Ratio (1)
Truck Medium 80,700 3,100 2,036 66% Truck Medium 88,770 3,410 2,240 69% Truck Medium 10.00% 10.00% 10.00% 4.00%
Truck Small 74,000 3,600 1,748 49% Truck Small 80,660 3,924 1,905 50% Truck Small 9.00% 9.00% 9.00% 3.00%
Bus Heavy 129,800 3,450 2,864 83% Bus Heavy 137,588 3,657 3,036 85% Bus Heavy 6.00% 6.00% 6.00% 2.00%
Bus Light 66,700 3,060 2,121 69% Bus Light 74,704 3,427 2,376 73% Bus Light 12.00% 12.00% 12.00% 6.00%
Bus Mini 56,800 3,200 1,171 37% Bus Mini 65,320 3,680 1,347 38% Bus Mini 15.00% 15.00% 15.00% 4.00%
Utility 22,000 4,700 863 18% Utility 23,760 5,076 932 19% Utility 8.00% 8.00% 8.00% 7.00%
Car 50,000 2,850 1,276 45% Car 53,500 3,050 1,365 47% Car 7.00% 7.00% 7.00% 4.00%
Auto Rick 46,000 1,950 1,695 87% Auto Rick 54,740 2,321 2,017 89% Auto Rick 19.00% 19.00% 19.00% 2.00%
Tempo 44,000 3,850 2,126 55% Tempo 52,800 4,620 2,551 57% Tempo 20.00% 20.00% 20.00% 3.00%
Motor Cycle 13,000 3,950 588 15% Motor Cycle 15,210 4,622 688 16% Motor Cycle 17.00% 17.00% 17.00% 4.00%
Bicycle * 4,000 260 5040 15% Bicycle * 4,400 286 5,544 16% Bicycle * 10.00% 10.00% 10.00% 4.00%
Rickshaw * 14,000 1,000 17640 15% Rickshaw * 15,400 1,100 19,404 16% Rickshaw * 10.00% 10.00% 10.00% 4.00%
Animal Cart * 5,000 1,600 6300 15% Animal Cart * 5,500 1,760 6,930 16% Animal Cart * 10.00% 10.00% 10.00% 4.00%

Source : Vehicle Operators Survey 2008
Note: (1) = Hours driven as % of hours in work
* = Non-motorized Vehicle

Source : Vehicle Operators Survey 2008
Note: (1) = Hours driven as % of hours in work
* = Non-motorized Vehicle

Source : Vehicle Operators Survey 2008
Note: (1) = Hours driven as % of hours in work
* = Non-motorized Vehicle

Another important aspect of utilization is the length of time vehicles are operated before they are scrapped or sold, known as the service life. This is a vital component
in estimating the depreciation charges attributable to each vehicle. The survey established the average age of vehicles belonging to the operators drivers/owners)
interviewed and also to what age operators normally keep the vehicles under their possession (Table 4.3). It also sets out the percentage of vehicles in the sample
that were purchased second-hand.
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Table 4.3 Age and Operational Life of Vehicles in 2018

Table 4.3 Age and Operational Life of Vehicles in Years, 2009

Table 4.3 Age and Operational Life of Vehicles in Years, 2018

Table 4.3: Comparison with 2009 & 2018

Before Situation-2009

After Situation-2018

Change in %

Category Average Age Normal Service Life E’i:g::s:::/f Category Average Age Normal Service Life Iiiig::s::[:/f Category Average Age Normal Service Life ii:g::s:::/f
Truck Medium 9 9 12 Truck Medium 9 9 12 Truck Medium 0.0% 0.0% 0.0%
Truck Small 10 8 43 Truck Small 10 8 43 Truck Small 0.0% 0.0% 0.0%
Bus Heavy 7 5 11 Bus Heavy 7 5 11 Bus Heavy 0.0% 0.0% 0.0%
Bus Light 10 5 17 Bus Light 10 5 17 Bus Light 0.0% 0.0% 0.0%
Bus Mini 9 6 42 Bus Mini 9 6 42 Bus Mini 0.0% 0.0% 0.0%
Utility 8 7 9 Utility 8 7 9 Utility 0.0% 0.0% 0.0%
Car 8 5 31 Car 8 5 31 Car 0.0% 0.0% 0.0%
Auto Rick 4 5 7 Auto Rick 4 5 7 Auto Rick 0.0% 0.0% 0.0%
Tempo 8 6 16 Tempo 8 6 16 Tempo 0.0% 0.0% 0.0%
Motor Cycle 8 5 0 Motor Cycle 8 5 (o] Motor Cycle 0.0% 0.0% #DIV/0!
Bicycle * nc 18 nc Bicycle * nc 18 nc Bicycle * #VALUE! 0.0% #VALUE!
Rickshaw * nc 12 nc Rickshaw * nc 12 nc Rickshaw * #VALUE! 0.0% #VALUE!
Animal Cart * nc 8 nc Animal Cart * nc 8 nc Animal Cart * #VALUE! 0.0% #VALUE!

Source : Vehicle Operators Survey 2009

Source : Vehicle Operators Survey 2018

Source: Nitol Motors, ISUZU Website, Hino Website, Toyota Website, Mitsubishi Website, Honda Website, Bajaj Website

4.3.2 Operators on Road Improvements

As part of the survey, operators were asked what benefits they had obtained from improved roads and bridges. The purpose of this was to establish an idea of
the impact of the road improvement programme in general terms and to find out how operators respond to improved conditions of a road. This determines how
depreciation is modeled in the economic appraisal system. The results showed that all operators interviewed had benefited from road and bridge improvements (Table

4.4),
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Table 4.4 Operators’ Opinion on Road Improvements (Percent), 2018
Table 4.4 Operator's Responses to Road Improvements (%), 2009

Table 4.4 Operator's Responses to Road Improvements (%), 2018

Table 4.4: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %

Response Benefited (;;2?;?0:' More trips Longer trips | Increased load|| Response Benefited (;';Z?a%ieor More trips Longer trips | Increased load|| Response Benefited 222:;?0: More trips Longer trips | Increased load
Truck Med 80 63 36 21 43 Truck Med 82 65 37 22 44 Truck Med 3.00% 3.00% 3.00% 3.00% 3.00%
Truck Small 43 40 38 25 37 Truck Small 45 42 40 26 39 Truck Small 5.00% 5.00% 5.00% 5.00% 5.00%
Bus Heavy 48 34 46 54 0 Bus Heavy 49 35 47 55 0 Bus Heavy 2.00% 2.00% 2.00% 2.00% #DIV/0!
Bus Light 33 30 62 38 0 Bus Light 35 32 66 40 0 Bus Light 6.00% 6.00% 6.00% 6.00% #DIV/0!
Bus Mini 38 23 73 27 0 Bus Mini 40 24 76 28 0 Bus Mini 4.00% 4.00% 4.00% 4.00% #DIV/O!
Utility 23 10 67 33 0 Utility 24 1 70 35 0 Utility 5.00% 5.00% 5.00% 5.00% #DIV/0!
Car 13 20 50 50 0 Car 14 21 52 52 0 Car 4.00% 4.00% 4.00% 4.00% #DIV/0!
Tempo 25 28 75 25 0 Tempo 27 30 80 27 0 Tempo 7.00% 7.00% 7.00% 7.00% #DIV/0!
Auto Rick 25 23 63 37 0 Auto Rick 27 25 69 40 0 Auto Rick 9.00% 9.00% 9.00% 9.00% #DIV/O!
Motor Cycle 5 3 100 0 0 Motor Cycle 5 3 106 0 0 Motor Cycle 6.00% 6.00% 6.00% #DIV/0! #DIV/0!
Average 33 27 61 31 8 Average 35 29 64 33 8 Average 0.05 0.05 0.05 #DIV/0! #DIV/0!

Source: Vehicle Operators Survey 2009

Source: Vehicle Operators Survey 2018

The operators were asked to mention the benefits they have obtained from 3 projects leading to improvement of roads and bridges. The most important benefits are presented
in Table 4.5 &4.6.
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Table 4.5 Average Savings in Time and Operation Cost to Operators for Specific Road & Bridge Projects

Table 4.5 Average Saving in Time and Operation Cost, 2009

Table 4.5 Average Saving in Time and Operation Cost, 2018

Table 4.5: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %
Source: Source: Source:
Vehicle Vehicle Vehicle
) Time | VOC Time | VOC Dhgka Time | VOC |Operatol . Time | VOC Time | VOC Dhgka Time | VOC [Operatof ) Time | VOC Time | VOC Dhgka Time | VOC [Operatof
Project . . . . City . . Project . ) . . City . . Project . ) . . City . .
Saving | Saving Saving | Saving Saving | Saving| rs Saving | Saving Saving | Saving Saving | Saving| rs Saving | Saving Saving | Saving Saving| Saving| rs
Roads Roads Roads
Survey Survey Survey
2009 2009 2009
Truck Med 13.00 | 16.00 18.00 | 14.00 0.00 | 0.00 Truck Med 13.16 | 16.19 18.22 | 1417 | 0.00 | 0.00 | 0.00 | 0.00 ||Truck Med 1.20% | 1.20% 1.20% | 1.20% | #DIV/0!| #DIV/0!| #DIV/0! | #DIV/0!
Truck Small 3 | 20.00 | 24.00 28.00 | 15.00 15.00 | 0.00 Truck Small 5 | 2026] 2431 28.36 | 1520 | 0.00 | 1520 | 0.00 | 0.00 [|Truck Small 5 | 130%] 1.30% 1.30% | 1.30% |#DIV/0!| 1.30% | #DIV/0![ #DIV/0!
& & 2
Bus Heavy % 2400 1500 | | 10.00| 5.00 0.00 | 0.00 Bus Heavy % 2436|1523 o |1015] 508 | 0.00 | 0.00 [ 0.00 | 0.00 (|BusHeavy % 1.50% | 1.50% | & | 1.50% | 1.50% |#DIV/O![#DIV/0![#DIV/0![#DIV/0!
2 g 5 g 5 ;
) ] X . s X . s <
Bus Light < | 23.00 | 22.00 & | 14.00| 9.00 0.00 | 0.00 Bus Light L | 2325 2224 & | 1415] 910 | 000 | 0.00 | 0.00 | 0.00 |[BusLight L 11.10% [ 1.10% | & | 1.10% | 1.10% | #DIV/O!| #DIV/0!| #DIV/O!| #DIV/0!
g = g = g =
4 o 4 o [+4 o
Bus Mini g 25.00 | 17.00 é_ 20.00 | 10.00 0.00 | 0.00 Bus Mini E 2533 | 17.22 § 20.26 | 10.13 | 0.00 | 0.00 | 0.00 | 0.00 [|Bus Mini E 1.30% | 1.30% § 1.30% | 1.30% | #DIV/0!| #DIV/0!| #DIV/0! | #DIV/0!
= = =
Utility g 21.00 | 14.00 20.00 | 12.00 0.00 | 0.00 Utility g 2129 | 1420 2028 | 1217 | 0.00 | 0.00 | 0.00 | 0.00 [futility g 1.40% | 1.40% 1.40% | 1.40% | #DIV/0!| #DIV/0!| #DIV/0! | #DIV/0!
2 2 2
o [=] [=]
Car 48.00 | 17.00 24.00 | 13.00 0.00 | 0.00 Car 48.58 | 17.20 2429 | 1316 | 0.00 | 0.00 | 0.0 | 0.00 ||Car 1.20% | 1.20% 1.20% | 1.20% | #DIV/0!| #DIV/0!| #DIV/0! [ #DIV/0!
Tempo 19.00 | 18.00 0.00 | 0.00 12.00 | 12.00 Tempo 19.23 | 18.22 0.00 | 0.00 | 0.00 | 1214 ]| 1214 | 0.00 ||Tempo 1.20% | 1.20% #DIV/0!| #DIV/0!| #DIV/0!| 1.20% | 1.20% |#DIV/0!
Auto Rick 80.00 [ 0.00 22.00 | 12.00 16.00 | 12.00 Auto Rick 81.12| 0.00 2231 1247 | 0.00 | 16.22 | 12.17 | 0.00 [|Auto Rick 1.40% | #DIV/0! 1.40% | 1.40% |#DIV/0!| 1.40% | 1.40% [#DIV/0!
Motor Cycle 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 Motor Cycle 0.00 | 0.00 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 [|Motor Cycle #DIV/0!| #DIV/0! #DIV/0!| #DIV/0!] #DIV/0!| #DIV/0!| #DIV/O! | #DIV/0!
Average 24.00 | 19.00 19.00 | 11.00 16.00 | 12.00 Average 24.36 | 19.29 | 0.00 | 19.29 | 11.17 | 0.00 | 16.24 | 12.18 [ 0.00 [|Average 1.50% | 1.50% |#DIV/0!| 1.50% | 1.50% | #DIV/0!| 1.50% | 1.50% |#DIV/0!
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Table 4.6 Average Savings in Time and Operation Cost to Operators for Specific Road & Bridge Projects

Table 4.6 Average Saving in Travel Time and Operation Cost, 2009

Table 4.6 Average Saving in Travel Time and Operation Cost, 2018

Table 4.6: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %
Saving Time Saving VOC Saving Saving Time Saving VOC Saving Saving Time Saving VOC Saving
Truck Med 17.00 13.00 Truck Med 17.20 13.16 Truck Med 1.20% 1.20%
Truck Small 19.00 19.00 Truck Small 19.27 19.27 Truck Small 1.40% 1.40%
Bus Heavy 20.00 13.00 Bus Heavy 20.32 13.21 Bus Heavy 1.60% 1.60%
Bus Light 19.00 12.00 Bus Light 19.32 12.20 Bus Light 1.70% 1.70%
Bus Mini 32.00 17.00 Bus Mini 3242 17.22 Bus Mini 1.30% 1.30%
Utility 20.00 12.00 Utility 20.30 12.18 Utility 1.50% 1.50%
Car 26.00 24.00 Car 26.31 2429 Car 1.20% 1.20%
Tempo 13.00 11.00 Tempo 13.22 11.19 Tempo 1.70% 1.70%
Auto Rick 27.00 9.00 Auto Rick 27.49 9.16 Auto Rick 1.80% 1.80%
Motor Cycle 23.00 18.00 Motor Cycle 23.37 18.29 Motor Cycle 1.60% 1.60%
Average 21.00 14.00 Average 21.25 14.17 Average 1.20% 1.20%

Source: Vehicle Operators Survey, 2009
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Table 4.7 Average Savings in Travel Time and Operation Cost to Operators for Improvement of Network in General
Table 4.7 Percentage Tariffs Applicable to Representative Vehicles and Tyres, 2009  Table 4.7 Percentage Tariffs Applicable to Representative Vehicles and Tyres, 2018  Table 4.7: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %
VAT on VAT on VAT on
category |LPFonCIF| coonav| SPO [ avscoss| Amonav] PSEO™ | atvar |psion ciF||category [LPFonciF{ coonav| SPOM | avscoss| amonav| PSEOM [ atvar |Psion ciF||category |LpFoncie] coonav| SPO" | avicoss|Amonav| PSEO™ | atvat |psionciF
AV+CD D AV AV+CD D AV AV+CD D AV
Truck Truck Truck
1% 25% 15% 3% 4% 1.50% 1% 1% 25% 0% 15% 3% 4% 2% 1% N 0% 0% #DIVIO! 0% 0% 0% 0% 0%
Medium Medium Medium
Truck Small 1% 25% 15% 3% 4% 1.50% 1% Truck Small 1% 25% 0% 15% 3% 4% 2% 1% Truck Small 0% 0% #DIV/O! 0% 0% 0% 0% 0%
Bus Heavy 1% 12% 15% 3% 4% 1.50% 1% Bus Heavy 1% 12% 0% 15% 3% 4% 2% 1% Bus Heavy 0% 0% #DIV/O! 0% 0% 0% 0% 0%
Bus Light 1% 12% 15% 3% 4% 1.50% 1% Bus Light 1% 12% 0% 15% 3% 4% 2% 1% Bus Light 0% 0% #DIVIO! 0% 0% 0% 0% 0%
Bus Mini 1% 25% 15% 3% 4% 1.50% 1% Bus Mini 1% 25% 0% 15% 3% 4% 2% 1% Bus Mini 0% 0% #DIVIO! 0% 0% 0% 0% 0%
Utility 1% 25% 65% 15% 3% 4% 1.50% 1% Utility 1% 25% 65% 15% 3% 4% 2% 1% Utility 0% 0% 0% 0% 0% 0% 0% 0%
Car 1% 25% 25% 15% 3% 4% 1.50% 1% Car 1% 25% 25% 15% 3% 4% 2% 1% Car 0% 0% 0% 0% 0% 0% 0% 0%
Auto Rick 1% 25% 15% 15% 3% 4% 1.50% 1% Auto Rick 1% 25% 15% 15% 3% 4% 2% 1% Auto Rick 0% 0% 0% 0% 0% 0% 0% 0%
Motor Motor Motor
1% 25% 15% 15% 3% 4% 1.50% 1% 1% 25% 15% 15% 3% 4% 2% 1% 0% 0% 0% 0% 0% 0% 0% 0%
Cycle Cycle Cycle
Average 1% 22% 30% 15% 3% 4% 2% 1% Average 1% 22% 13% 15% 3% 4% 2% 1% Average 0% 0% #DIV/0! 0% 0% 0% 0% 0%
Source : Road Network Maintenance and Improvement Project Il, 2007 Notes: * on 110% of AV+CD+IDSE. Source : Road Network Maintenance and Improvement Project I, 2017 Notes: * on 110% of AV+CD+IDSE.

4.4  Vehicle Purchase Costs

Vehicle purchase costs have beenderived from a survey of established motor vehicle outlets in Dhaka. In order to derive economic costs the final retail prices
(actual cost to the purchaser) are required to be broken down into its constituent parts to identify taxation and foreign currency components.

Duties and taxes are charged on the “Assessable Value (AV)” of the import, which means the Cost, Insurance & Freight (CIF) value in foreign currency converted to
Taka at the prevailing exchange rate set by the Bangladesh Bank. If the Cost & Freight (C&F) value only is given, then insurance and a landing fee of 1% each is
applied to the C&F cost to give the assessable value. A number of duties and taxes are charged on CIF value, which is set out in Bangladesh Operative Tariff Schedule
issued by the National Board of Revenue. The following five duties and taxes are payable on the assessable value (AV):

Customs Duty (CD): Charged at a percentage of the AV. These vary between 14 and 40% for vehicle imports. Duty on micro and car
have been reduced from 40 to 25% and 35 to 25% since 2018. On the other hand duty on medium truck,
large bus, mini bus, baby taxi and motorcycle have been increased compared to 2009;

Development Surcharge (DS): Charged at a uniform rate of 4% of AV on all types of motorized vehicle;
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Supplementary Duty (SD): Additional charge under the VAT Act on jeep, car, baby taxi and motor cycle charged as a percentage rate on AV;

Value Added Tax (VAT): Charged almost at a uniform rate of 15% (except mini bus wherein 19% and motor cycle 18%) on the AV inclusive
of customs duty and Supplementary Duty, i.e., VAT on CIF+CD+SD;

Advance Income Tax (AIT): Charged at a flat rate of 3% on AV, except for Governmentimports;

Landing Permit Fee ( LPF): Charged at a flat rate of 1.5% of AV on imports in excess of Taka 100,000, except for Government imports

mainly applicable for large bus type.

Tariffs charged on the representative vehicle categories are set out in Table 4.7. The CIF prices of the vehicle at Chittagong Port are paid either in US dollar or
Japanese Yen. Other costs include port dues, transportation, assembling (for knocked down units) and dealers’ overheads and margins are paid in Tk. The
economic cost is taken as the CIF cost plus all port, transport and assembly costs incurred in getting to the retail price of the vehicle which are shadow priced
according to the Standard Conversion Factor (SCF). Table 4.8 provides the breakdown of vehicle purchase costs. The Table shows that the price of all categories of
vehicles has increased in 2018 compared to 2009. Substantial increase has been reported for car, auto-rickshaw, minibus and utility vehicles.
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Table 4.8 New Vehicle Purchase Costs (Taka in 2018 prices)
Table 4.8 New Vehicle Purchase Costs (Taka in 2009 Prices)

Table 4.8 New Vehicle Purchase Costs (Taka in 2018 Prices)

Table 4.8: Comparison with 2009 & 2018

SCE 0.907
Before Situation-2009 : After Situation-2018 Change in %
Category CIats U ﬁii:‘ggs? Fi:ao:\ilial EcI:::Inic Category IR Ui ﬁ::':‘cbgs? Fi::;aclial EcI:?rlnic Category G Qi ﬁ:i?gg; Fi:::::lial Ecz:t:rlnic
Truck Medium 922,189 380,859 831,860 2134899 1,936,353 Truck Medium 1,032,842 426,562 931,683 2391087 2,168, 716f|Truck Medium 12.00% 12.00% 12.00% 12.00% 12.00%
Truck Small 909,80 340,190 202544 1452534 1,317,448 Truck Smal 1055368 394,620 23,951 1684939 1,528,240[ Truck Small 16.00% 16.00% 16.00% 16.00% 16.00%
Bus Heavy 2,645,980 403594 1,175138]  4224717] 3,831,818 Bus Heavy 3,122,263 ar6240f 1306663 4985166 4521,546[Bus Heavy 18.00% 18.00% 18.00% 18.00% 18.00%
Bus Mini 1,260,000] 541,800f 400,500) 2,202,300) 1,997,486} Bus Mini 2,797,2004 1,202,796 889,110 4,889,106 4,434 419l1Bus Mini 122.00% 122.00% 122.00% 122.00% 122.00%
Bus Light 731,749 319,236 354,019 1,405,000] 1,274,335)|Bus Light 848,824 370,314 410,662 1,629,800] 1,478,229|Bus Light 16.00%] 16.00%] 16.00%] 16.00%] 16.00%]
Utility 1,154,367 1,575,132 771,769 3,501,267 3,175,649 Utility 2,435,714 3,323,529 1,628,433 7,387,673 6,700,620(f Utility 111.00% 111.00% 111.00% 111.00% 111.00%
Car 1,074,000 687,360 3220500 2084310 1,890,469 Car 13446480 8605747 4043334 26005561  23,668,674fcar 115200%|  115200%  115200%  115200%  1152.00%
Auto Rick 19,534 64,069 127,261 210,863 191,25| Auto Rick 43561 142,874 283,792 470,224 426,494 Auto Rick 12300%  12300%  12300%  123.00%  123.00%
Motor Cydle 12,8900 35,641 13,772 62,303 56,509 Motor Cycle 13,663 37,779 14,598 66,041 59,899 Motor Cydle 6.00% 6.00% 6.00% 6.00% 6.00%
Average 970056 483098 466646 1919799 | 1741258 || Average | 2755102 | 1664496 | 1091470 | 5511067 | 4998537 Average 175% 175% 175% 175% 175%

Source : Vehicle Dealer's Survey May 2009
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4.5 Consumable Costs

4.5.1 Tyre Costs

Tyres are imported from India, Japan, Malaysia, Indonesia and Taiwan with Indian tyres dominating the market mainly because they are cheaper. The
use of re-treaded tyres is common, as is shown in Table 49. As shown in this Table, both the usage and the prices of re-traded tyres have

been on increase in 2018, compared to 2009. For example the usage and the prices have been increased from 3.1% to 3.9%

Table 4.9 Use of Re-Treaded (RT) Tyres, 2018

Table 4.9 Use of Re-treaded (RT) Tyres, 2009

Table 4.9 Use of Re-treaded (RT) Tyres, 2018

Table 4.9: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %

Item % Of RT usage Cost Tk per RT tyre Item % Of RT usage Cost Tk per RT tyre Item % Of RT usage Cost Tk per RT tyre
Truck Med 57.00 1067.00 Truck Med 58.82 1101.14 Truck Med 3.20% 3.20%
Truck Small 9.00 1450.00 Truck Small 9.32 1500.75 Truck Small 3.50% 3.50%
Bus Heavy 30.00 2333.00 Bus Heavy 30.93 2405.32 Bus Heavy 3.10% 3.10%
Bus Light 33.00 2233.00 Bus Light 34.10 2307.14 Bus Light 3.32% 3.32%
Bus Mini 50.00 1200.00 Bus Mini 51.75 1242.00 Bus Mini 3.50% 3.50%
Utility 0.00 0.00 Utility 0.00 0.00 Utility #DIV/0! #DIV/0!
Car 20.00 575.00 Car 20.76 596.97 Car 3.82% 3.82%
Auto Rick 19.00 774.00 Auto Rick 19.61 798.77 Auto Rick 3.20% 3.20%

Average 27.25 1204.00 Average 28.16 1244.01 Average #DIV/O0! #DIV/0!
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As far as new tyres are concerned, their prices of different categories of vehicles are on increase between two survey periods. Maximum increase was reported for mini-
bus (230%) and motor cycle (220%). For other vehicle the increase was between 20-30% during the mentioned period (Table 4.10).

Table 4.10 Cost of New Tyre (Taka 2018 Prices)
Table 4.10 Cost of New Tyre (Taka 2009 Prices)

Table 4.10 Cost of New Tyre (Taka 2018 Prices)

Table 4.10: Comparison with 2009 & 2018

SCF 0907
Before Situation-2009 After Situation-2018 Change in %

Category Tyre Size Make goI:t Tariffs 2;22 ::ng::ti EEIEE: Category Tyre Size Make gz::t Tariffs 2;2:; z:r?::: EEE: Category Tyre Size Make CIF Cost| Tariffs 2;2:; Fi'?:;ial Ec:r;::“ic
TruckMedium [ 10.00x20-16PR|  IndiaRz | 11023 | 6040 | 2147 | 19210 | 17423 ||Truck Medium | 10.00x20-16PR|  IndiaRz | 13228 | 7248 | 2576 | 23052 | 20908 ||Truck Medium | 10.00x20-16PR| IndiaRz | 20.00% | 20.00% | 20.00% | 20.00% | 20.00%
TruckSmall | 7.50x20-12PR '”SS:IZT 4485 | 885 | 885 | 6255 | 5673 [[TruckSmal | 7.50x20-12PR '”;3:;?3 5696 | 1124 | 1124 | 7944 | 7205 [|Truck Small | 7.50x20-12PR '”gj:;;ia 27.00% | 27.00% | 27.00% | 27.00% | 27.00%
BusHeawy | 9.00x20-14PR | indiaRz | 9901 | 1555 | 1555 | 13101 | 11883 |[Bus Heawy | 9.00x20-14PR | indiaRz | 12089 | 1882 | 1882 | 15852 | 14378 |[BusHeawy | 9.00x20-14PR | indiaRz | 21.00% | 21.00% | 21.00% | 21.00% | 21.00%
Bus Mini 5.50¢13-6PR '”gj:;ja 2246 | 517 | 517 | 3280 | 2975 |[Bus Mini 550x13-6PR '"gﬁ:ﬁja 7412 | 1706 | 1706 | 10824 | 9817 ||Bus Mini 550x136PR '”g;’:;ja 230.00% | 230.00% | 230.00% | 230.00% | 230.00%
Bus Light 7.50x20-12PR '”gj:;ja 4388 | 481 | 841 | 5710 | 5179 ||Bus Light 7.50x20-12PR '"gﬁ:ﬁja 5353 | 587 | 1026 | 6966 | 6318 |[BusLight 7.50x20-12PR '”g;’:;ja 22.00% | 22.00% | 22.00% | 22.00% | 22.00%
Utility 205-R16 | JapanDuniop | 5614 | 913 | 913 | 7440 | 6748 [[utiity 205R16 | Japan Duniop | 7074 | 1150 | 1150 | 9374 | 8503 |[utiity 205-R16 | Japan Dunlop | 26.00% | 26.00% | 26.00% | 26.00% | 26.00%
Car 155-5R13 | Japan Dunlop | 2173 | 426 | 426 | 3025 | 2744 ||car 155-5R13 | Japan Dunlop | 2716 | 533 | 533 | 3781 | 3430 ||car 155-5R13 | Japan Dunlop | 25.00% | 25.00% | 25.00% | 25.00% | 25.00%
Auto Rick 4.00x86PR | IndiaDuniop | 649 | 90 | 90 | 829 | 752 ||AutoRick 4.00x86PR | IndiaDuniop | 837 | 116 | 116 | 1069 | 970 ||Auto Rick 4.00x8-6PR | India Dunlop | 20.00% | 29.00% | 29.00% | 29.00% | 29.00%
Motor Cycle F“"?Ff;'m India Dunlop | 544 | 143 | 143 | 830 | 753 |[motor Cycle Fmrl:rf;'m India Dunlop | 1741 | 458 | 458 | 2656 | 2409 |[Motor Cycle Fmr}:g;'m India Dunlop | 220.00% | 220.00% | 220.00% | 220.00% | 220.00%

Average 4568 | 1228 | 835 | 6631 | 6014 || Average 6238 | 1645 | 1175 | 9058 | 8215 [| Average 68.89% | 68.89% | 68.89% | 68.89% | 68.89%

Source : Vehicle Dealer’s Survey May 2009
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4.5.2 Fuel and Lubricants

Detailed information on fuel and lubricant cost is collected from Bangladesh Petroleum Corporation (BPC). The breakdown of unit costs of fuel and lubricants

is given in Table4.11. Although fuel price is highly volatile, between the two survey periods fuel price is found to have increased slightly by 1-2%.

Table 4.11 Economic and Financial Costs of Fuel (Taka per litre in 2018)

Table 4.11 Economic and Financial Costs of Fuel (Taka per litre in 201 Table 4.11 Economic and Financial Costs of Fuel (Taka per litre in Table 4.11: Comparison with 2009 & 2018

SCF 0.907 SCF 0.907 SCF 0.907
Before Situation-2009 After Situation-2018 Change in %
Vehicle Fuel cost (Diesel) Fuel cost (Petrol) Lubricant Cost Vehicle Fuel cost (Diesel) Fuel cost (Petrol) Lubricant Cost Vehicle Fuel cost (Diesel) Fuel cost (Petrol) Lubricant Cost
Category Category Category
Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco
. Truck Truck
Truck Medium | 89.67 81.33 101.90 9242 326.08 295.75 Medium 91.38 82.88 103.84 94.18 332.28 301.37 Medium 1.90% 1.90% 1.90% 1.90% 1.90% 1.90%
Truck Small 89.98 81.61 101.10 91.70 32352 29343 ||Truck Smalll  90.97 82.51 102.21 92.71 327.08 296.66 ||Truck Smalll 1.10% 1.10% 1.10% 1.10% 1.10% 1.10%
Bus Heavy 91.35 82.85 101.50 92.06 324.80 29459 ||BusHeavy| 9272 84.10 103.02 93.44 32967 299.01 || BusHeavy| 1.50% 1.50% 1.50% 1.50% 1.50% 1.50%
Bus Light 92.18 83.61 101.30 91.88 324.16 294.01 Bus Light | 93.38 84.70 102.62 93.07 328.37 297.84 BusLight | 1.30% 1.30% 1.30% 1.30% 1.30% 1.30%
Bus Mini 9347 84.78 101.60 92.15 325.12 29488 Bus Mini 94.97 86.14 103.23 93.63 330.32 299.60 Bus Mini | 1.60% 1.60% 1.60% 1.60% 1.60% 1.60%
Utility 94.58 85.78 101.70 92.24 32544 29517 Utility 96.19 87.24 103.43 93.81 330.97 300.19 Utility 1.70% 1.70% 1.70% 1.70% 1.70% 1.70%
Car 95.79 86.88 101.90 9242 326.08 295.75 Car 97.61 88.53 103.84 94.18 332.28 301.37 Car 1.90% 1.90% 1.90% 1.90% 1.90% 1.90%
Auto Rick 96.05 87.11 101.10 91.70 32352 29343 Auto Rick | 97.10 88.07 102.21 92.71 327.08 296.66 || AutoRick | 1.10% 1.10% 1.10% 1.10% 1.10% 1.10%
Motor Motor
Motor Cycle 97.06 88.03 101.10 91.70 32352 29343 Cyde 98.12 89.00 102.21 92.71 327.08 296.66 Cycle 1.10% 1.10% 1.10% 1.10% 1.10% 1.10%
Average 93.35 84.67 101.47 92.03 324.69 294.50 Average | 94.71 85.91 102.96 93.38 329.46 298.82 Average 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
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4.6

Vehicle Maintenance Policies and Costs

The large majority of the operators interviewed in the survey reported that they maintained their vehicles by themselves in their own garage (Table 4.12).
For example about 91-93% truck perators, 74-79% buse operators and 66-69% car operators are found to have maintained

their vehicles in their own garage in 2018. The similar proportions in the 2009 Survey were slightly less, only 1-2%.

Table 4.12 Vehicle Maintenance Policy
Table 4.12 Vehicle Maintenance Policy, 2009

Table 4.12 Vehicle Maintenance Policy, 2018

Table 4.12: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %

Policy Maoicvt::::‘;by Magi:::igle;‘ in Time related % | Use related % Policy Maoi:;lvt::::d%by Mzi:::;le;. in Time related % | Use related % Policy MT:vt:il::"j’Aby Mzi:::igle; in Time related % | Use related %
Truck Med 92.00 8.00 80.00 20.00 Truck Med 93.20 8.10 81.04 20.26 Truck Med 1.30% 1.30% 1.30% 1.30%
Truck Small 90.00 10.00 75.00 25.00 Truck Small 91.35 10.15 76.13 25.38 Truck Small 1.50% 1.50% 1.50% 1.50%
Bus Heavy 74.00 26.00 83.00 8.00 Bus Heavy 75.04 26.36 84.16 8.11 Bus Heavy 1.40% 1.40% 1.40% 1.40%
Bus Light 78.00 23.00 88.00 13.00 "Bus Light 79.33 23.39 89.50 13.22 Bus Light 1.70% 1.70% 1.70% 1.70%
Bus Mini 73.00 28.00 83.00 18.00 "Bus Mini 7417 2845 84.33 18.29 Bus Mini 1.60% 1.60% 1.60% 1.60%
Utility 65.00 35.00 68.00 33.00 Utility 66.17 35.63 69.22 33.59 Utility 1.80% 1.80% 1.80% 1.80%
Car 68.00 32.00 90.00 10.00 Car 69.09 32.51 91.44 10.16 Car 1.60% 1.60% 1.60% 1.60%
Motor Cycle 80.00 20.00 85.00 15.00 Motor Cycle 81.36 20.34 86.45 15.26 Motor Cycle 1.70% 1.70% 1.70% 1.70%
Temp 92.00 8.00 95.00 5.00 Temp 93.75 8.15 96.81 5.10 Temp 1.90% 1.90% 1.90% 1.90%
Auto Rick 95.00 5.00 78.00 22.00 Auto Rick 96.81 5.10 79.48 2242 Auto Rick 1.90% 1.90% 1.90% 1.90%
Total 807.00 195.00 825.00 169.00 Total 820.25 198.19 838.55 171.78 Total 16.40% 16.40% 16.40% 16.40%

Average 80.70 19.50 82.50 16.90 Average 82,02 19.82 83.85 17.18 Average 1.64% 1.64% 1.64% 1.64%

Source: Vehicle Operators Survey 2009

Source: Vehicle Operators Survey 2018

The annual costs of maintaining the representative vehicles were estimated from the operators’ survey and the relevant data are provided in Table 4.13.
Costs are highest for large buses, which appear to be realistic from the point of view of their high utilization. The average maintenance labour cost per month is

around Taka 14,000 for all vehicles, assuming a 200 working hours per month, the average financial cost per hour stands at Taka 70 and economic at Taka 63.
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Table 4.13 Annual Financial Cost of Vehicle Maintenance (Taka 2018 prices)
Table 4.13 Annual Financial Cost of Vehicle Maint. (Taka 2009)

Table 4.13 Annual Financial Cost of Vehicle Maint. (Taka 2018)

Table 4.13: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %
Truck Medium 92.00 8.00 80.00 20.00 200.00 181.40 | |Truck Medium 93.20 8.10 81.04 20.26 202.60 183.76 || Truck Medium 1.30% 1.30% 1.30% 1.30% 1.30% 1.30%
Truck Small 90.00 10.00 75.00 25.00 200.00 181.40 | |Truck Small 91.53 10.17 76.28 2543 203.40 184.48 [|Truck Small 1.70% 1.70% 1.70% 1.70% 1.70% 1.70%
Bus Heavy 74.00 26.00 83.00 8.00 191.00 173.24 | |Bus Heavy 187.22 65.78 209.99 20.24 483.23 438.29 |[Bus Heavy 153.00% | 153.00% | 153.00% | 153.00% | 153.00% | 153.00%
Bus Mini 78.00 23.00 88.00 13.00 202.00 183.21 Bus Mini 79.43 23.42 89.61 13.24 205.70 186.57 [|Bus Mini 1.83% 1.83% 1.83% 1.83% 1.83% 1.83%
Bus Light 73.00 28.00 83.00 18.00 202.00 183.21 Bus Light 7410 2842 84.25 18.27 205.03 185.96 | |Bus Light 1.50% 1.50% 1.50% 1.50% 1.50% 1.50%
Utility 65.00 35.00 68.00 33.00 201.00 182.31 Utility 66.11 35.60 69.16 33.56 204.42 185.41 Utility 1.70% 1.70% 1.70% 1.70% 1.70% 1.70%
Car 68.00 32.00 90.00 10.00 200.00 18140 ||Car 199.24 93.76 263.70 29.30 586.00 531.50 ||Car 193.00% | 193.00% | 193.00% | 193.00% | 193.00% | 193.00%
Auto Rick 80.00 20.00 85.00 15.00 200.00 181.40 | |Auto Rick 81.52 20.38 86.62 15.29 203.80 184.85 ||Auto Rick 1.90% 1.90% 1.90% 1.90% 1.90% 1.90%
Total 620.00 182.00 652.00 142.00 1596.00 | 1447.57 ||Total 872.33 285.63 960.63 175.58 | 2294.17 | 2080.82 ||Total 3.56 3.56 3.56 3.56 3.56 3.56
Average 77.50 22.75 81.50 17.75 199.50 180.95 |[|Average 109.04 35.70 120.08 21.95 286.77 260.10 ||Average 44.49% | 44.49% | 44.49% | 44.49% | 44.49% | 44.49%

Source: Vehicle Operators Survey 2009

RUC_Draft Final Report_2018_Zafar-24.06.2018.doc

Source: Vehicle Operators Survey 2018




4.7

Crew Costs

Driver, helper and conductors’ costs are presented in Table 4.14. Aimost all trucks have a permanent helper in addition to the driver. But most
of the buses have conductor in addition to driver and helper. The costs of drivers and helpers for buses are based on two crews per vehicle.
As shown in the Table below, between two inter survey period the crew wage costs in financial term are reported to have increased by 38%, while economic value of
crew coats by 13% only.

Table 4.14 Crew Wage Costs (Taka 2018 prices)
Table 4.14 Crew Wage Costs (Taka 2009 prices)

Table 4.14 Crew Wage Costs (Taka 2018 prices)

Table 4.14: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %
(st Driver per |Helper per| Driver per | Helper per| etz Lot st Driver per | Helper per| Driver per | Helper per Ul etz s Driver per | Helper per| Driver per | Helper per LGED ot
Vehicle Type | Parameter| P per pe P perp financial/h| economic/|| Vehicle Type |Parameter P per p P perp financial/h| economic/|| Vehicle Type |Parameter P perp P perp financial/h | economic/
- month month hour hour r o - month month hour hour r o = month month hour hour r hr
Fin 5424 2188 20.86 6.35 2121 24.68 Fin 6780 3015 28.75 8.75 37.50 34.01 Fin 25% 38% 38% 38% 38% 38%
Truck Medium Truck Medium Truck Medium
Eco 5980 2412 23.00 7.00 30.00 2121 Eco 6149 2735 26.08 7.94 34.01 30.85 Eco 3% 13% 13% 13% 13% 13%
Fin 3740 1716 12.70 454 17.23 15.63 Fin 4712 2365 17.50 6.25 23.75 21.54 Fin 26% 38% 38% 38% 38% 38%
Truck Small Truck Small Truck Small
Eco 4123 1892 14.00 5.00 19.00 17.23 Eco 4274 2145 15.87 5.67 21.54 19.54 Eco 4% 13% 13% 13% 13% 13%
Fin 8047 4289 28.12 10.88 39.91 36.20 Fin 10220 5911 38.75 15.00 55.00 49.89 Fin 27% 38% 38% 38% 38% 38%
Bus Heavy Bus Heavy Bus Heavy
Eco 8872 4729 31.00 12.00 44.00 39.91 Eco 9269 5362 35.15 13.61 49.89 45.25 Eco 4% 13% 13% 13% 13% 13%
Fin 5123 2794 19.95 8.16 28.12 25.50 Fin 6455 3851 27.50 11.25 38.75 35.15 Fin 26% 38% 38% 38% 38% 38%
Bus Mini Bus Mini Bus Mini
Eco 5648 3081 22.00 9.00 31.00 2812 Eco 5854 3493 24.94 10.20 35.15 31.88 Eco 4% 13% 13% 13% 13% 13%
Fin 4102 1921 15.42 544 20.86 18.92 Fin 5210 2648 21.25 7.50 28.75 26.08 Fin 27% 38% 38% 38% 38% 38%
Bus Light Bus Light Bus Light
Eco 4523 2118 17.00 6.00 23.00 20.86 Eco 4725 2401 19.27 6.80 26.08 23.65 Eco 4% 13% 13% 13% 13% 13%
Fin 5174 0 13.61 0.00 13.61 12.34 Fin 6622 0 18.75 0.00 18.75 17.01 Fin 28% #DIV/O! 38% #DIV/O! 38% 38%
Utility Utility Utility
Eco 5704 0 15.00 0.00 15.00 13.61 Eco 6006 0 17.01 0.00 17.01 1542 Eco 5% #DIV/0! 13% #DIV/O! 13% 13%
Fin 3700 1814 15.42 7.26 22.68 20.57 Fin 4662 2500 21.25 10.00 31.25 28.34 Fin 26% 38% 38% 38% 38% 38%
Car ar ar
Eco 4079 2000 17.00 8.00 25.00 22.68 Eco 4228 2268 19.27 9.07 28.34 2571 Eco 4% 13% 13% 13% 13% 13%
Fin 4563 1845 14.51 4.54 19.05 17.28 Fin 6160 2543 20.00 6.25 26.25 23.81 Fin 35% 38% 38% 38% 38% 38%
Auto Rick Auto Rick Auto Rick
Eco 5031 2034 16.00 5.00 21.00 19.05 Eco 5587 2306 18.14 567 23.81 21.59 Eco 1% 13% 13% 13% 13% 13%
Fin 4983.97 2070.91 17.57 5.90 23.58 21.39 Fin 6352.47 | 2854.06 24.22 8.13 32.50 29.48 Fin 27.50% | #DIV/O! | 37.82% | #DIVIO! | 37.82% | 37.82%
g g g
Eco 5495.00 2283.25 19.38 6.50 26.00 23.58 Eco 5761.69 | 2588.63 21.97 7.37 29.48 26.74 Eco 4.89% #DIV/O! | 13.38% | #DIVIO! | 13.38% | 13.38%
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Table 4.15 Crew Wage Costs (Taka per hour in 2017-18 prices)

Table 4.15: Crew Wage Costs (Taka 2009 prices) Table 4.15: Crew Wage Costs (Taka 2018 prices) Table 4.15: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %

VoCagoy | CuteCm | OO vgicucamgoy | CutORCo | OO v cugoy | Cpptiecene | e o
Truck Medium 34.00 30.84 Truck Medium 37.37 33.89 Truck Medium 9.90% 9.90%
Truck Small 22.00 19.95 Truck Small 24.62 2233 Truck Small 11.90% 11.90%
Bus Heavy 50.00 4535 Bus Heavy 56.95 51.65 Bus Heavy 13.90% 13.90%
Bus Light 26.00 23.58 Bus Light 30.13 27.33 Bus Light 15.90% 15.90%
Bus Mini 35.00 31.75 Bus Mini 40.22 36.48 Bus Mini 14.90% 14.90%
Utility 17.00 15.42 Utility 18.68 16.95 Utility 9.90% 9.90%
Car 28.00 2540 Car 30.77 27.91 Car 9.90% 9.90%
Auto Rick 24.00 21.77 Auto Rick 27.10 24.58 Auto Rick 12.90% 12.90%
Total 236.00 214.05 Total 265.83 241.11 Total 0.99 0.99
Average 29.50 26.76 Average 33.23 30.14 Average 12.40% 12.40%

Source : Road Network Maintenance and Improvement Project I, 2007
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Overhead Costs

Overhead costs are provided in Table 4.16. These include office administration and rental charge, garaging, insurance, vehicle excise duty/ VAT and tolls/route
permit fees. For calculation of economic costs, tax elements and 70% of toll money being treated as transfer payments are excluded from the financial
values. Overhead costs are high in Bangladesh, in part due to ferry and bridge tolls that account for 60% of financial overheads in case of medium trucks and large
buses and significant proportions (45%) in respect of small trucks and mini buses. Between the two inter-survey period, overhead costs are found to have increased by

25-35%.

Table 4.16 Annual Overhead Costs Taka (2017-18)
Table 4.16 Annual Overhead Costs Taka (2008-09)

Table 4.16 Annual Overhead Costs Taka (2017-18)

Table 4.16: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %
Vehicle Category Annual Oyerhe'ad Costs, | Annual Overhea'd Costs Vehicle Category Annual Oyerhe.ad Costs, | Annual Overhea.d Costs Vehicle Category Annual Oyerhe'ad Costs, | Annual Overhea'd Costs
Total Financial BDT Total Economic BDT Total Financial BDT Total Economic BDT Total Financial BDT Total Economic BDT

Truck Medium 199460.00 180910.22 Truck Medium 249325.00 226137.78 Truck Medium 25.00% 25.00%

Truck Small 92321.00 83735.15 Truck Small 118170.88 107180.99 Truck Small 28.00% 28.00%

Bus Heavy 430074.00 390077.12 Bus Heavy 546193.98 495397.94 Bus Heavy 27.00% 27.00%

Bus Light 161847.00 146795.23 Bus Light 202308.75 183494.04 Bus Light 25.00% 25.00%

Bus Mini 238782.00 216575.27 Bus Mini 322355.70 292376.62 Bus Mini 35.00% 35.00%

Utility 28494.00 25844.06 Utility 35617.50 32305.07 Utility 25.00% 25.00%

Car 121385.00 110096.20 Car 154158.95 139822.17 Car 27.00% 27.00%

Auto Rick 32597.00 29565.48 Auto Rick 44005.95 39913.40 Auto Rick 35.00% 35.00%

Motor Cycle 9916.00 8993.81 Motor Cycle 12692.48 11512.08 Motor Cycle 28.00% 28.00%

Total 1115416.00 1011682.31 Total 1435504.19 1302002.30 Total 230 2.30
Average 139427.00 126460.29 Average 179438.02 162750.29 Average 28.75% 28.75%

Source : Road Network Maintenance and Improvement Project Il, 2009
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Table 4.17 Assignment of Representative Vehicle Types, 2018
Table 4.17 Assignment of Representative Vehicle Types, 200 Table 4.17 Assignment of Representative Vehicle Types, 201 Table 4.17: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %
LGED Category Repr;?:tative HDM Vehicle HDM Vehicle LGED Category Repr:sDertative HDM Vehicle HDM Vehicle LGED Category Repr:)e’:tative HDM Vehicle HDM Vehicle

Vehicles Type Code Vehicles Type Code Vehicles Type Code

Truck Medium Truck Medium MT 9 Truck Medium Truck Medium MT 9 Truck Medium Truck Medium MT 0.00%
Truck Small Truck Small MT 8 Truck Small Truck Small MT 8 Truck Small Truck Small MT 0.00%
Bus Large Bus Large MT 15 Bus Large Bus Large MT 15 Bus Large Bus Large MT 0.00%
Bus Light Bus Large MT 14 Bus Light Bus Large MT 14 Bus Light Bus Large MT 0.00%
Bus Mini Bus Large MT 12 Bus Mini Bus Large MT 12 Bus Mini Bus Large MT 0.00%
Utility Utility MT 7 Utility Utility MT 7 Utility Utility MT 0.00%
Car Car MT 4 Car Car MT 4 Car Car MT 0.00%
Auto Rickshaw Auto Rickshaw MT 1 Auto Rickshaw Auto Rickshaw MT 1 Auto Rickshaw Auto Rickshaw MT 0.00%
Motor Cycle Motor Cycle MT 1 Motor Cycle Motor Cycle MT 1 Motor Cycle Motor Cycle MT 0.00%
Cycle/ Rickshaw  |Cycle/ Rickshaw NMT 2 Cycle/ Rickshaw  |Cycle/ Rickshaw NMT 2 Cycle/ Rickshaw  |Cycle/ Rickshaw NMT 0.00%
Cart Cart NMT 3 Cart Cart NMT 3 Cart Cart NMT 0.00%
Bicycle Bicycle NMT 1 Bicycle Bicycle NMT 1 Bicycle Bicycle NMT 0.00%
Average 6.42 Average 6.42 Average 0.00%
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4.8 VOC Inputs

The summary of VOC inputs required to run the EXEL Program arrived at through the analysis of relevant parameters are presented in Table 4.18.
Table 4.18 Summary of VOC Inputs 2017/18

Table 4.18 Summary of VOC Inputs 2017/18

After Situation-2018
_ _ S~ Medium Truck Small Truck Bus Heavy Mini Bus Bus Light Utility Car AutoRicksaw | Motor Cycle | """ |Rickshaw| Bi Cycle
item CostiUnit Costs ynit No. Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco | Fin] Eco| Fin| Eco | Fin | Eco
Purchase Cost of vehicle TK'000 per vehicle 48 2,391,087 | 2,168,716 | 1,684,939 | 1,528,240 | 4,985,166 | 4,521,546 | 4,889,106 | 4,434,419 | 1,629,800 | 1,478,229 | 7,387,673 | 6,700,620 | 26,095,561 | 23,668,674 | 470,224 | 426,494 | 66,041 | 59,899
Cost of new tyre Tk per tyre 410 23,052 20,908 7,944 7,205 15,852 14,378 10,824 9,817 6,966 6,318 9,374 8,503 3,781 3,430 1,069 970 | 2,656 | 2,409
Fuel cost (Diesel) Tk per litre 4.1 90 81 90 82 91 83 92 84 93 85 95 86 96 87 96 87 97 88
Fuel cost (Petrol) Tk per litre 411 102 92 101 92 102 92 101 92 102 92 102 92 102 92 101 92 101 92
Lubricant Cost Tk per litre 411 326 296 324 293 325 295 324 294 325 295 325 295 326 296 324 293 324 293
Driver per month 414 6,780 6,149 4,712 4,274 10,220 9,269 6,455 5,854 5210 4,725 6,622 6,006 4,662 4,228 6,160 5587 | 6,352 | 5,762
Helper per month 4.14 3015 2,735 2,365 2,145 5911 5,362 3,851 3,493 2,648 2,401 0 0 2,500 2,268 2,543 | 2,306 | 2,854 | 2,589
Driver per hour 414 29 26 18 16 39 35 28 25 21 19 19 17 21 19 20 18 24 22
Helper per hour 4.14 9 8 6 6 15 0 1" 10 8 7 0 0 10 9 6 6 8 7
Total financial/hr 4.14 38 34 24 22 55 50 39 35 29 26 19 17 31 28 26 24 33 29
Total economic/hr 414 34 31 22 20 50 45 35 32 26 24 17 15 28 26 24 22 29 27
Maintenance Model Rotation Coefficient 33 Tata SE 1612 Isuzu NKR55L Hino AK series Tata LP909 Toyota Liteace Mitsubishi Pajero Toyota Corolla Honda 125 Bajaj Baby Taxi
Imported as 34A CKD CKD CKD CKD CBU CBU CBU CKD
Fuel 34A Diesel Diesel Diesel Diesel Petrol Petrol Petrol Petrol/ 5%0il Petrol/ 5%0il
cc 34A 5675 5675 6443 4788 1800 2400 1300 145 145
Cylinders 34A 6 4 6 6 4 4 4 1 1
Metric HP 34A 120 72 195 112 79 132 110 5.52 5.52
No. Tyres 34A 6 4 6 6 4 4 4 3 3
Type of Tyres 34A 10.00x20-16PR 7.50x20-12PR 9.00x20-14PR 7.50x20-12PR 5.50x13-8PRLT 205-R16 155 - SR13 4.0x8-6PR 4.0x8-6PR
Make Type 34A Tata SE 1612/42 Isuzu NKR55L Tata SE 1612/42 Tata SE 1612/42 Tata SE 1612/42 Tata SE 1612/42 Tata SE 1612/42 Tata SE 1612/42 | Tata SE 1612/42
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Physical Characteristics

Manufacturers GVW Kg 348 15,660 5,200 12,500 9,000 2,150 2,800 1,510 580 580
TARE weight Kg 348 4,015 2,750 4,145 3,300 1,180 1,930 998 200 200

Axles Number 348 2 2 2 2 2 2 2 2 2

Length mm 348 6,970 6,025 10,005 5970 4453 4645 4270 1,900 1,900

Width mm 348 2,434 1,880 2,430 2,159 1,695 1,695 1,685 745 745

Height mm 348 3,625 2,220 1,995 1,900 1,870 1,865 1,380 1,020 1,020

Annual km driven Kms per annum 42 88,770 80,660 137,588 74,704 65,320 23,760 53,500 54,740 52,800

Annual hours driven Hrs per annum 42 3,410 3,924 3,657 3,427 3,680 5,076 3,050 2,321 4,620

Annual Hours Driven 42 2,240 1,905 3,036 2,376 1,347 932 1,365 2,017 2,551

Utilization Ratio (1) 42 69% 50% 85% 73% 38% 19% 47% 89% 57%

Average service life Years 43 9 10 7 10 9 8 8 4 8

Normal Service Life 43 9 8 5 5 6 7 5 5 0

Second Hand Purchases % 43 12 43 1" 17 42 9 31 7 16

Utilization

% Of RT usage 49 59 9 31 34 52 0 21 20 28

Cost Tk per RT tyre 49 1,101 1,501 2,405 2,307 1,242 0 597 799 1,244

Tyre Size 410 10.00x20-16PR 7.50x20-12PR 9.00x20-14PR 5.50x13-6PR 7.50x20-12PR 205-R16 155-SR13

Make 410 India RZ Indonesia Dunlop India RZ Indonesia Dunlop Indonesia Dunlop Japan Dunlop Japan Dunlop

CIF Cost 410 13,228 5,696 12,089 7,412 5,353 7,074 2,716

Tariffs 410 7,248 1,124 1,882 1,706 587 1,150 533

Other Costs 410 2,576 1,124 1,882 1,706 1,026 1,150 533

Financial Cost 410 23,052 7,944 15,852 10,824 6,966 9,374 3,781

Economic Cost 410 20,908 7,205 14,378 9,817 6318 8,503 3430

Maintained by owners % 412 93.20 91.35 75.04 79.33 7417 66.17 69.09 81.36 93.75 96.81
Maintained in garage % 412 8.10 1015 26.36 23.39 28.45 3563 3251 20.34 8.15 5.10
Time related % 412 81.04 76.13 84.16 89.50 84.33 69.22 91.44 86.45 0.00 79.48
Use related % 442 20.26 25.38 8.1 13.22 18.29 33.59 10.16 15.26 5.10 2242
Maintained by owners 413 93.20 9153 187.22 79.43 74.10 66.11 199.24 81.52

Maintained in garage 4.13 8.10 10.17 65.78 23.42 28.42 35.60 93.76 20.38

Time related 413 81.04 76.28 209.99 89.61 84.25 69.16 26370 86.62

Use related 413 20.26 2543 20.24 13.24 18.27 33.56 29.30 15.29

Total Fin 413 202.60 203.40 483.23 20570 205.03 204.42 586.00 203.80

Total Eco 413 183.76 184.48 43829 186.57 185.96 185.41 53150 184.85

g:a":]xalge Costs Total 415 37.37 24,62 56.95 30.13 40.22 18.68 30.77 27.10

grew WWage Costs Tolal 415 33.89 2233 5165 27.33 3648 16.95 27.91 2458

Annual Overhead Costs, Total 416 249325 249325 546194 202309 322356 35618 154159 44006 12692

Financial BDT

’é’c‘g:z#?c";g‘fd Costs Total 416 226138 107181 495398 183494 202377 32305 139822 39913 11512

HDM- 4 vehicle type Code 418 9 8 15 14 12 7 4 1 1
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Table 4.18a Summary of VOC Inputs 2008/09

Table 4.18a Summary of VOC Inputs 2017/18

Change in %
Medium Truck Small Truck Bus Heavy Mini Bus Bus Light Utility Car Auto Ricksaw | MotorCycle | " " |Rickshaw| BiCycle
Item Cost/Unit Costs Unit bl e
No. Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco | Fin] Eco| Fin| Eco | Fin | Eco
Purchase Cost of vehicle TK'000 per vehicle 48 12.00% 12.00% | 16.00% 16.00% 18.00% | 18.00% | 122.00% | 122.00% | 16.00% | 16.00% | 111.00% | 111.00% [ 1152.00% | 1152.00% | 123.00%| 123.00%| 6.00% | 6.00%
Cost of new tyre Tk per tyre 4.10 20.00% 20.00% 27.00% 27.00% 21.00% 21.00% | 230.00% | 230.00% | 22.00% 22.00% 26.00% 26.00% 25.00% 25.00% 29.00% | 29.00% | #itH | #tht
Fuel cost (Diesel) Tk per litre 411 1.90% 1.90% -10.02% | -10.02% #DIV/0! -71.45% #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! | #DIV/O! | #DIV/0!] #DIV/0!
Fuel cost (Petrol) Tk per litre 411 14.49% | 14.49% 1.10% 1.10% #DIV/O! | -68.28% | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/Ol | #DIV/O! | #DIV/O! #DIV/O! #DIVIO! | #DIV/O! | #DIV/0! | #DIV/O!| #DIV/0!
Lubricant Cost Tk per litre 411 262.31% | 262.31% | 223.52% | 223.52% | #DIV/0! 1.50% #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! | #DIV/O! | #DIV/0!] #DIV/0!
Driver per month 4.14 | 7350.36% | 7350.36% | 4611.85% | 4611.85% | #DIV/0! | 3093.62% | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O! #DIV/O! #DIVIO! | #DIV/O! | #DIV/0! | #DIV/0!| #DIV/0!
Helper per month 414 | 3177.17% | 3177.17% | 2265.00% | 2265.00% | #DIV/O! | 1747.27% | #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! | #DIV/O! | #DIV/0!] #DIV/0!
Driver per hour 414 | -69.09% | -69.09% | -82.50% | -82.50% | #DIV/O! | -87.89% | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O! | #DIV/O! #DIV/O! #DIVIO! | #DIV/O! | #DIV/0! | #DIV/O!| #DIV/0!
Helper per hour 4.14 -90.06% | -90.06% | -92.90% | -92.90% | -82.95% [ -100.00% | -87.22% | -87.22% | -91.48% | -91.48% | -100.00% | -100.00% -88.64% -88.64% | -92.90% | -92.90% |-90.77%}-90.77%
Total financial/hr 414 -62.50% | -62.50% | -76.25% | -76.25% | -45.00% | -45.00% | -61.25% | -61.25% | -71.25% | -71.25% | -81.25% | -81.25% -68.75% -68.75% | -73.75% | -73.75% |-67.50%|-67.50%
Total economic/hr 414 | -89.37% | -89.37% | -93.27% | -93.27% | -84.41% | -8441% | -89.02% | -89.02% | -91.85% | -91.85% | -94.69% | -94.69% | -91.14% -91.14% | -92.56% | -92.56% [-90.79%|-90.79%
Maintenance Model Rotation Coefficient 33 Tata SE 1612 Isuzu NKR55L Hino AK series Tata LP909 Toyota Liteace Mitsubishi Pajero Toyota Corolla Honda 125 Bajaj Baby Taxi
Imported as 34A CKD CKD CKD CKD CBU CBU CBU CKD
Fuel 34A Diesel Diesel Diesel Diesel Petrol Petrol Petrol Petrol/ 5%0il Petrol/ 5%0il
cC 34A 5675 5675 6443 4788 1800 2400 1300 145 145
Cylinders 34A 6 4 6 6 4 4 4 1 1
Metric HP 34A 120 72 195 12 79 132 110 5.52 5.52
No. Tyres 3.4A 6 4 6 6 4 4 4 3 3
Type of Tyres 34A 10.00x20-16PR 7.50x20-12PR 9.00x20-14PR 7.50x20-12PR 5.50x13-8PRLT 205-R16 155 - SR13 4.0x8-6PR 4.0x8-6PR
Make Type 34A Tata SE 1612/42 Isuzu NKR55L Tata SE 1612/42 Tata SE 1612/42 Tata SE 1612/42 Tata SE 1612/42 Tata SE 1612/42 Tata SE 1612/42 | Tata SE 1612/42
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Physical Characteristics

Manufacturers GVW Kg 348 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

TARE weight Kg 348 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Axles Number 348 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Length mm 348 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Width mm 348 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Height mm 348 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Annual km driven Kms per annum 42 10.00% 9.00% 6.00% 12.00% 15.00% 8.00% 7.00% 19.00% 20.00%

Annual hours driven Hrs per annum 42 67.49% 124.49% 27.69% 61.58% 214.26% 488.18% 138.99% 36.90% 17.31%

Annual Hours Driven 42 24784.44% 18953.20% 43269.14% 23655.20% 14862.78% 11550.50% 16966.50% 50326.25% 31790.00%

Utilization Ratio (1) 42 #DIV/O! #DIV/0! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/0!

Average service life Years 43 9 10 7 10 9 8 8 4 8

Normal Service Life 43 9 8 5 5 6 7 5 5 0

Second Hand Purchases % 43 12 43 1" 17 42 9 31 7 16

Utilization

% Of RT usage 49 59 9 31 34 52 0 21 20 28

Cost Tk per RT tyre 49 1,101 1,501 2,405 2,307 1,242 0 597 799 1,244

Tyre Size 410 10.00x20-16PR 7.50x20-12PR 9.00x20-14PR 550x13-6PR 7.50x20-12PR 205-R16 155-SR13

Make 4.10 India RZ Indonesia Dunlop India RZ Indonesia Dunlop Indonesia Dunlop Japan Dunlop Japan Dunlop

CIF Cost 410 #VALUE! #VALUE! 456.33% 1639.86% 1156.66% 133.84% 1.00% #DIV/O! #DIV/O!

Tariffs 410 7778.26% 1148.83% 2442.64% 2087.31% 703.86% 1669.82% 683.09% -100.00% -100.00%

Other Costs 410 32105.00% 11139.50% 7136.73% 7317.83% 3564.36% 3186.80% 1564.06% -100.00% -100.00%

Financial Cost 410 28715.00% 10491.80% 18999.05% 12200.00% 8293.01% 13685.88% 4101.39% -100.00% -100.00%

Economic Cost 410 104440.82% 28720.29% 179624.43% 75418.22% 35001.91% 25665.40% 34195.94% -100.00% -100.00%

Maintained by owners % 412 1.30% 1.50% -18.44% 1.70% 1.60% 1.80% 24.90% 1.70% #DIV/0! 96.81
Maintained in garage % 412 1.30% 1.50% 1.40% 1.70% 1.60% 1.80% 1.60% 1.70% #DIV/O! 5.10
Time related % 412 1.30% 1.50% 1.40% 1.70% 1.60% 1.80% 1.60% 1.70% #DIV/O! 79.48
Use related % 412 1.30% 1.50% 1.40% 1.70% 1.60% 1.80% 1.60% 1.70% #DIV/0! 2242
Maintained by owners 413 -53.40% -54.24% 1.98% -60.68% -63.32% 67.11% -0.38% -59.24% #DIV/O!

Maintained in garage 413 -95.53% 94.39% 62.03% -87.22% -84.49% -80.48% 48.31% 88.77% #DIV/O!

Time related 413 138.35% 246.70% 319.98% 244.66% 140.70% 306.80% 841.79% 260.90% #DIV/0!

Use related 413 -34.30% 27.42% -55.37% 43.86% 42.45% 117.66% 15.37% 29.78% #DIV/O!

Total Fin 413 -99.90% 99.78% -99.89% -99.87% -99.91% -99.28% 99.52% 99.37% -100.00%

Total Eco 413 -99.90% -99.78% -99.89% -99.87% -99.91% -99.28% -99.52% -99.37% -100.00%

g{:;’;xge Costs Total 415 315.18% 207.73% 279.67% 115.24% 235.13% 166.90% 669.30% 2609.60% -100.00%

géi:owrfcge Costs Total 415 #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/0!

Annual Overhead Costs, Total 416 #DIV/O! #DIV/0! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O!

Financial BDT

Annual Overhead Costs Total 416 #DIV/O! #DIVIO! #DIVIO! #DIV/O! #DIV/O! #DIVIO! #DIV/O! #DIVIO! #DIV/O!

Economic BDT

HDM- 4 vehicle type Code 418 9 8 15 14 12 7 4 1 1
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4.9 Estimation of Unit Vehicle Operating Cost

4.9.1 VOC Program on Vehicle Categories

VOC Program representing vehicle types was assigned to each of the 10 motorized vehicle types and 3
non-motorized vehicle types on the basis of the vehicle characteristics like number of axles, tyres, type of
fuel, GVW, vehicle dimension among others (Table 4.18).

Non Motorized Transport costs have been incorporated in the modeling system of Road User Cost study.
In case of economic appraisal this vehicle could be used only when it is confirmed through traffic count
survey that the vehicle in question is animal cart. It means that the man drawn cart will not be used in
the name of animal cart. In respect of cycle rickshaw only passenger cycle rickshaws are modeled,
although it is acknowledged that rickshaw vans are an important component of this market. If it is desired to
model the van separately then further research will have to be conducted.

4.10 VOC Modeling

The modeled predictions were validated against fare and tariff data collected during the Vehicle Operating
Cost survey. This demonstrated a reasonable correlation.

It was considered that the maintenance parts model was over-estimating in the high roughness range for
medium trucks, large buses and utilities. The maintenance model rotation factor was therefore adjusted
from 1 to 0.85, which reduced total VOC by 15-20 per cent.

The Optimal Life method was over-estimating depreciation costs by 5-10% and the constant life model was
therefore adopted for all vehicle types.

The financial VOC per km resulted in EXCEL run at different roughness levels are presented according to
different types of motorized vehicle in Table 4.19 & 4.20.
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Table 4.19 Financial VOC of Motorised Vehicle by Road Roughness (Taka/km)

Table 4.19 Sensitivity of Financial VOC of Motorised Vehicle to Road Roughness (Takal Table 4.19 Sensitivity of Financial VOC of Motorised Vehicle to Road Roughness (Taka Table 4.19: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %
Inte Inte Inte
Rou |Medium| Truck | Large | Bus | Bus - AutoRic| MotorC| Animal [Ricksha| . Rou |Medium| Truck | Large | Bus | Bus - AutoRic| MotorC| Animal [Rickshal . Rou | Medium | Truck | Large N = m AutoRick | MotorCyc] Animal | . 9
Index | Truck | Small | Bus | Light | Mini iy || (7 kshaw | ycle | Cart w SHEREE Index | Truck | Small | Bus | Light [ Mini ity || (@ kshaw | ycle | Cart w EiERD Index | Truck Small Bus Bl i | Wity 2l shaw le Cart R [EeED
(RI) (R1) (IRI)
4 | 2380|1260 | 76.00 | 16.85 [ 31.35 | 17.72 | 17.87 [ 531 | 3.53 | 891 | 258 [ 1.79 4 | 2142|1134 | 6840 | 15.17 [ 2821 | 1595  16.09 | 478 | 3.18 | 8.02 | 232 | 161 4 |-10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00%
5 2533 | 1329 | 79.61 | 17.73 | 33.05| 18.08 | 1885 | 554 | 359 | 9.27 | 271 | 1.87 5 17.73 | 930 | 55.73 | 12.41| 2313 | 1266 | 13.19 | 3.88 | 251 | 6.49 | 1.90 | 1.31 5 | -30.00% | -30.00% | -30.00% [ -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00%
6 | 2639 | 1345 81.63 | 18.27 | 3412 | 19.32 | 1949 | 565 | 365 | 968 | 286 | 1.97 6 | 1583 | 807 | 48.98 | 10.96 | 2047 | 1159 | 11.69 | 3.39 | 219 | 581 | 1.71 | 1.18 6 | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00%
7 | 2685 14.09 | 81.48 | 18.35 | 34.39 | 19.43 | 19.66 | 573 | 3.69 | 10.21 | 3.06 | 2.03 7 | 1074 564 | 3259 7.34 | 1376 777 | 786 | 229 | 148 | 4.08 | 122 | 081 7 | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00%
8 26.98 | 1419 | 82.92 | 17.49 | 3520 | 20.31 | 19.90 | 6.34 | 3.69 | 11.18 | 341 [ 226 8 809 | 426 | 2487 | 525 | 1056 | 6.09 | 597 | 1.90 | 1.11 | 3.35 | 1.02 | 0.68 8 | -70.00% | -70.00% | -70.00% [ -70.00% | -70.00% | -70.00% | -70.00% | -70.00% | -70.00% | -70.00% | -70.00% | -70.00%
9 29.10 | 1597 | 85.78 | 19.68 | 37.10 | 22.85 | 21.14 | 6.51 | 3.71 | 11.29 | 3.86 | 2.38 9 1746 | 958 | 5147 | 11.81 ] 2226 | 13.71] 12.68 | 391 | 222 | 6.77 | 231 | 143 9 | -40.00% | -40.00% | -40.00% [ -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00%
10 | 3233 | 17.74 | 90.87 | 21.86 | 41.23 | 2539 | 2348 | 653 | 3.79 | 11.37 [ 408 | 2.71 10 | 2263 | 1242 | 63.61 | 15.30 | 28.86 | 17.77 | 1644 | 457 | 265 | 7.96 | 285 | 1.90 10 | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00%
11 | 3334 | 1841 [ 9151 | 24.05 | 45.35 | 27.93 | 2583 | 6.67 | 3.90 | 1279 [ 419 | 2.82 11 | 1334 7.36 | 3660 | 9.62 | 18.14 | 11.17 | 10.33 | 267 | 156 | 512 | 1.68 | 1.13 11 | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00%
12 | 3546 | 1851 | 9215 | 24.35 | 46.14 | 29.36 | 25.96 | 6.80 | 3.93 | 1329 [ 443 | 2.90 12 17.73 | 9.26 | 46.08 | 12.17 | 23.07 | 14.68 | 12.98 | 340 | 197 | 6.64 | 222 | 145 12 | -50.00% | -50.00% | -50.00% | -50.00% | -50.00% | -50.00% | -50.00% | -50.00% | -50.00% | -50.00% | -50.00% [ -50.00%
13 | 36.02 | 18.70 | 92.66 | 24.95 | 47.12 | 29.95 | 26.07 | 6.87 | 4.07 | 14.02 | 448 | 3.04 13 | 28.81 | 14.96 | 74.13 | 19.96 | 37.69 | 23.96 | 20.86 | 550 | 3.26 | 11.22 | 3.58 | 244 13 | -20.00% | -20.00% | -20.00% | -20.00% | -20.00% | -20.00% | -20.00% | -20.00% | -20.00% | -20.00% | -20.00% | -20.00%
14 | 36.31| 19.30 [ 93.48 | 25.14 | 48.26 | 30.46 | 26.20 | 6.95 | 4.14 | 1581 554 | 334 14 | 3268 | 17.37 | 84.13 | 22.63 | 4344 | 27.41| 2358 | 6.25 | 3.73 | 14.23 | 4.99 | 3.01 14| -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00%
15 | 36.57 | 19.74 | 94.04 | 25.36 | 49.78 | 31.03 | 27.33 | 7.01 | 4.27 | 1692 564 | 3.84 15 | 32.91 | 17.77 | 84.63 | 22.82 | 44.80 | 27.92 | 2460 | 6.31 | 3.84 | 1523 | 5.08 | 3.46 15 | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% [ -10.00%
16 | 37.12 | 19.86 | 100.26| 26.10 | 50.74 | 33.10 | 27.41 | 7.23 | 442 | 1698 | 566 | 3.86 16 | 33.41| 17.87 | 90.23 | 23.49 | 45.67 | 29.79 | 2467 | 6.51 | 3.98 | 1528 | 5.09 | 347 16 | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% [ -10.00%
Averag Averag Averag
N 31.20 | 16.60 | 87.87 | 21.55 [ 41.06 | 24.99 | 23.01 | 6.40 | 3.87 | 1244 | 4.04 | 2.68 e 20.98  11.17 | 58.57 | 14.53 | 27.70 | 16.96 | 15.46 | 4.26 | 2.59 | 8.48 | 277 | 1.84 N -33.85% | -33.85% | -33.85% | -33.85% | -33.85% | -33.85% | -33.85% | -33.85% | -33.85% | -33.85% | -33.85% | -33.85%
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Table 4.20 Sensitivity of Economic VOC of Motorised Vehicle to Road Roughness (Taka/km),

Before Situation-2009 After Situation-2018 Change in %
Inte Inte Inte
Rou [Medium| Truck | Large | Bus | Bus " AutoRic| MotorC| Animal |Ricksha . Rou |Medium| Truck | Large | Bus | Bus m AutoRic| MotorC| Animal [Rickshal . Rou | Medium | Truck | Large 0 - m AutoRick | MotorCyc] Animal | . 0
Index | Truck [ Small | Bus | Light [ Mini Uity || e kshaw | ycle | Cart w Bocs Index | Truck | Small | Bus | Light [ Mini Uiy || e kshaw | ycle | Cart w EE Index | Truck | Small Bus il | Brsii| | Uiy a2 shaw le Cart RegiE| HEEd
(IR)) (IR1) (IRI)

4 2159 [ 1143 | 68.93 | 15.29 [ 2843 | 16.07 | 16.21 | 4.82 | 3.21 | 808 | 2.34 | 162 4 19.43 | 10.29 | 62.04 | 13.76 | 25.59 | 14.46 | 14.50 | 4.34 | 289 | 7.27 | 210 | 146 4 |-10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% [ -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00%

5 | 2298|1205 72.21| 16.08 [ 29.97 | 16.40 | 17.09 | 503 | 325 | 840 | 246 | 1.69 5 | 16.08 | 844 | 5055 | 11.26 | 20.98 | 1148 | 11.97 | 3.52 | 228 | 588 | 1.72 | 1.19 5 | -30.00% | -30.00% | -30.00% [ -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00%

6 | 2393|1220 74.04 | 16.57 [ 3095 | 17.52 | 17.67 | 513 | 3.31 | 878 | 259 [ 1.78 6 | 1436 | 7.32 | 4442 9.94 | 1857 | 10.51 ] 10.60 | 3.08 | 1.98 | 527 | 1.55 | 1.07 6 | -40.00% | -40.00% | -40.00% [ -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00%

7 2435 12.78 | 73.90 | 16.65 [ 31.20 | 17.62 | 17.83 | 520 | 3.35 | 9.26 | 277 | 1.84 7 974 | 511 | 2956 | 666 | 1248 | 7.05 | 713 | 208 | 134 | 3.70 | 111 | 0.74 7 | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00%

8 2447 | 12.87 | 75.20 | 15.86  31.93 | 1842 | 18.05| 575 | 3.34 | 10.14 | 3.09 | 2.05 8 734 | 3.86 | 2256 | 476 | 9.58 | 553 | 541 | 172 | 1.00 | 3.04 | 093 | 061 8 | -70.00% | -70.00% | -70.00% [ -70.00% | -70.00% | -70.00% | -70.00% | -70.00% | -70.00% | -70.00% | -70.00% | -70.00%

9 | 2639 | 1448 | 77.80 | 17.85 | 3365 | 20.73 | 19.17 | 591 | 3.36 | 10.24 | 350 [ 2.16 9 | 1584 | 869 | 46.68 | 10.71 | 20.19 | 1244 | 1150 | 3.54 | 202 | 6.14 | 210 | 129 9 | -40.00% | -40.00% | -40.00% [ -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00% | -40.00%

10 | 29.32 | 16.09 | 82.42 | 19.83 | 37.39 | 23.03 | 21.30 [ 593 | 343 | 10.31| 3.70 | 246 10 | 2053 | 11.27 | 57.69 | 13.88 | 26.18 | 16.12 | 14.91 | 415 | 240 | 7.22 | 259 | 1.72 10 | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00% | -30.00%

11 | 30.24 | 16.69 | 83.00 | 21.81 | 41.13 | 25.33 | 2343 [ 6.05 | 3.54 | 11.60 | 3.80 | 2.56 1" 1210 | 6.68 | 33.20 | 873 | 1645 10.13 | 9.37 | 242 | 141 | 464 | 152 | 1.02 11| -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00% | -60.00%

12 | 3217 16.79 | 83.58 | 22.08 | 41.85 | 26.63 | 23.54 [ 6.17 | 3.57 | 12.05 | 4.02 | 2.63 12 | 16.08 | 840 | 41.79 | 11.04 | 20.92 | 13.31 | 11.77 [ 3.08 | 1.78 | 6.03 | 201 | 1.32 12| -50.00% | -50.00% | -50.00% | -50.00% | -50.00% | -50.00% | -50.00% | -50.00% | -50.00% | -50.00% | -50.00% | -50.00%

13 | 3267  16.96 | 84.04 | 22.63 | 42.74 | 27.16 | 23.64 | 623 | 3.69 | 1272 | 4.06 | 2.76 13 | 2613 | 13.57 | 67.24 | 18.10 | 3419 | 21.73 | 1892 | 4.99 | 295 | 1017 | 325 | 2.21 13 | -20.00% | -20.00% | -20.00% | -20.00% | -20.00% | -20.00% | -20.00% | -20.00% | -20.00% | -20.00% | -20.00% | -20.00%

14 | 3293 | 17.50 | 84.79 | 22.80 | 43.78 | 27.63 | 23.76  6.30 | 3.76 | 14.34 | 5.03 | 3.03 14 | 2964 | 1575 | 76.31 | 20.52 [ 39.40 | 24.86 | 21.39 | 567 | 3.38 | 1291 | 453 | 273 141 -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00%

15 | 3317 | 17.91 | 85.29 | 23.00 | 45.15 | 28.14 | 24.79 ( 6.36 | 3.87 | 1535 | 5.12 | 349 15 | 2985 | 16.11 | 76.76 | 20.70 | 40.63 | 2533 | 22.31 | 572 | 349 | 1381 | 461 | 3.14 15 | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00%

16 | 33.67 | 18.01 | 90.93 | 23.67 | 46.03 | 30.02 | 24.86 [ 6.56 | 4.01 | 1540 | 513 | 3.50 16 | 30.30 | 16.21 | 81.84 | 21.31 | 41.42 | 27.02 | 22.38 [ 590 | 361 | 13.86 | 4.62 | 3.15 16 | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00% | -10.00%

o 0| 2830 | 15.06 | 79.70 | 19.55 | 37.25 | 2267 | 2087 [ 580 | 351 | 1128 | 366 | 243 (™29 19.03 | 1013 [ 5343 | 1348 | 2512 [ 1538 | 1402 | 386 [ 235 | 7.60 | 251 [ 167 A"ee’ag

-33.85% | -33.85% | -33.85% | -33.85% | -33.85% | -33.85% | -33.85% | -33.85% | -33.85% | -33.85% | -33.85% | -33.85%

As shown by Tables 4.19 and 4.20, unit operating costs for all types of motorized vehicle are found to have declined in 2018 compared to 2009 by 10-70%. As Rl increases
VOC increases. The main reason for this is the lower operation cost of vehicles on improved roads in spite of the fact that the CIF price of some vehicles such as medium
truck, microbus, utility and car increases compared to that in previous period. This is because of the fact that in the 2018 Study there was decline of the C&F cost of
fuel as provided by the BPC. The utilization of vehicle is increased; on the contrary normal service life is decreased.
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Individual Vehicle Operating Cost

Road User Cosr of Study for LGED Roads, 2018
Vehicle Operating Cost (Tk) for Large Bus

Model HINO S'elega

Engine model E13C

Displacement (L) 12.913

Seating capacity 46 (44 passenger seats, no auxiliary seats, 2 crew seats)

SL No |item cost Unit Vxﬂe;’:‘; F"::a:;'a' Kilometrage| Total Tk.
1 |Purchase Cost-4.8-D8 000 Tk/piece 4,985,166
2 |New Tyre-4.10-D5 TkiTyre 15,852
3 |Maintenance Cost-4.10-D50 Tk/hour 55 15,852 871,872
4 |Overhead Cost-4.16-D64 000/year 546,194
5 |Driver Wage Cost-4.14-D13 Tk/month 39 10,220 396,008
6 |Helper Wage Cost-4.14-D14 Tk/month 15 5911 88,669
7 JFuel Cost, diesel-4.11-D10 Tkllter 91 5 66,813
8 |Fuel Cost, Petrol-4.11-D11 Tk/liter 102 5 74,237
9 |Fuel Cost, Lubricant-4.11-D12 | Tk/liter 325 1 1,187,794
10  JAnnual km driven-4.2-D35 Km 137,588
11 JAnnual hours driven-4.2-D36 Hrs 3,657
12 |Average service-4.3-D39 Yrs 7
13 |Total Financial/hr-4.14-D17 55
14 |Total 654381 8,232,605

Vehicle Operating Cost (Tk) with IRI_Cost/km-2018

4 |VOC-IRI-4 12.58
5 |Prediction of VOC at IRI 5 = 13.27
6 |Prediction of VOC at IRl 6 = 13.43
7 |Prediction of VOC at IRI 7 = 14.07
8 [Prediction of VOC at IRI 8 = 1417
9 |Prediction of VOC at IRI 95 = 15.95
10 |Prediction of VOC at IRI 10 = 17.71
11 [Prediction of VOC at IRl 11 = 18.38
12 |Prediction of VOC at IRl 12 = 18.48
13 |Prediction of VOC at IRI 13 = 18.67
14 [Prediction of VOC at IRl 14 = 19.27
15 |Prediction of VOC at IRl 15 = 19.71
16 |Prediction of VOC at IRl 16 = 19.83
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Road User Cosr of Study for LGED Roads, 2018
Vehicle Operating Cost (Tk) for Bus Mini

Engine TATA 497 TC Fuel oolerEfficient with Inter ¢

CcC 6443

Cylinders 4 Cylinders in line 3784 cc

Max/ Engine output 67.5 kw (90 Ps) at 2400 rprs

SL No [item cost Unit Vxﬂe;’:‘; F"::a:;'a' Kilometrage| Total Tk.
1 |Purchase Cost-4.8-D8 000 Tk/piece 4,889,106
2 |New Tyre-4.10-D5 TkiTyre 10,824
3 |Maintenance Cost-4.10-D50 | Tk/hour 39 10,824 419,430
4 |Overhead Cost-4.16-D64 000/year 249,325
5 |Driver Wage Cost-4.14-D13 | Tk/month 28 6,455 177,503
6 |Helper Wage Cost-4.14-D14 | Tk/month 11 3,851 43,327
7 |Fuel Cost, diesel-4.11-D10 | Tk/lter 92 5 63,186
8 |Fuel Cost, Petrol-4.11-D11 Tkliter 101 5 69,435
9 |Fuel Cost, Lubricant-4.11-D12 | Tk/liter 324 1 1,110,961
10 |Annual km driven-4.2-D35 Km 74,704
11 |Annual hours driven-4.2-D36 |Hrs 3,427
12 |Average service-4.3-D39 Yrs 10
13 |Total Financial/hr-4.14-D17 39
14 |Total 559182 7,033,097

Vehicle Operating Cost (Tk) with IRI_Cost/km-2018

4 |VOC-IRI-4 12.58
5 |Prediction of VOC at IRI 5 = 13.27
6 [Prediction of VOC at IRI 6 = 13.43
7 |Prediction of VOC at IRI 7 = 14.06
8 |Prediction of VOC at IRI 8 = 14.16
9 |Prediction of VOC at IRI 95 = 15.94
10  |Prediction of VOC at IRI 10 = 17.71
11 |Prediction of VOC at IRl 11 = 18.38
12 |Prediction of VOC at IRI 12 = 18.48
13 |Prediction of VOC at IRI 13 = 18.67
14 |Prediction of VOC at IR| 14 = 19.27
15 |Prediction of VOC at IRl 15 = 19.70
16 |Prediction of VOC at IRI 16 = 19.82
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Road User Cosr of Study for LGED Roads, 2018
Vehicle Operating Cost (Tk) for Micro Bus

Maximum power 97ps

Fuel Consumption 11 - 12km/L

Drive Type AWD/FF/FR

Engine Capacity 1,495¢c

SL No [item cost Unit Vxﬂe;’:‘; F"::a:;'a' Kilometrage| Total Tk.
1 |Purchase Cost-4.8-D8 000 Tk/piece 1,629,800
2 |New Tyre-4.10-D5 TkiTyre 6,966
3 |Maintenance Cost-4.10-D50 | Tk/hour 29 6,966 200,278
4 |Overhead Cost-4.16-D64 000/year 249,325
5 |Driver Wage Cost-4.14-D13 | Tk/month 21 5,210 110,712
6 |Helper Wage Cost-4.14-D14 | Tk/month 9 2,648 23,166
7 |Fuel Cost, diesel-4.11-D10 | Tk/lter 93 5 68,795
8 |Fuel Cost, Petrol-4.11-D11 Tk/liter 102 5 74,778
9 |Fuel Cost, Lubricant-4.11-D12 | Tk/liter 325 1 1,196,442
10 |Annual km driven-4.2-D35 Km 65,320
11 |Annual hours driven-4.2-D36 |Hrs 3,680
12 |Average service-4.3-D39 Yrs 9
13 |Total Financial/hr-4.14-D17 29
14 |Total 283560 3,560,262

Vehicle Operating Cost (Tk) with IRI_Cost/km-2018

4 |VOC-IRI-4 12.56
5 |Prediction of VOC at IRI 5 = 13.24
6 [Prediction of VOC at IRI 6 = 13.40
7 |Prediction of VOC at IRI 7 = 14.04
8 |Prediction of VOC at IRI 8 = 14.14
9 |Prediction of VOC at IRI 95 = 15.91
10  |Prediction of VOC at IRI 10 = 17.68
11 |Prediction of VOC at IRl 11 = 18.35
12 |Prediction of VOC at IRI 12 = 18.44
13 |Prediction of VOC at IRI 13 = 18.63
14 |Prediction of VOC at IR| 14 = 19.23
15 |Prediction of VOC at IRl 15 = 19.67
16 |Prediction of VOC at IRI 16 = 19.79
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Road User Cosr of Study for LGED Roads, 2018
Vehicle Operating Cost (Tk) for Medium Truck

Model Tata 497 TURBO INTERCOOLED

Type Water cooled direct injection Diesel

Cylinders 4 inline

Bore/ Stroke 97 mm x 128 mm

SL No |item cost Unit Vxﬂe;’rs’ F"::a:si'a' Kilometrage| Total Tk.
1 |Purchase Cost-4.8-D8 000 Tk/piece 2,391,087
2 |New Tyre-4.10-D5 Tk/Tyre 23,052
3 |Maintenance Cost-4.10-D50 Tk/hour 38 23,052 864,450
4 |Overhead Cost-4.16-D64 000/year 249,325
5 |Driver Wage Cost-4.14-D13 Tk/month 29 6,780 194,920
6 |Helper Wage Cost-4.14-D14 Tk/month 9 3,015 26,381
7 |Fuel Cost, diesel-4.11-D10 Tk/lter 90 5 61,156
8 |Fuel Cost, Petrol-4.11-D11 Tk/liter 102 5 69,496
9 |Fuel Cost, Lubricant-4.11-D12 | Tk/liter 326 1 1,111,933
10 |Annual km driven-4.2-D35 Km 88,770
11 JAnnual hours driven-4.2-D36 Hrs 3,410
12 |Average service-4.3-D39 Yrs 9
13 |Total Financial/hr-4.14-D17 38
14 |Total 219,739.50 4,991,800

Vehicle Operating Cost (Tk) with IRI_Cost/km-2018

4 |VOC-IRl at4 22.72
5 |Prediction of VOC at IRI 5 = 2418
6 [Prediction of VOC at IRI 6 = 25.19
7 |Prediction of VOC at IRI 7 = 25.63
8 |Prediction of VOC at IRI 8 = 25.75
9 |Prediction of VOC at IRI 95 = 27.78
10 |Prediction of VOC at IRl 10 = 30.86
11 [Prediction of VOC at IRl 11 = 31.82
12 |Prediction of VOC at IRl 12 = 33.85
13 |Prediction of VOC at IRl 13 = 34.38
14 [Prediction of VOC at IRl 14 = 34.66
15 |Prediction of VOC at IRl 15 = 34.91
16  |Prediction of VOC at IRl 16 = 35.43
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Road User Cosr of Study for LGED Roads, 2018
Vehicle Operating Cost (Tk) for Small Truck

Make Tata SE 1612/42

CcC 6443

Cylinders 6

Maintenance Model Hino AK series

SL No [item cost Unit Vxﬂe;’:‘; F"::a:;'a' Kilometrage| Total Tk.
1 |Purchase Cost-4.8-D8 000 Tk/piece 1,684,939
2 |New Tyre-4.10-D5 TkiTyre 7,944
3 |Maintenance Cost-4.10-D50 | Tk/hour 24 7,944 188,666
4 |Overhead Cost-4.16-D64 000/year 249,325
5 |Driver Wage Cost-4.14-D13 | Tk/month 18 4,712 82,457
6 |Helper Wage Cost-4.14-D14 | Tk/month 6 2,365 14,781
7 |Fuel Cost, diesel-4.11-D10 | Tk/lter 90 5 70,616
8 |Fuel Cost, Petrol-4.11-D11 Tk/liter 101 5 79,343
9 |Fuel Cost, Lubricant-4.11-D12 | Tk/liter 324 1 1,269,492
10 |Annual km driven-4.2-D35 Km 80,660
11 |Annual hours driven-4.2-D36 |Hrs 3,924
12 |Average service-4.3-D39 Yrs 10
13 |Total Financial/hr-4.14-D17 24
14 |Total 299489 3,647,565

Vehicle Operating Cost (Tk) with IRI_Cost/km-2018

4 |VOC-IRI-4 12.18
5 |Prediction of VOC at IRI 5 = 12.85
6 [Prediction of VOC at IRI 6 = 13.00
7 |Prediction of VOC at IRI 7 = 13.62
8 |Prediction of VOC at IRI 8 = 13.72
9 |Prediction of VOC at IRI 95 = 15.44
10 |Prediction of VOC at IRI 10 = 17.15
11 |Prediction of VOC at IRl 11 = 17.80
12 |Prediction of VOC at IR 12 = 17.89
13 |Prediction of VOC at IRl 13 = 18.08
14 |Prediction of VOC at IR| 14 = 18.66
15 |Prediction of VOC at IRl 15 = 19.08
16 |Prediction of VOC at IRI 16 = 19.20
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Road User Cosr of Study for LGED Roads, 2018
Vehicle Operating Cost (Tk) for Utility

Capacity 3.2L
Bore x Stroke (mm) 98.5mm x 105.0mm
Maximum power 141kW@3800rpm
Compression ratio 16.1:1
SL No [item cost Unit Vxﬂe;’:‘; F"::a:;'a' Kilometrage| Total Tk.
1 |Purchase Cost-4.8-D8 000 Tk/piece 7,387,673
2 |New Tyre-4.10-D5 TkiTyre 9,374
3 |Maintenance Cost-4.10-D50 | Tk/hour 19 9,374 175,770
4 |Overhead Cost-4.16-D64 000/year 249,325
5 |Driver Wage Cost-4.14-D13 | Tk/month 19 6,622 124,165
6 |Helper Wage Cost-4.14-D14 | Tk/month 0 0 -
7 |Fuel Cost, diesel-4.11-D10 | Tk/lter 95 5 96,019
8 |Fuel Cost, Petrol-4.11-D11 Tk/liter 102 5 103,246
9 |Fuel Cost, Lubricant-4.11-D12 | Tk/liter 325 1 1,651,933
10 |Annual km driven-4.2-D35 Km 23,760
11 |Annual hours driven-4.2-D36 |Hrs 5,076
12 |Average service-4.3-D39 Yrs 8
13 |Total Financial/hr-4.14-D17 19
14 |Total 553907 9,797,505
Vehicle Operating Cost (Tk) with IRI_Cost/km-2018
4 |VOC-IRI-4 17.69
5 |Prediction of VOC at IRI 5 = 18.05
6 |Prediction of VOC at IRI 6 = 19.29
7 |Prediction of VOC at IRI 7 = 19.39
8 |Prediction of VOC at IRI 8 = 20.27
9 |Prediction of VOC at IRI 95 = 22.81
10 |Prediction of VOC at IR 10 = 25.34
11 |Prediction of VOC at IRl 11 = 27.88
12 |Prediction of VOC at IR 12 = 29.31
13 |Prediction of VOC at IR 13 = 29.90
14 |Prediction of VOC at IRI 14 = 30.41
15 |Prediction of VOC at IRI 15 = 30.97
16 |Prediction of VOC at IR| 16 = 33.04
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Road User Cosr of Study for LGED Roads, 2018
Vehicle Operating Cost (Tk) for Car

Engine 1.8L L4 DOHC 16 valve

Power 132 hp @ 6000 rmp

Body Sedon

Doors 4

SL No [item cost Unit Vxﬂe;’:‘; F"::a:;'a' Kilometrage| Total Tk.
1 |Purchase Cost-4.8-D8 000 Tk/piece 26,095,561
2 |New Tyre-4.10-D5 TkiTyre 23,052
3 |Maintenance Cost-4.10-D50 | Tk/hour 31 3,781 118,164
4 |Overhead Cost-4.16-D64 000/year 249,325
5 |Driver Wage Cost-4.14-D13 | Tk/month 21 4,662 99,058
6 |Helper Wage Cost-4.14-D14 | Tk/month 10 2,500 25,000
7 |Fuel Cost, diesel-4.11-D10 | Tk/lter 96 5 58,420
8 |Fuel Cost, Petrol-4.11-D11 Tk/liter 102 5 62,149
9 |Fuel Cost, Lubricant-4.11-D12 | Tk/liter 326 1 994,381
10 |Annual km driven-4.2-D35 Km 53,500
11 |Annual hours driven-4.2-D36 |Hrs 3,050
12 |Average service-4.3-D39 Yrs 8
13 |Total Financial/hr-4.14-D17 31
14 |Total 1561489 27,725,110

Vehicle Operating Cost (Tk) with IRI_Cost/km-2018

4 |VOC-IRI-4 17.76
5 |Prediction of VOC at IRI 5 = 18.73
6 |Prediction of VOC at IRI 6 = 19.37
7 |Prediction of VOC at IRI 7 = 19.53
8 |Prediction of VOC at IRI 8 = 19.77
9 |Prediction of VOC at IRl 95 = 21.00
10 |Prediction of VOC at IR 10 = 23.33
11 |Prediction of VOC at IRI 11 = 25.66
12 |Prediction of VOC at IR 12 = 25.79
13 |Prediction of VOC at IR 13 = 25.90
14  |Prediction of VOC at IRl 14 = 26.03
15 [Prediction of VOC at IR| 15 = 27.15
16 |Prediction of VOC at IR| 16 = 27.23
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Road User Cosr of Study for LGED Roads, 2018
Vehicle Operating Cost (Tk) for Motor Cycle

Engine 4-Stroke Single Cylinder Air
Bore & Stroke 56.5x49.5 mm
Starting Kick start
Dimension (Lxwxh) 1911
SL No [item cost Unit Vxﬂe;’:‘; F"::a:;'a' Kilometrage| Total Tk.
1 |Purchase Cost-4.8-D8 000 Tk/piece 66,041
2 |New Tyre-4.10-D5 TkiTyre 2,656
3 |Maintenance Cost-4.10-D50 | Tk/hour 0 0 -
4 |Overhead Cost-4.16-D64 000/year 249,325
5 |Driver Wage Cost-4.14-D13 | Tk/month 0 0 -
6 |Helper Wage Cost-4.14-D14 | Tk/month 9 0 -
7 |Fuel Cost, diesel-4.11-D10 | Tk/lter 97 5 89,680
8 |Fuel Cost, Petrol-4.11-D11 Tk/liter 101 5 93,416
9 |Fuel Cost, Lubricant-4.11-D12 | Tk/liter 324 1 1,494,662
10 |Annual km driven-4.2-D35 Km 52,800
11 |Annual hours driven-4.2-D36 |Hrs 4,620
12 |Average service-4.3-D39 Yrs 8
13 |Total Financial/hr-4.14-D17 0
14 |Total 112729 1,995,781
Vehicle Operating Cost (Tk) with IRI_Cost/km-2018
4 |VOC-IRI-4 17.70
5 |Prediction of VOC at IRI 5 = 18.06
6 [Prediction of VOC at IRI 6 = 19.30
7 |Prediction of VOC at IRI 7 = 19.41
8 |Prediction of VOC at IRI 8 = 20.29
9 |Prediction of VOC at IRI 95 = 22.83
10 |Prediction of VOC at IRI 10 = 25.37
11 |Prediction of VOC at IRl 11 = 27.91
12 |Prediction of VOC at IRl 12 = 29.33
13 |Prediction of VOC at IRI 13 = 29.92
14 |Prediction of VOC at IR| 14 = 30.43
15 |Prediction of VOC at IRl 15 = 31.00
16 |Prediction of VOC at IRl 16 = 33.07
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Road User Cosr of Study for LGED Roads, 2018
Vehicle Operating Cost (Tk) for Auto Rickshaw

Overall Width 1120 1270
Overall Length 2800 2800
Overall Height 1885 1885
Wheel Track 1100 1100
SL No [item cost Unit Vxﬂe;’:‘; F"::a:;'a' Kilometrage| Total Tk.
1 |Purchase Cost-4.8-D8 000 Tk/piece 470,224
2 |New Tyre-4.10-D5 TkiTyre 1,069
3 |Maintenance Cost-4.10-D50 | Tk/hour 26 0 -
4 |Overhead Cost-4.16-D64 000/year 249,325
5 |Driver Wage Cost-4.14-D13 | Tk/month 20 6,160 123,204
6 |Helper Wage Cost-4.14-D14 | Tk/month 6 2,543 15,891
7 |Fuel Cost, diesel-4.11-D10 | Tk/lter 90 5 41,617
8 |Fuel Cost, Petrol-4.11-D11 Tk/liter 101 5 46,921
9 |Fuel Cost, Lubricant-4.11-D12 | Tk/liter 324 1 750,728
10 |Annual km driven-4.2-D35 Km 54,740
11 |Annual hours driven-4.2-D36 |Hrs 2,321
12 |Average service-4.3-D39 Yrs 4
13 |Total Financial/hr-4.14-D17 26
14 |Total 95979 1,698,979
Vehicle Operating Cost (Tk) with IRI_Cost/km-2018
4 |VOC-IRI-4 17.70
5 |Prediction of VOC at IRI 5 = 18.06
6 |Prediction of VOC at IRI 6 = 19.30
7 |Prediction of VOC at IRI 7 = 19.41
8 |Prediction of VOC at IRI 8 = 20.29
9 |Prediction of VOC at IRl 95 = 22.83
10 |Prediction of VOC at IR 10 = 25.36
11 |Prediction of VOC at IRl 11 = 27.90
12 |Prediction of VOC at IR 12 = 29.33
13 |Prediction of VOC at IR 13 = 29.92
14  |Prediction of VOC at IRl 14 = 30.43
15 [Prediction of VOC at IR| 15 = 31.00
16 |Prediction of VOC at IR| 16 = 33.07
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Road User Cosr of Study for LGED Roads, 2018
Vehicle Operating Cost (Tk) for Animal Cart

Make
CcC
Cylinders
Maintenance Model
SL No [Item cost Unit Wageshr- | Financial |0 1 otrage| Total Tk,
4.14-D17 Cost
1 |Purchase Cost-4.8-D8 000 Tk/piece 0
2 |New Tyre-4.10-D5 TkiTyre 0
3 |Maintenance Cost-4.10-D50 | Tk/hour 0 0
4 |Overhead Cost-4.16-D64 000/year 0
5 |Driver Wage Cost-4.14-D13 | Tk/month 0 0
6 |Helper Wage Cost-4.14-D14 | Tk/month 0 0
7 |Fuel Cost, diesel-4.11-D10 | Tk/lter 0 5
8 |Fuel Cost, Petrol-4.11-D11 Tklliter 0 5 -
9 |Fuel Cost, Lubricant-4.11-D12 | Tk/liter 326 1 1,111,933
10 |Annual km driven-4.2-D35 Km 0
11 |Annual hours driven-4.2-D36 |Hrs 3,410
12 |Average service-4.3-D39 Yrs 9
13 |Total Financial/hr-4.14-D17 0
14 |Total 62850 1,111,933
Vehicle Operating Cost (Tk) with IRI_Cost/km-2018
4 |VOC-IRI-4 17.69
5 |Prediction of VOC at IRI 5 = 18.05
6 [Prediction of VOC at IRI 6 = 19.29
7 |Prediction of VOC at IRI 7 = 19.40
8 |Prediction of VOC at IRI 8 = 20.28
9 |Prediction of VOC at IRI 95 = 22.81
10 |Prediction of VOC at IRI 10 = 25.35
11 |Prediction of VOC at IRl 11 = 27.89
12 |Prediction of VOC at IRl 12 = 29.31
13 |Prediction of VOC at IRl 13 = 29.90
14 |Prediction of VOC at IR| 14 = 30.41
15 |Prediction of VOC at IRl 15 = 30.98
16 |Prediction of VOC at IRl 16 = 33.05
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Road User Cosr of Study for LGED Roads, 2018
Vehicle Operating Cost (Tk) for Rickshaw

Make

CcC

Cylinders

Maintenance Model

SL No [Item cost Unit Wageshr- | Financial |0 1 otrage| Total Tk,

4.14-D17 Cost
1 |Purchase Cost-4.8-D8 000 Tk/piece 0
2 |New Tyre-4.10-D5 TkiTyre 0
3 |Maintenance Cost-4.10-D50 | Tk/hour 0 0 -
4 |Overhead Cost-4.16-D64 000/year 249,325
5 |Driver Wage Cost-4.14-D13 | Tk/month 0 0 -
6 |Helper Wage Cost-4.14-D14 | Tk/month 0 0
7 |Fuel Cost, diesel-4.11-D10 | Tk/lter 0 5
8 |Fuel Cost, Petrol-4.11-D11 Tklliter 0 5
9 |Fuel Cost, Lubricant-4.11-D12 | Tk/liter 0 1
10 |Annual km driven-4.2-D35 Km 0
11 |Annual hours driven-4.2-D36 |Hrs 0
12 |Average service-4.3-D39 Yrs 0
13 |Total Financial/hr-4.14-D17 0
14 |Total 14170 249,325
Vehicle Operating Cost (Tk) with IRI_Cost/km-2018

4 |VOC-IRI-4 17.59
5 |Prediction of VOC at IRI 5 = 17.95
6 [Prediction of VOC at IRI 6 = 19.18
7 |Prediction of VOC at IRI 7 = 19.29
8 |Prediction of VOC at IRI 8 = 20.17
9 |Prediction of VOC at IRI 95 = 22.69
10 |Prediction of VOC at IRI 10 = 25.21
11 |Prediction of VOC at IRl 11 = 27.73
12 |Prediction of VOC at IRl 12 = 29.15
13 |Prediction of VOC at IRI 13 = 29.74
14 |Prediction of VOC at IR| 14 = 30.25
15 |Prediction of VOC at IRl 15 = 30.81
16 |Prediction of VOC at IRI 16 = 32.87
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Road User Cosr of Study for LGED Roads, 2018
Vehicle Operating Cost (Tk) for Bicycle

Make

CcC

Cylinders

Maintenance Model

SL No [Item cost Unit Wageshr- | Financial |0 1 otrage| Total Tk,

4.14-D17 Cost
1 |Purchase Cost-4.8-D8 000 Tk/piece 0
2 |New Tyre-4.10-D5 TkiTyre 0
3 |Maintenance Cost-4.10-D50 | Tk/hour 0 0 -
4 |Overhead Cost-4.16-D64 000/year 249,325
5 |Driver Wage Cost-4.14-D13 | Tk/month 0 0 -
6 |Helper Wage Cost-4.14-D14 | Tk/month 0 0
7 |Fuel Cost, diesel-4.11-D10 | Tk/lter 0 5
8 |Fuel Cost, Petrol-4.11-D11 Tkliter 0 5
9 |Fuel Cost, Lubricant-4.11-D12 | Tk/liter 0 1
10 |Annual km driven-4.2-D35 Km 0
11 |Annual hours driven-4.2-D36 |Hrs 0
12 |Average service-4.3-D39 Yrs 0
13 |Total Financial/hr-4.14-D17 0
14 |Total 14170 249,325
Vehicle Operating Cost (Tk) with IRI_Cost/km-2018
4 |VOC-IRI-4 17.59
5 |Prediction of VOC at IRI 5 = 17.95
6 |Prediction of VOC at IRI 6 = 19.18
7 |Prediction of VOC at IRI 7 = 19.29
8 |Prediction of VOC at IRI 8 = 20.17
9 |Prediction of VOC at IRl 95 = 22.69
10 |Prediction of VOC at IR 10 = 25.21
11 |Prediction of VOC at IRl 11 = 27.73
12 |Prediction of VOC at IR 12 = 29.15
13 |Prediction of VOC at IR 13 = 29.74
14  |Prediction of VOC at IRl 14 = 30.25
15 [Prediction of VOC at IR| 15 = 30.81
16 |Prediction of VOC at IR| 16 = 32.87
4.11 Pedestrian Costs

Pedestrians do get benefit from road development on two accounts. Firstly, a part of their energy is
saved due to improved roads. Secondly, they need to spend less time on the improved road to get
to their destination. The next best alternative for pedestrians is to use Rickshaw which carries 2
passengers. Therefore, 50% of VOC cost of Rickshaw can be taken as opportunity cost of
pedestrians. Economic analysis can be carried out by including this cost until further empirical research is
carried out on the issue.
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CHAPTER 5: TRAVEL TIME COSTS

5.1 General

Travel Time Costs (TTC) also referred to as Values of Time spent on travelling are an important component of
road user costs. The concept of travel time costs is based on the fact that time spent on traveling has
an “opportunity cost” and could be used in an alternative activity which also produces or may produce
some significant utility popularly known as benefit. If the alternative activity can have a monetary value
assigned to it, this can be used as a part of RUC in the economic appraisal of projects, particularly of
the transport projects having relation with consumption of time in the use of their output.

TTC may vary from country to country, even from project to project in the same country. This can vary in
size from 20 percent to over 80 percent of total RUC in the economic and/or financial appraisal of schemes.
This depends on the extent of time delays involved in case of the project under study as well as the income
pattern of the users of the project output. In case of the construction of a major new bridge to replace a ferry
for example, TTC will be immensely significant compared to a road improvement project without any
change in its alignment or pavement and/or shoulder capacity. Again, value of time will be much higher in a
more developed country like the USA or Britain than that in a less developed country like Bangladesh or
Afghanistan. Similarly this variation in value of time may exist between a more developed region or
society of a country and a relatively less developed part or habitation of the same country.

Time costs can be estimated for road users and for freight consignments. Costs may be broken down into
‘in vehicle time” and “out of vehicle time”. The latter may be important to bus passengers waiting for
a vehicle, but is specialized in its application and is not considered in the LGED approach which focuses on “in
vehicle time" values only.

Time costs will vary between different vehicle types according to the socio-economic characteristics of
the occupants, their trip purpose and the type of freight carried. For analysis purposes TTC are expressed
as hourly values per vehicle by assuming average occupancies and loading factors for each vehicle type.

Although every vehicle or category of vehicles will have its own total TTC it is sometimes considered
appropriate to apply a uniform TTC across all vehicle types to avoid biasing investment towards roads with a
dominance of one type of user over another (i.e. a road with many high income car users will generate
much higher time savings than a road with many low value rickshaw users: a scenario typically prevailing
in Bangladesh). In this case of uniform application the TTC is referred to as an “equity” value. This
approach is appropriate mainly for the developed country as income distribution in such country is more or
less smooth and even. Users of cars and bicycles may belong to the same economic class as most of
them own and use both of the vehicles to suit the convenience of their movement. In a country like
Bangladesh on the contrary, the income pattern between the users of highly expensive motorized vehicles
such as cars and jeeps and those of slow moving non-motorized transport such as rickshaws and bicycles
is substantially different and these two categories of road users belong to two completely different
economic classes in the society. That's why the approach of uniform TTC has not been adopted in
Bangladesh to date. In this study TTC has been estimated according to separate vehicle type.

As TTC varies geographically according to the socio-economic characteristics of the region, it would
be expected, for instance, that road users in Dhaka city will value their time more than those in a
remote Jaganthpur Upazila in Sunamgon;. It is usual practice; in this case, to adopt a set of nationally
averaged TTC applicable to all analyses to avoid the sort of geographical biases in road
investment. This approach will continue to be used in Bangladesh in line with current
methodology.
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5.2 Summary of Survey Results

A totalof18 Upazila roads and 6Union roads occupants were interviewed. This section provides a summary of the Upazila & Union Road travel time surveys conducted
in 2018. Details of TTC data presented in Tables 5.1, 5.2 and 5.3 give the distribution of trip purpose for Upazila & Union Roads respectively. As per these Tables, the main
purpose of trips by vehicle occupants was to go for own business (56%), followed by employers’ business (21%), journey to/from work (13%), etc.

Table 5.1 Sample Distribution of Vehicle Occupants by Trip Purpose (Upazila & Union Road), 2018
Table 5.1 Sample Distribution of Vehicle Occupants by Trip Purpose (Upazila & Union Road), 2009 Table 5.1 Sample Distribution of Vehicle Occupants by Trip Purpose (Upazila & Union Road), 2018 Table 5.1: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %

Nodie e J ‘ Mode ] Mo e J ‘
) Bus | Bus | Bus " Auto Motor | . . |RicksheRicksha} Animal ; Bus | Bus | Bus " Auto Motor | . . |RickshafRickshaf Animal ) Bus | Bus | Bus " Auto Motor | . . |Rickshe|Ricksha} Animal
TPt | ottt | i | S | " % g | ¢ { e [P w [ cat | T PP { oy gt | i | ]I 1O) i | € | i |PO%8| w [wvan] cat | "™ [ TR f g { o | O T | ¢ | e [P [ wven| cat | ™

Tempo Tempo Tempo
e 1o s g s s o e | el e ol e o e ™™ Lo s s s e s ol e e o e ] o | [ | vl od oo o o] ] oo o ool o] 7o oo o 47
From Work From Work From Work
mooes by e e s s el s | e s M fs el e e el Lo e e s s m | s vad omd oo oo vom{ omd oo 1| vomd o0 10 1am{ 1w
Business Busingss Business

OwnBusiness | 6 | 11 [ 1| 15 2| 19 [ 4] 19 )19 A 15| 2] 6 |19 [lOwnBusiness | 6 | At [ | 5 2] 9 4919 %[ 5|20 6 | 194 [OwnBusiness | 170% 170% 170% 170% 170%) 170 170% 170% 170%) 170 170% 170% 1.70%) 1.70%

s b o o s o s ol s L ™ [ oo oo s sl s s | w [P™ (ool cowed o vso| 1o oo 1o oso] 1 usond 1 aso 150 150
Social Social Social
ol |t s |2 |s|w]n|%|s|5] 5] ul]m o wlw|o|n|a|s|a|a|a|a|s|n| o 7 1 17500 13| 17 1 7 a7 17 7sod 1] v 17

[Average S PSS T 6 O 699 9| 69 4| 85 [fAerag S LSS T 6O 6| [ 9 9 ) 6] 9 [ 4 86 JAverage [DIVOIRDIVION 1.70%] 1.70% | 1.70% [ 1.70% | 1.70% 1.70% | 1.70% [ 1.70% | 1.70% 1.70% F#DIVIOIf 1.70%

Source. Travel Time Cost Survey 2007-08, RDP-25, LGED, Time Saving in Developing Countris, JDGF Howe, Joumal of Transport Source: Travel Time Cost Survey 2018, RDP-25, LGED, Time Saving in Developing Countris, JDGF Howe, Joumalof Transport
Economics and Policy, May 1976. Valuation of Economic Costs: United Kingdom's Transport Research Laboratory (TRL) Economics and Polcy, May 1976. Valuation of Economic Costs: United Kingdom's Transport Research Laborafory (TRL )

Note: Vehicle Occupants by Trip: LGED Upazia & Union Rd. in 6 Divisions Note: Vehicle ecupants by Trip: LGED Upazfa & Union Rd. in 6 Diisions
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Table 5.2 Sample Distribution of Vehicle Occupants by Trip Purpose (Upazila Road)
Table 5.2 Sample Distribution of Vehicle Occupants by Trip Purpose (Upazila Road), 20 Table 5.2 Sample Distribution of Vehicle Occupants by Trip Purpose (Upazila Road), 20 Table 5.2: Comparison with 2009 & 2018

Before Situation-2009 Atter Situation-2018 Change in %
Bus Ricks| Bus Ricks| Anim Modifie
. Bus | Bus ... | Temp| Auto| ed [Motor|Bicycl} Ricks| . Bus | Bus .. |Temp| Auto| ed |Motor|Bicyclf Ricks| . Bus | Bus | Bus ” Auto Motor | .. Rickshaf Ricksha] Animal

Trip Purpose | Heav| Ligh| v Car | Utilty| o | Rick|Temp|cyce] e | haw haw Total|| Trip Purpose |Heav Light| win Car | Utility o | Rick|Temp|Cyck| e | haw haw | al |Total|| Trip Purpose e e e Car | Utiity | Tempo Rick d Cyck Bicycle w |wvanl cat Total

y Van y . Van | Cart Tempo|
;‘:z:m’k/ a2 sl a]s|2fe|a]af2]fe 4 ;‘:{:"m”mi 2l 2fs|s]als|ale]alafl2a]le]o]a é‘:ﬁ;:fm 1704 1709 170 1709 1709 1700 1709 1709 1709 1709 17094 1700 D0 1.70%
:;“S‘Tr‘;yses“ slas|ele|afels|e|n]e]7]s 8 :Ums‘?'n"eyses“ slafa]sls]|6]s|e]nfe]r]6]2]e :Um:iyses's 190% 1.90% 1.90%] 190% 1.90% 190 190 1.90% 1900 190 190% 1.90% 1.90%) 1.90%
ownbusness | 2| 3| 3| a|3f2f2f1]1]6]1]2 34 [fownBusiess [ 2 [ 3 s a2l a2t 16| 1|24 35||ownsusiness| 1706 1709 1709 170% 1704 1703 1709 170 170 17000 170 170% 1709 1.70%
Zzg'a"ya”d ool t]2lofafafs]2]2]1]s 2% Zzg'ilya”d oloft]2fo]al2fs]afa]t|s]o]n ;Zg'a"ya”d #owio] #oviol 150% 1.50%) #Dviod 1.50% 150 150 150% 150 1.50% 1.50%| #oviof 1.50%
Total N I T IR N (T TR N T R R R 167 |[otal 78| 1| s ofm|1n]e] 18] 18] 11| 17| 6[te7|frotal 179% 000% 000% 000% 0.00% 0.00% 0.00% 0.00% 000 000 000 0.00% 0.00% 0.00
Average 22| 3| a|s|afs|s|s]s5]3]s 42 |[Average 2| 2| 3| afsfafs|s]5]5] 3] e 2]a|laveage [eomiorfeowior| 1.70% | 1.70% |0rvior| 1.70% | 1.70% | 1.70% | 1.70% | 1.70% | 1.70% | 1.70% |#0wvio 1.70%

Source : Travel Time Cost Survey 2007-08, RDP-25, LGED.
Note: Vehicle Occupants byTrip: LGED Upazila & Union Rd. in 6 Divisions
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Table 5.3 Sample Distribution of Vehicle Occupants by Trip Purpose Union Road
Table 5.3 Sample Distribution of Vehicle Occupants by Trip Purpose Union Road, 20( Table 5.3 Sample Distribution of Vehicle Occupants by Trip Purpose Union Road, 20° Table 5.3: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %
Wodf T Wodf T )

Bus A Ricks| Anim Bus A Ricks| Anim Modifie ) ) )
. Bus | Bus . | Temp| Auto ed-‘Motor Bicyclf Ricks . Bus | Bus . |Temp| Auto ed-‘Motor Bicyclf Ricks ) Bus | Bus | Bus " Auto Motor | . RickshafRicksha] Animl
Trip Purpose | Heav g i Car | Utiity o | Rik|remplyoe] e | haw | al | Totall | Trip Purpose | Heav g i Car | Utiity o | Rik|remplcyoe] e | haw | al | Totalf| Trip Purpose Heay| Lt | Vi Car | Utiity | Tempo Rik d e Bicycle o vl cat Total

y o Van | Cart y o Van | Cart Tempo)
ey o 1Lty by L s o e[ a el o] sl o | b sl a s a s 2l ela 2] ] o a0 | i irod rond 1o eroed rond 1o roed e a0 170 1700 ool st
From Work From Work From Work
Emwoes o Ly fala | s e o e ]e el s 2 e ™ Lol el afals] o6 s n]e]e] s ] oo™ | romd romd oo 1o romd roonf 1o 1o roonf 10 a0 1oonf 104 1o
Busingss Business Business
O ilslals el als| o] olo]els]e]a|f tlslal sl als|o]]s]els]e]n| 1700 170 170% 170 1700 170% 170 170% 170 1700 1705 170 170% 833
Business Business Business
Famlyand | o Lo Lol ol a5 ols)alalolelala|™® ofofaffs{ols|alolole]2]s|[™ |somofsomlsonf 1sef 150 150 somof 150 100 150 sowio 1508 1500 a0
Social Social Social
Total g 8| 1] 5| t0f | 1] 18]18|18|1]|17] 6 |167|Tota U O T RN 2 0 R G O O A 180% 000 000% 000 0.00% 00 0.00% 000% 000 0.00% 000 0.00% 0.00% 0.00%
merge | 1 [ 323|535 5|5 | 4|5 2| M(|veage | 1|3 2| 33535 55| 4| 5] 2] 4n||average [aDviorl#0viorl#DrvI0] 1.70% | 1.70% 1.70% |#DIvIoL 1.70% | 1.70% | 1.70% Dol 1.70% Dot 10.87%

Source: Travel Time Cost Survey 2007-08, RDP-25, LGED.
Note: Vehicle Occupants byTrp: LGED Upazia & Union Rd. in 8 Divisions
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Table 5.4 Sample Distribution of Vehicle Occupant by Occupation (Upazila & Union Road), 2009

Table 5.4 Sample Di: of Vehicle Occupant by O (Upazila & Union Road Table 5.4 Sample Distribution of Vehicle Occupant by Occupation (Upazila & Union Road Table 5.4: Comparison with 2009 & 2018
Before Situation-2009 After Situation-2018 Change in %
Modif . ’ Modif ’ ) ’
Trip Purpose HB::V S;;( ;:15' Car | Utility Te;np :‘::; T::\p Cyce| e T‘I:;S r:;f Af;ll'“ Total | | Trip Purpose HB:asv S:;( ;‘::l Car | Utility} Te:\p ):IJ:E T::\p Cycle T:tls ':l::ls Al;llm Total | | Trip Purpose Hz:iy S:;‘ z‘:r: Car | Utility | Tempo );T(:E Mogme "(l)‘ync“ljer Bicycle o v Agi::‘al Total
y 9 Van | Cart y 0 Van | Cart Tempo|
tabol 0 fofoJofo]l1|z2]of2f2]3]s6]2]|e tabof 1| 111 1]2]3|1w0]3s 41 73|28 Labor] #DIV/0] #DIV/0Y #DIV/0Y| #DIVIOY #DIVIOY 97.0%| 48.5%| 10.8% 48.5%| 48.5% 32.3% 16.2%| 48.5% 3.6%
Farming/Fishind 0 | o | 1| 2 [ 1] 4| 2|6 2|5 4] 2]4 Farming/Fishingd 1 | 1 | 2| 3| 2] 5| 3] 7] 3 5112 3|4 Farming/ Fishing| #DIV/0] #DIV/0y 97.0%| 48.5%| 97.0%| 24.3%] 48.5%| 16.2% 48.5%| 19.4%| 24.3% 8.8%| 485% 2.4%
ShopEmploye 0 | 1 f o] 1o ofo]ofjojo]ofjo]olfo?: ShopEmployed 1 | 2 [ 1] 2| 1t ] 1| 1] 1] 1f1]1]3 Shop Employee] #DIV/0] 97.0% #DIV/0Y| 97.0%| #DIV/0§ #DIV/0Y| #DIV/OY #DIV/0Y #DIV/0Y #DIV/0§ #DIV/0] #DIV/OY #DIVIOY 48.5%
Py 0ol 1fjolofojJolt]t]2f]ojojo]s Peoy 1| 12|11 1] 1]2]2 1f1]1]s8 Peon| #DIV/0] #DIV/Oy 97.0%| #DIV/0] #DIV/OY #DIV/0Y] #DIVIOY 97.0% 97.0%) 48.5% #DIVIOR #DIV/0Y #DIVIOY 19.4%
Salesmanl 0 | o J ofo]Jofofo]Jofjo]t]ofo]olfrH1 Salesmanf 1 | 1 | 1 [t ]ttt ]| 1 11 ] 1] 2 Salesman| #DIV/0] #DIV/0§ #DIV/0}| #DIV/0Y #DIV/0{ #DIV/0Y] #DIV/0§ #DIV/0Y #DIVI0Y 97.0%| #DIV/0§ #DIV/OY #DIVIOY 97.0%
MechanicDrived 0 f o J o f o)t foJo 1| t]1]ojo]o]4 MechanicDrive] 1 | 1 [ 1 [ 1] 2| 1] 1] 2]2 111 1]5 Mechanic/Driver] #DIV/0§ #DIV/0§ #DIVI0J #DIV/0Y 97.0%] #DIVIOY #DIVI0] 97.0%| 97.0% 97.0%] #DIV/OY #DIV/OY #DIV/O] 24.3%
OficeWorked 3 | 1 | 3| 4|2 54|64 7]3]2)]2]|4s OficeWorked 4 | 2 [ 4 | 53] 6] 5| 7]5 A - T Office Worker] 32.3%| 97.0% 32.3% 24.3%| 48.5% 19.4%| 24.3% 16.2% 24.3%| 13.9% 32.3% 48.5% 48.5% 2.1%
Studenf 0 | 5| 2| 6] 4|9 a]ofs]a]ofa]olfdsw Sudenf 1 | 6| 3| 7] 5fw0]s5]1]9 1 s 1|4 Student| #DIV/0Y 19.4% 48.5% 16.2%] 24.3%| 10.8%| 24.3%] #DIVI0f 12.1%| 24.3%] #DIVIOY 24.3%| #DIVIO]  2.1%
Professional 1 | 4 | 4| 6] 6| 96| 6|9o]6]|s)7]o0]fe6 Professional 2 | 5 | 5 [ 7| 7 |tw0f 7] 7|10 6|8 1] Professionall 97.0%| 24.3% 24.3%| 16.2% 16.2% 10.8%| 16.2%| 16.2% 108%| 16.2% 19.4% 13.9%f #DIV/O] 1.4%
oficed 1 | 2 2|1 ]2 1|3]4f2]a4]3)2]2|2x oficed 2 | 3| 3| 2|3 2|4]5]3 41 33]3 Officer] 97.0%| 48.5% 48.5%| 97.0%| 48.5% 97.0%| 32.3%| 24.3% 485%| 24.3%| 32.3% 48.5% 48.5% 3.3%
Unemployed 0 ] o f oJof2]t1t]ofo]Jofjo]ofjofjol]s Unemployed 1 [ 1 | 1| 1 [ 3] 2 1] 1] 1] 1] 4 Un-employed| #DIV/0Y #DIV/0§ #DIV/OY| #DIVIOY 48.5%) 97.0%] #DIVIOY #DIV/O§ #DIV/0J #DIV/0§ #DIV/0] #DIVIOY #DIVIOY 32.3%
Housewid 0 | o J o f oJofo]JoJofo]Jofjojofjo]o Housewid 1 | 1 [ 1| 1] 1| 1] 1] 1] [ I I Housewife] #DIV/0 #DIV/0§ #DIV/0] #DIV/0§ #DIv/0{ #DIV/0Y #DIv/0] #DIV/0] #DIV/0Y #DIVI0] #DIV/OY #DIV/0Y #DIV/0] #DIV/O
Businessmanf 6 | 5 | 6 | 9 | 4| 5| 33| 7|46 ) 3] 6]|er Businessmanf 7 | 6 | 7 [ 10] 5| 6| 4| 4] 8 714 7|68 Businessman| 16.2%| 19.4% 16.2%| 10.8%| 24.3% 19.4%| 32.3%| 32.3% 13.9%| 24.3%| 16.2% 32.3% 16.2%] 1.4%
ohej 0 J ofofofofjoJofo]JoJoJoJojo]o ohef 1 [ 1 [t ]ttt ]t] LI I I Other] #DIV/0§ #DIV/0{ #DIVIOY #DIV/0] #DIV/0{ #DIV/OY #DIV/0] #DIV/OY #DIV/O #DIV/O] #DIV/OY #DIV/OY #DIV/0] #DIV/O
Total 11 | 18 | 19| 29 | 22 [ 35 | 24 | 36 | 36 | 36 | 24 | 35 | 14 | 339 Total 25 | 32 | 33 | 43 | 36 | 49 | 38 | 50 | 50 38 | 49 | 28 | 353 Totall 123.5%| 75.4% 71.5%| 46.8%| 61.7% 38.8%| 56.6% 37.7% 37.7%| 37.7%| 56.6% 38.8%| 97.0% 4.0%
Averagel 1 1 1 2 2 3 2 3 3 3 2 3 1 2% Averagel 2 2 2 3 3 3 3 4 4 3 3 2|25 Averagel 123% 75% 71%| 47% 62% 39%| 57% 38 38%| 389 579 39%| 979 49

Source: Travel Time Cost Survey 2007-08, RDP-25, LGED.
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Table 5.5 Samplg Distribution of Vehic!e Occupant by Occupation (Upazila Road)

Table 5.5 Sample Di: of Vehicle Occupant by O (Upazila Road), 2009  Table 5.5 Sample Distribution of Vehicle Occupant by Occupation (Upazila Road), 2018  Table 5.5: Comparison with 2009 & 2018
Before Situation-zoogI After Situation-2018 - Change in %
Modifi 5 N Modifi B N 7
Trip Purpose :e:]asv S:I:( a‘:; Car | Utility| TE;"p :Tc‘: T::m ’élyoz Bi(;ycl T:tls ':l:‘l:f Ara“lm Total Trip Purpose ::asv S::‘ a‘::l Car | Utility| TTP ‘;TC‘E T::m g;:l]er Biceycl T"::;S "::":f A:IIm Total Trip Purpose H‘::\Sry S::( ;T:I Car | Utility | Tempo :‘:c‘: MO:ﬂe rélyoé?er Bicycle o oVED A(r;i::(al Total
y a Van | Cart a Van | Cart Tempo

Labor ofoJofjofoJoJofjaloof 1] 3] 1] 9 tabor ofojJoflofodoJofajolof 1] 3] 1] 9 fabor #DIV/0!| #DIV/0!] #DIV/0!) #DIV/0!| #DIV/0l| #DIvi0lf #DIV/0Y| 0.0% |#DIViolf#DIviolf 0.0% | 0.0% | 0.0% | 0.0%
Farming/ Fishing ofoJofjofoJoJofaJoof 1) 3] 1] 9 [|Faming Fishing ofojJofofodoJofajoof 1] 3] 1| 9 [[FamingFishing [#DIvV/0|#Div/o#DIv/o!|#DIVION#DIVION#DIVIOIf #DIv/0Y| 0.0% |#DIVIOI[#DIVIOlf 0.0% | 0.0% | 0.0% | 0.0%
Shop Employee ofoJofjofoJoJofa]oof 1] 3] 1] 9 [[ShopEmployee ofojJofofodoJofajoof 1] 3] 1] 9 [[shopEmployee [#DIV/IO|#DIvO#DIV/O! #DIVION#DIVION #DIV/OIf #DIV/OY| 0.0% |#DIVIOI[#DIVIOI 0.0% | 0.0% | 0.0% | 0.0%
Peon ofoJofjofo]JoJofaJolof 1) 3] 1] 9][[pen ofojJofJofodo]JofaloJo]1|3] 1] 9 [freon #DIV/0!| #DIv/0!] #DIV/0!) #DIV/0!| #DIV/0l| #DIvi0lf #DIV/0Y| 0.0% |#DIViolf#DIviolf 0.0% | 0.0% | 0.0% | 0.0%
Salesman ofoJofjofoJoJofjaolof 1) 3] 1] 9 [[saesman ofoJoflofjoJoJofa]Jolof 1] 3] 1] 9 [[saesman #DIV/0!| #DIV/0!] #DIV/0!) #DIV/0!| #DIV/0I| #DIvi0lf #DIV/0Y| 0.0% |#DIViol|#DIviolf 0.0% | 0.0% | 0.0% | 0.0%
Mechanic/Driver ofoJofjofoJofjofalofof 1] 3] 1| 9 ||MechanicDrier ofojJofofodoJofajoof 1] 3] 1] 9 [[MechanicDriver [#DIvV/ol|#Divof#DIviol#DIVION#DIVIOI #DIviolf #DIv/0Y| 0.0% |#DIVIOI[#DIviolf 0.0% | 0.0% | 0.0% | 0.0%
Office Worker ofoJofjofoJoJofja)olof 1) 3] 1] 9 [|oficeworker ofojJofofodoJofa]oJof 1] 3] 1] 9 [fofice Worker #DIV/0!| #DIV/0!] #DIV/0!) #DIV/0!| #DIV/0l| #DIvi0lf #DIV/0Y| 0.0% |#DIViolf#DIviolf 0.0% | 0.0% | 0.0% | 0.0%
Student ofoJofjofoJoJoflaloof 1] 3] 1] 9 [[Student ofojJofofodoJofa]olof 1] 3] 1] 9 [Istudent #DIV/0!| #DIV/0!] #DIV/0!) #DIV/0!| #DIV/0I| #DIvi0lf #DIV/0Y| 0.0% |#DIViol|#DIviolf 0.0% | 0.0% | 0.0% | 0.0%
Professional ofoJofjofoJoJofjajoJof 1) 3] 1] 9 [|professional ofojJoflofoJoJofaJolo] 1] 3] 1] 9 [|rrofessonal #DIV/O!| #DIV/0!] #DIV/0!) #DIVIO| #DIV/OI| #DIV/0!f #DIV/0Y| 0.0% [#DIVIOI[#DIVIOIf 0.0% | 0.0% | 0.0% | 0.0%
Officer ofoJofjofoJoJofjajoof 1) 3] 1] 9 [[oficer ofojJofofodoJofajoJof 1] 3] 1] 9 [fofficer #DIV/O!| #DIV/0!] #DIV/0!) #DIVIOH #DIV/OI| #DIV/0!f #DIV/OY| 0.0% [#DIVIOI[#DIVIOIf 0.0% | 0.0% | 0.0% | 0.0%
Un-employed ofoJofjofo]JoJofa)oJof 1) 3] 1] 9 [Ju-employed ofojJofofodofJofa]Jolof 1] 3] 1] 9 [Jun-employed #DIV/0!| #DIV/0!| #DIV/0!) #DIV/0!| #DIV/0!| #DIvi0lf #DIV/0Y| 0.0% |#DIViol|#DIviolf 0.0% | 0.0% | 0.0% | 0.0%
Housewife ofoJofjofoJofjofaofof 1] 3] 1|9 |[Housewie ofojJoflofodoJofajolof| 1|3] 1] 9 [fHousewie #DIV/O!| #DIV/0!] #DIV/0!) #DIV/OH #DIV/OI| #DIV/0!f #DIV/O!| 0.0% [#DIVIOI[#DIVIOIf 0.0% | 0.0% | 0.0% | 0.0%
Businessman ofoJofjofoJoJofajoof 1) 3] 1] 9 [[Businessman ofojJofofodofJof4a]Jolo] 1] 3] 1| 9 [|Busiessman #DIV/O!| #DIV/0!] #DIV/0!) #DIVIOH #DIV/O!| #DIV/0!f #DIV/OY| 0.0% [#DIVIOI[#DIVIOIf 0.0% | 0.0% | 0.0% | 0.0%
Other ofoJoflofoJoJofjalolof 1) 3] 1] 9 loter ofojJoflofodoJofa]oJof 1] 3] 1] 9 [foer #DIV/0!| #DIv/0!] #DIV/0!) #DIV/0!| #DIV/0l| #DIvi0lf #DIV/0Y| 0.0% |#DIViolf#DIviolf 0.0% | 0.0% | 0.0% | 0.0%
Total ofo]o|ofo]o]o|s]| o of1fa4]|14]126]|Total ofoJofofo)o]|of5]|ofof14]4]|14]|126[fTotal #DIV/O!| #DIV/0!] #DIV/0!) #DIV/0!| #DIV/0I| #DIV/0lf #DIV/0Y| 0.0% |#DIV/OI|#DIv/olf 0.0% | 0.0% | 0.0% | 0.0%
[Average ofoJofjofo]oJof|a]o|of1) 3] 1] 9 [[average ofo]JojofofJo]ofafofo] 1|3 1]09 J|Averag #DIV/O!| #DIV/0!| #DIV/0!| #DIVIO!| #DIV/O!| #DIV/OIf #DIV/0Y| 0% |#DIVIOI[#DIVIOlf 0% | 0% | 0% | 0%

Source : Travel Time Cost Survey 2007-08, RDP-25, LGED.
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Table 5.6 Sample Distribution of Vehicle Occupant by Occupation (Union Road)

Table 5.6 Sample Di: of Vehicle O by Occup (Union Road), 2009 Table 5.6 Sample Distribution of Vehicle Occupant by Occupation (Union Road), 2018  Table 5.6: Comparison with 2009 & 2018
Before Situation-2009 After Situation-2018 Change in %
Modif ) ) Modif ) ) ’
Trip Purpose F?:asv LBK::‘ ’\Bnl;lr: Car | Utility Te;np /I;I:;E Tsr‘ip “Cn;x Bi(;ycl T;;s T":;S Ar:lm Total Trip Purpose F?:asv LBK::‘ ’\Bnl;lr: Car | Utility Te;np /I;I:;E Tsr‘ip “C’I;;: Bi(;ycl T;:/s T\::S Ar;llm Total Trip Purpose HBezjy LBI::‘ sll::l Car | Utiity | Tempo g‘;‘;z MD:'HE “C’I;é?; Bicycle w | wvan Agig:‘al Total
y 8 Van | Cart y 8 Van | Cart Tempo

Labor ofoJofofo]ltl2fs])2|2fz2f3]1]18Labpor 1ttt 236|333 4 2] 31 |tabor #DIV/O!| #DIV/O| #DIV/O!| #DIVIOH #DIVIOI 97.0% | 48.5% | 19.4% | 48.5% | 48.5% | 48.5% | 32.3% | 97.0% | 70.1%
Farming/ Fishing ofoJoftfo]2a] 3]t 1|2]5] 1|17 |FamingFishing 111213 2]4|z2]2]3]| 6| 2| 30]||FamingFishing |#Divof#DIV/0#DIVION 97.0% | #DIVIOI 48.5% | 97.0% | 32.3% | 97.0% | 97.0% | 48.5% | 19.4% | 97.0% | 74.2%
Shop Employee of 1ol tfolofofo]oflofofo] o] 2 [ShopEmployee 1212ttt ]t | 1| 1] 15]||ShopEmployee  |#DIvi0Y 97.0% | #DIVI0l| 97.0% |#Diviolf #DIviot] #DIv/ot| #DIviol| #Diviolf #Diviot| #DIV/0N #DIVION #DIVI0l| 630.5%
Peon ofoJoJofofoJoJofofo]o]ofo]o]lren SN (R T T A T T A T O O REN | (20 #DIV/O!| #DIV/O!] #DIV/0!| #DIV/O| #DIV/O!| #DIV/0!| #DIV/0!| #DIV/0!| #DIV/OI| #DIVI0I #DIV/0I] #DIV/O #DIVION #DIVIOY
Salesman ofoJofjofjoJofJofoJo|l1fo]o]of 1 |saksman o2t 1] 1] 14 |[Salesman #DIV/O!| #DIV/0!] #DIV/0!| #DIV/0!| #DIV/0!| #DIV/0l #DiIv/0!] #DIV/0!| #DIVIO!| 97.0% |#Div/oif #DIv/o] #D
Mechanic/Driver ofoJofjoft]ofJoft ]t 1fof o] o] 4 |MechanicDrier 1ttt 21t 22 21| 1| 1] 17 ||MechanicDriver |#Diviof #DIvio!| #DIViol| #DIviol| 97.0% | #DIvioY| #DIVI0Y| 97.0% | 97.0% | 97.0% | #DIvio #DIviOl| #DIVI0lf 315.3%
Office Worker 2011213 1| a)2]|4f3) 2] 2] 28 oficeWorker 3p 2232425 3|5 4] 3] 3|4 |[OficeWorker 48.5% | 97.0% | 97.0% | 48.5% | 97.0% | 32.3% | 97.0% | 24.3% | 48.5% | 24.3% | 32.3% | 48.5% | 48.5% | 45.0%
Student of 21325 3fo]al2fo)2]o0]|24]|stdent 132436 a1t |s] 3] 1] 3| 1] 37 [[Student #DIVIO!| 48.5% | 97.0% | 32.3% | 48.5% | 19.4% | 32.3% | #DIV/01| 24.3% | 48.5% |#DIvi0l] 48.5% | #DIVI0Y| 52.5%
Professional of 3| 2|3|3]al3|2]4]2|2]4]o0] 32)|Professona 143 aflafls)a]3|5s]3]3] 5] 1] 45 ||Profssonal #DIVIO!| 32.3% | 48.5% | 32.3% | 32.3% | 24.3% | 32.3% | 48.5% | 24.3% | 48.5% | 48.5% | 24.3% | #DIVI0!| 39.4%
Officer of 1ttt 234t ] 1] 1| 18 ||officer 12222234 2]5]2]2]| 2] 3t |offcer #DIVIO!| 97.0% | 97.0% | 97.0% | 97.0% | 97.0% | 48.5% | 32.3% | 97.0% | 24.3% | 97.0% | 97.0% | 97.0% | 70.1%
Un-employed ofoJofjofa]tfofo]olofo]o] o] 3 |unemployed 1ttt sttt 1] 1] 16 ||unemployed #DIV/O!| #DIV/0!| #DIV/0!| #DIV/O!| 48.5% | 97.0% | #DiIv/0t] #DIv/0!| #DIV/0N| #DIv/olf #DIv/0I] #DIV/OY] #DIVION 420.3%)
Housewife ofoJofjofoJoJofjoJolofofo] o] o [Housewi tf ettt ] 13 ||Housewife #DIV/O!| #DIV/0!] #DIV/0!| #DIV/0!| #DIV/0!| #DIV/0l| #DIv/0!] #DIV/0!| #DIV/0N| #DIv/0lf #DiIv/0I] #DIV/0Y] #DIVIO #DIVIOY
Businessman 2023|321t 1fo]3|1|3] 1] 3|25 |Busnessman 3p 3| a|afls 22|14 2|4a) 2] 4] 38 |Busnessman 48.5% | 48.5% | 32.3% | 32.3% | 48.5% | 97.0% | 97.0% |#DIVI0!f 32.3% | 97.0% | 32.3% | 97.0% | 32.3% | 50.4%
Other ofoJofjofo]JoJofjoJolofofo] o] oflote I (R O T O A O N A N AT (O RN AR E NN | (010 #DIV/O!| #DIV/0!] #DIV/0!| #DIV/0!| #DIV/0!| #DIV/0l| #DIv/0!| #DIV/0!| #DIV/0N| #DIv/0lf #Divi0l] #DIv/o] #DIVio #DIVioY
Total 4 10| 8 |14|12]18] 13| 18|18 18| 13| 18| 8 | 172 || Total 18 | 24 | 22| 28| 26 ( 32 | 27 | 32| 32 | 32 | 27 | 32 | 22 | 349 || Total 339.5%| 135.8% 169.8%)| 97.0% | 113.2%| 75.4% | 104.5%)| 75.4% | 75.4% | 75.4% [ 104.5% 75.4% | 169.8%] 102.6%
Average o 1ttt 1] 1| 12 [|Average 1022|222 2|2]2]2|2| 2] 2] 25||Average 339.5%| 135.8% 169.8%| 97.0% | 113.2%| 75.4% | 104.5%)| 75.4% | 75.4% | 75.4% [ 104.5% 75.4% | 169.8%] 102.6%

Source : Travel Time Cost Survey 2007-08, RDP-25, LGED.
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Tables 5.7, 5.8 and 5.9 show the reported household/ passengers’ monthly income by vehicle type. Their average monthly income was Tk 9,532.
Distribution of monthly income shows that 27.4% occupants’ monthly income was Tk 3,000 orless, while 43.1% had tk 6,001-
12,000 and 26.5% had 12,001-18,000. There are, however a few occupants whose monthly income was reported more thanTk
18,000. Some differences were observed between different types of vehicles and between Upazila & Union Roads.

Table 5.7 Sample Distribution by Monthly Income (Upazila & Union Road)
Table 5.7 Sample Distribution by Monthly Income (Upazila & Union Road), 200¢ Table 5.7 Sample Distribution by Monthly Income (Upazila & Union Road), 2018 Table 5.7: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %
Modifi Modifi
Bus Ricks Bus Ricks Modifie
Income Bus | Bus .. | Temp| Auto| ed |Motor|Bicycl| Ricks| Bus | Bus ... | Temp| Auto| ed |MotorBicycl| Ricks Bus Bus | Bus " Auto Motor | . Ricksha]Ricksh:
B Heav| Light | wini Car | Utility| o | Rick |Temp|Cyce| e | haw haw | Total || Income Group | Heav| Light | wini Car | Utility o | Rick |Temp|Cyce| e | haw haw | Total | | Income Group Heavy | Light | i Car | Utility | Tempo Rick d Cyde Bicycle w | wvan Total
y o Van y " Van Tempo
<3000 2 0 0 0 0 10 3 5 1 2 3 5 | 31 |[<3000 7 5 5 5 5 15 ) 8 10 6 7 8 10 | 91 |]<3000 250.0%| #DIV/0!| #DIV/0!| #DIV/0!] #DIV/0!| 50.0% | 166.7%] 100.0%] 500.0%| 250.0%] 166.7%] 100.0%| 193.5%

3001-6000 0 0 0 1 0 10 8 9 2 6 10 | 12 | 58 |{3001-6000 5 5 5 6 5 15 ) 13| 14 7 11| 15 | 17 | 118 |[3001-6000 #DIV/O!| #DIV/0!| #DIV/0!{ 500.0%| #DIV/0!| 50.0% | 62.5% | 55.6% |250.0%| 83.3% | 50.0% | 41.7% | 103.4%

6001-9000 | 0 2 1 0 3|10 5 9 5 9 6 6 | 56 |[6001-9000 5 7 6 5 8 | 15 10| 14| 10| 14| 11 ] 11 ] 116 ||6001-9000  |#DIV/0!| 250.0%] 500.0%] #DIV/0!] 166.7%| 50.0% | 100.0%] 55.6% | 100.0%| 55.6% | 83.3% | 83.3% |107.1%|

9001-12000 3 8 7 1 7 3 6 00 11 12 5 11| 84 |[9001-12000 8 13| 12 6 121 8 1M 15 16 | 17 | 10 | 16 | 144 ||9001-12000 |166.7%| 62.5% | 71.4% [500.0%| 71.4% | 166.7%| 83.3% | 50.0% | 45.5% | 41.7% | 100.0%| 45.5% | 71.4%

ggg; 3 6 8 9 9 1 2 3|1 6 0 1 59 |[12001-15000 | 8 | 11 | 13 | 14| 14| 6 7 8 |16 11| 5 6 | 119 |]12001-15000 [ 166.7%| 83.3% | 62.5% | 55.6% | 55.6% |500.0%)250.0% 166.7%| 45.5% | 83.3% | #DIV/0!] 500.0%| 101.7%
Egg; 1 2 3 |]10] 3 1 0 0 6 1 0 0 | 27 [[15001-18000 | 6 7 8 | 15| 8 6 5 5|1 6 5 5 | 87 |]15001-18000 |500.0%|250.0%)166.7%] 50.0% | 166.7%)500.0% #DIV/0!| #DIV/0!| 83.3% |500.0%| #DIV/O!| #DIV/0!| 222.2%
18000+ 2 0 0 8 0 0 0 0 0 0 0 0 | 10 |{18000+ 7 5 51135 5 5 5 5 5 5 5 | 70 [[18000+ 250.0%| #DIV/0!| #DIV/0!f 62.5% | #DIV/0!| #DIV/0!| #DIV/0![ #DIV/0!| #DIV/O!| #DIV/0!| #DIV/0!| #DIV/0!] 600.0%
Total 1] 18 19| 29| 22| 35| 24 | 36 | 36 | 36 | 24 | 35 | 325 |[Total 46 | 53 | 54 | 64 | 57 | 70 | 59 | 74 | 71 | 71 | 59 | 70 | 745 |[Total 318.2%| 194.4%)| 184.2%| 120.7% 159.1%| 100.0%| 145.8%| 97.2% | 97.2% | 97.2% | 145.8%| 100.0%] 129.2%

Average | 1.57| 2.57| 2.71| 414 3.14| 5.00 | 3.43 | 5.14 | 5.14 | 5.14 | 3.43 | 5.0

=

46.43|| Average 6.57| 7.57 | 7.71] 9.14 | 8.

=

10.00( 8.43 | 10.14/10.1410.14] 8.43 | 10.00) ##H#H#| | Average #DIVIO!| #DIV/0!| #DIV/0!| #DIV/0!| #DIV/0!| #DIV/0!| #DIV/0!| #DIV/0!| #DIV/0!| #DIV/0!| #DIV/0!| #DIV/0!| 200%

Source : Travel Time Cost Survey 2007-08, RDP-25, LGED. Source : Travel Time Cost Survey 2007-08, RDP-25, LGED.
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Table 5.8 Sample Distribution by Monthly Income (Upazila Road)

Table 5.8 Sample Distribution by Monthly Income (Upazila Road), 2018

Table 5.8 Sample Distribution by Monthly Income (Upazila Road), 2009

Table 5.8: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %

Modif . N Modifi . N
Income Group :e:asv S::‘ ;:',: Car | tity Te;“ B Q‘i’:ﬁ T:::Ip ] 'e Ff":v‘f ?\E:; 2\: Total [income Group :::v S::! S:r: Car | utity Te;“” g‘i’sz T:rd“: g‘,’;’; Bi?d T"::vs ?'/Ia:%s :;j: Total|[income Group Hi:iy Bus Light| BusMini| Car | utiity | Tempo |Auto Rick ﬁz‘:ﬂ? 'g;’;"e' Bicycle o “SZ";" Total

[} [
<3000 2 0 0 0 0 6 2 1 0 1 1 2 5 20 ||<3000 7 5 5 5 5 11 7 6 5 6 6 7 10 85 [|<3000 250.0% | #DIV/0! | #DIV/0! | #DIV/O! | #DIV/O! | 83.3% | 250.0% | 500.0% | #DIV/0! | 500.0% | 500.0% | 250.0% | 100.0% | 325.0%
soots000 | o] ool 1ol s 2afs )i ]a]|s| 6| o2 |woreoc [s|s|s|e]|s|w0]7|w0]|e|o|10f11]s]os]||oreo00 | eowa] sowior| sowior| so00% | #owmior | 100.0% | 2500% | 1000% | 500.0% | 1250% | 1000% | e33% | #owvior | 22849
6001-9000 0 0 1 0 2 5 2 4 2 4 3 2 1 26 ||6001-9000 5 5 6 5 7 10 7 9 7 9 8 7 6 91 ||6001-9000 #DIV/0! | #DIV/O! | 500.0% | #DIV/O! | 250.0% | 100.0% | 250.0% | 125.0% | 250.0% | 125.0% | 166.7% | 250.0% | 500.0% | 250.0%
9001-12000 1 3 3 0 3 1 4 6 6 6 2 6 0 41 |]9001-12000 6 8 8 5 8 6 9 1 1 1 7 1 5 106 []9001-12000 500.0% | 166.7% | 166.7% | #DIV/O! | 166.7% | 500.0% | 125.0% | 83.3% | 83.3% | 83.3% | 250.0% | 83.3% | #DIV/0! | 158.5%
1200115000 [ 10 a3l a]s]a]o| 2] 62| o] 1] o] 2||ors00 | 6| 8|9 0fs|s 6| 7] 7| 5| 6|5 |fzo0115000 |s000%] 1667% | 1250% | 100.0% | 166.7% | 0wvior  s00.0% | 250.0% | 833 | 2500% | #DWI0I | 500.0% | #0WION | 252:4%
15001-18000 1 2 3 5 2 0 0 0 3 1 0 0 0 17 ||15001-18000 6 7 8 10 7 5 5 5 8 6 5 5 5 82 ||15001-18000 500.0% | 250.0% | 166.7% | 100.0% | 250.0% | #DIV/0! | #DIV/0! | #DIV/O! | 166.7% | 500.0% | #DIV/O! | #DIV/0! | #DIV/0! | 382.4%
<3000 2 0 0 0 0 6 2 1 0 1 1 2 5 20 ||<3000 7 5 5 5 5 1 7 6 5 6 6 7 10 85 [|<3000 250.0% | #DIV/O! | #DIV/0! | #DIV/0! | #DIV/O! | 83.3% | 250.0% | 500.0% | #DIV/0! | 500.0% | 500.0% | 250.0% | 100.0% | 325.0%
soots000 | o] oo |1 of s 2fs i a]|s| 6| o2 |woreoc |s|s|s|e6]|s|w0]7]|w0]|e|o|10f11]s]os]||ore000 | eowio] sowor| sowior| so00% | #owior | 100.0% | 2500% | 1000% | 500.0% | 1250% | 1000% | 833% | #owvior | 22849
Total 5 8 1" 12| 10 | 22 | 13 | 23 | 19 | 22 | 16 | 23 6 | 190 ||Total 40 | 43 | 46 | 47 | 45 | 57 | 48 58 54 | 57 51 58 | 41 | 645 ||Total 700.0% | 437.5% | 318.2% | 291.7% | 350.0% | 159.1% | 269.2% | 152.2% | 184.2% | 159.1% | 218.8% | 152.2% | 583.3% | 239.5%
Average | 071] 144 | 1.57| 171] 143| 34| 1.86] 3:20] 2.74] 3.14| 229 329 | 0.6 [27.14| | Average [ 571 [ 614| 657| 671] 6.43] 8.14 | 686 | 829 771 814 [ 729 820 5.86 92.14]| Average | #DWiot | #DIvI0r | #0IvI0r | #0WIO! | #DIVI0r [ #DIvI0r | 0O | #Divioy | #DIvior | 264.0% | #Divior [ #wvior | #ovior | 256.6%

Source : Travel Time Cost Survey 2007-08, RDP-25, LGED
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Table 5.9 Sample Distribution by Monthly Income (Union Road)

Table 5.9 Sample Distribution by Monthly Income (Union Road), 2009 Table 5.9 Sample Distribution by Monthly Income (Union Road), 2018  Table 5.9: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %
Modifi " . Modifi " . "
Bus . - | Ricks| Anim Bus . - | Ricks| Anim Modifie . . .
Income Group| Heav l?us Bus Car | Utility| ET) Al.no el | e e R haw | al |Total||Income Group | Heav| l?us Bus Car | Utility| T Al.no el | e [ R haw | al |Total|fincome Group Bl l?us Bus Car | Utility | Tempo AL.M d Py Bicycle ] Total
Light| Mini o | Rick [Temp|Cycle|] e [ haw Light| Mini o | Rick [Temp|Cycle|] e [ haw Heavy| Light | Mini Rick Cycle w | wVan| Cart
y o Van | Cart y o Van | Cart Tempo
<3000 0 0 0 0 0 4 1 4 1 1 2 3 3 19 ||<3000 4 4 4 4 4 8 5 8 5 5 6 7 7 23 ||<3000 #DIV/OI| #DIV/0!| #DIV/0!] 0.0% |700.0%| 25.0% | 700.0%]400.0% 150.0%] 100.0%| 133.3%| -63.2% | #DIV/O!| it

3001-6000 0 0 0 0 0 5 6 4 1 2 5 6 3 | 32 |{3001-6000 4 4 4 4 4 9| 10] 8 5 6 9 | 10| 7 | 36 |[3001-6000 #DIV/0!] #DIV/0!| #DIVIO!| -20.0% | 50.0% | 150.0%| 700.0%| 150.0%| 20.0% | 50.0% | 233.3%) -78.1% | #DIV/O!| #####

6001-9000 0 2 0 0 1 5 3 5 3 5 3 4 2 | 33 |{6001-9000 4 6 4 4 5 9 7 9 7 9 7 8 6 | 37 ||6001-9000 #DIV/O!| #DIV/0!} 300.0%| 0.0% [200.0% 40.0% |200.0%| 40.0% |200.0%| 75.0% | 300.0%| -81.8% | #DIV/0!| ####

9001-12000 2 5 4 1 4 2 2 4 5 6 3 5 0 | 43 |{9001-12000 6 9 8 5 8 6 6 8 9 110]7 9 4 | 47 |[9001-12000 125.0%|700.0%| 25.0% [300.0%]200.0% 50.0% | 60.0% | 50.0% [233.3%| 40.0% | #DIV/0!f -90.7% | #DIV/0!| #####

12001-15000 | 2 3 4 4 6 1 1 1 5 4 0 0 0 | 31 ||12001-15000 | 6 7 8 8 110] 5 5 5 9 8 4 4 4 | 35 ||12001-15000 | 75.0% |100.0%| 33.3% |900.0%|400.0%]400.0%| 0.0% |125.0%|#DIV/0!{ #DIV/0!| #DIV/0!| -87.1% | #DIV/OI| itk

15001-18000 { 0O 0 0 5 1 1 0 0 3 0 0 0 0 | 10 |{15001-18000 | 4 4 4 9 5 5 4 4 7 4 4 4 4 | 14 |[15001-18000 |#DIV/0!| -20.0% | 800.0%400.0% | #DIV/0!} #DIV/0!| 33.3% | #DIV/0![#DIV/0!| #DIV/O!| #DIV/0!f -80.0% | #DIV/O!| ##

18000+ 0 0 0 4 0 0 0 0 0 0 0 0 0 4 |[18000+ 4 4 4 8 4 4 4 4 4 4 4 4 4 8 |[18000+ #DIVIO!| 0.0% |#DIV/0![#DIV/0![#DIV/0!] #DIV/0!| #DIV/O!| #DIV/0!| #DIV/0! #DIV/O| #DIV/O! 0.0% |#DIV/O!| ##

Total 4 110 8 |14]12) 18| 13| 18 | 18 | 18 | 13 [ 18 [ 8 | 172 |[Total 32| 38| 36| 42| 40| 46 | 41 | 46 | 46 | 46 [ 41 | 46 | 36 | 200 ||Total 375.0%| 157.1%] 250.0% 122.2%| 253.8%| 127.8% 155.6 % 155.6%| 253.8%)| 127.8%| 475.0% -79.1% | #DIV/O!| #it#H

Average 0.57( 1.43] 1.14| 2.00 | 1.71 | 2.57 | 1.86 | 2.57 | 2.57 | 2.57 | 1.86 | 2.57 | 1.14 | 24.57|| Average 4.57| 543 | 5.14 | 6.00 | 5.71 | 6.57 | 5.86 | 6.57 | 6.57 | 6.57 | 5.86 | 6.57 | 5.14 | 28.57|| Average # -65.8% | #DIV/O!| #i# ]

Source : Travel Time Cost Survey 2008-08, RDP-25, LGED. Source: Travel Time Cost Survey 2018

5.3 Unit Travel Time Costs for Motorized Vehicle

The 2018 TTC are presented in Table 5.10, 5.11. The average occupancy has increased in all categories of vehicles in 2018 compared to that of
2009. For example the average occupancy for heavy bus and light bus has increased by 12.5% and 31% respectively. On the other hand
travel time costs were found to have declined between the two survey periods.
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Table 5.10 Travel Time Costs (Financial) of Passengers by Category of Vehicle and Road Class
Table 5.10 Travel Time Costs (Financial), 2009

Table 5.10 Travel Time Costs (Financial), 2018

Table 5.10: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %
Upazila Road Union Road Upazila Road Union Road Upazila Road Union Road
Category of Veicies Average Ot S (LEL Average Occupancy TSt Category of Vefides Average Ot IS {2 Average Occupancy St Category of Vehicies Average Occupancy JC Average Occupancy IS {2
[Passenger hour) [Passenger hour) [Passenger hour) [Passenger hour) [Passenger hour) [Passenger hour)
Bus Heavy 40 20.08 40 27.38 Bus Heavy 45 19.78 45 26.97 Bus Heavy 12.50% -1.50% 12.50% -1.50%
Bus Light 16 17.33 16 2363 Bus Light 21 17.07 21 2328 Bus Light 31.25% -1.50% 31.25% -1.50%
Bus Mini 39 2071 39 225 Bus Mini 44 20.40 44 22.16 Bus Mini 12.82% -1.50% 12.82% -1.50%
Car 3 4528 3 42.38 Car 8 44.60 8 4174 Car 166.67% -1.50% 166.67% -1.50%
Utility 3 2381 3 25.88 Utility 8 2345 8 2549 Utility 166.67% -1.50% 166.67% -1.50%
Tempo 10 17.92 10 16.13 Tempo 15 17.65 15 15.89 Tempo 50.00% -1.50% 50.00% -1.50%
Auto Rickshaw 3 18.29 3 19.88 Auto Rickshaw 8 18.02 8 19.58 Auto Rickshaw 166.67% -1.50% 166.67% -1.50%
Modifed tempo 10 2292 10 2063 Modifed tempo 15 22.58 15 20.32 Modifed tempo 50.00% -1.50% 50.00% -1.50%
Motor Cycle 1 38.75 1 34.88 Motor Cycle 6 38.17 6 34.36 Motor Cycle 500.00% -1.50% 500.00% -1.50%
Total 125 225.09 125 233.29 Total 170 2171 170 229.79 Total 1156.57% -0.14 12 -0.14
Average} 14 25.01 14 25.92 Average 19 24.63 19 25.53 Average 1.29 -0.02 1.29 -0.02

Source : Travel Time Cost Survey 2009
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Table 5.11 Recommended Financial and Economic TTC for FY 2008-09-(UZ+UN National Average)
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Table 5.11 Recommended Financial and Economic TTC for FY Table 5.11 Recommended Financial and Economic TTC for FY Table 5.11: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %
Financial Economic Financial Economic Financial Economic
v agry | WO TR | Vet | o | Ve | Ve oy | S TR | Ve | e | o || Ve ot (i) TR | Ve | e | Ve

Taka/hr | Taka/hr | Taka/hr | Takalhr Taka/hr | Taka/hr | Taka/hr | Takalhr Taka/hr | Taka/hr | Taka/hr | Takalhr
Motorized Motorized Motorized
Bus Heavy 40 18.53 741.2 2943 1177.13 |[Bus Heavy 45 18.25 730.08 28.99 1159.47 ||Bus Heavy 1250% | -150% | -1.50% | -1.50% | -1.50%
Bus Light 16 20.02 320.32 254 406.35 ||Bus Light 21 19.68 314.87 24.97 399.44 ||Bus Light 31.25% | -1.70% | -1.70% | -1.70% | -1.70%
Bus Mini 39 21.38 833.88 2419 943.31 ||Bus Mini 44 21.06 821.37 23.83 929.16 |[Bus Mini 12.82% | -150% | -1.50% | -1.50% | -1.50%
Car 3 47.38 142.15 45.55 136.66 [|Car 8 46.48 139.45 44.68 134.06 ||Car 166.67% | -1.90% -1.90% -1.90% -1.90%
Utility 3 2913 87.4 27.82 83.45 || Utility 8 28.69 86.09 27.40 82.20 |{Utility 166.67% | -1.50% -1.50% -1.50% -1.50%
Tempo 10 18.41 184.08 17.33 173.34 [|Tempo 15 18.13 181.32 17.07 170.74  ||Tempo 50.00% -1.50% -1.50% -1.50% -1.50%
Auto Rickshaw 3 20.6 61.81 21.37 64.1  ||Auto Rickshaw 8 20.29 60.88 21.05 63.14  ||Auto Rickshaw 166.67% | -1.50% | -1.50% | -1.50% | -1.50%
Modifed tempo 10 23.55 235.46 2217 221.72  [|Modifed tempo 15 23.22 232.16 21.86 218.62 ||Modifed tempo 50.00% | -1.40% | -140% | -140% | -1.40%
Motor Cycle 1 39.81 39.81 37.49 3749 [|Motor Cycle 6 39.17 39.17 36.89 36.89  ||Motor Cycle 500.00% | -1.60% | -1.60% | -1.60% | -1.60%
Sub-Total 125 238.81 | 2646.11 | 250.75 | 3243.55 [|Sub-Total 170 235 2605 247 3194 |[Sub-Total 36.00% | -1.60% | -154% | -1.60% | -1.54%
Non-Moto Non-Moto Non-Moto
Bi-Cycle 1 11.13 1113 10.48 1048 [|Bi-Cycle 6 10.96 10.96 10.32 10.32  ||Bi-Cycle 500.00% | -1.50% -1.50% -1.50% -1.50%
Rickshaw 2 15.41 30.82 14.51 29.03  ||Rickshaw 7 15.15 30.30 14.26 28.54 [|Rickshaw 250.00% | -1.70% -1.70% -1.70% -1.70%
Rickshaw Van 6 17.12 102.74 16.13 96.75  ||Rickshaw Van 1 16.86 101.20 15.89 95.30 [{Rickshaw Van 83.33% -1.50% -1.50% -1.50% -1.50%
Sub-Total 9 44 145 M 136 [|Sub-Total 14 43 142 40 134 ||Sub-Total 55.56% | -2.33% | -1.75% | -1.28% | -1.35%
Total 18 87.66 289.69 8212 272.26 [|Total 38 282 2791 292 3380 ||Total 111.11% | 221.70% | 863.44% | 255.58% | 1141.46%
Average 7.5 163.235 | 1467.9 | 166.435 | 1757.905 [|Average 104 | 258.49102| 2698.2024 | 269.37022 | 3286.8608 ||Average 45.45% | 58.36% | 83.81% | 61.85% | 86.98%

Source : Travel Time Cost Survey 2008-09, RDP-25, LGED.
Note: Road Class: LGED Union & Union Rd in 6 Divisions
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Source : Travel Time Cost Survey 2018

Note: Road Class: LGED Union & Union Rd in 6 Divisions
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Table 5.12 Travel Time Costs for Non Motorized Vehicles (Upazila+Union Rd)
Table 5.12 Travel Time Costs for Non Motorized Vehicles (Upazila+Union Rd), 2 Table 5.12 Travel Time Costs for Non Motorized Vehicles (Upazila+Union Rd), i Table 5.12: Comparison with 2009 & 2018

Before Situation-2009 After Situation-2018 Change in %
Journey Ch isti Travel Time Cost Taka per hour Joumney Ch isti Travel Time Cost Taka per hour Joumney Ch isti Travel Time Cost Taka per hour
Division VD J in-1 Work ti N k| A A Division UBilED J in-1 Work ti N k| A A Division Ui J in-1 Work ti N k| A A
Category | Ocoupancy oumey in-| Work time | Non-wor verage verage Category [ Ocoupancy oumey in-| Work time | Non-wor verage verage Category | Occupancy oumey in-| Work time | Non-wor verage verage
work time value | time value | per person | per vehicle work time value | time value | per person| per vehicle work time value | time value | per person| per vehicle

Rickshaw 2 13.00% 10.20 3.70 4.30 8.40 Rickshaw 2 13.20% 10.05 3.64 4.24 8.27 Rickshaw 0.00% 1.50% -1.50% | -1.50% -1.50% | -1.50%
Dhaka Dhaka Dhaka

Bi-Cycle 1 27.00% 21.20 7.60 10.70 10.70 Bi-Cycle 1 27.41% 20.88 7.49 10.54 10.54 Bi-Cycle 0.00% 1.50% -1.50% | -1.50% -1.50% | -1.50%

Rickshaw 2 12.00% 10.17 3.67 4.27 8.37 Rickshaw 2 12.18% 10.02 3.61 421 8.24 Rickshaw 0.00% 1.50% -150% | -1.50% -150% | -1.50%
Chittagong Chittagong Chittagong

Bi-Cycle 1 26.00% 21147 757 10.67 10.67 Bi-Cycle 1 26.39% 20.85 7.46 10.51 10.51 Bi-Cycle 0.00% 1.50% -150% | -1.50% -150% | -1.50%

Rickshaw 2 14.20% 10.23 373 433 843 Rickshaw 2 14.41% 10.08 367 4.27 8.30 Rickshaw 0.00% 1.50% -1.50% | -1.50% -1.50% | -1.50%
Rajshahi Rajshahi Rajshahi

Bi-Cycle 1 28.20% 21.23 763 10.73 10.73 Bi-Cycle 1 28.62% 2091 752 10.57 10.57 Bi-Cycle 0.00% 1.50% -150% | -1.50% -1.50% | -1.50%
Khulna Rickshaw 2 13.70% 10.21 3.71 431 8.41 Khulna Rickshaw 2 13.91% 10.06 3.65 4.25 8.28 Khulna Rickshaw 0.00% 1.50% -150% | -1.50% -150% | -1.50%

Bi-Cycle 1 27.70% 2121 7.61 10.71 10.71 Bi-Cycle 1 28.12% 20.89 7.50 10.55 10.55 Bi-Cycle 0.00% 1.50% -1.50% | -1.50% -1.50% | -1.50%

Rickshaw 2 14.20% 10.24 3.74 4.34 844 Rickshaw 2 14.41% 10.09 3.68 4.27 8.31 Rickshaw 0.00% 1.50% -1.50% | -1.50% -1.50% | -1.50%
Barisal Barisal Barisal

Bi-Cycle 1 28.20% 21.24 7.64 10.74 10.74 Bi-Cycle 1 28.62% 20.92 753 10.58 10.58 Bi-Cycle 0.00% 1.50% -150% | -1.50% -150% | -1.50%

Rickshaw 2 13.00% 10.20 3.70 430 8.40 Rickshaw 2 13.20% 10.05 3.64 4.24 8.27 Rickshaw 0.00% 1.50% -150% | -1.50% -150% | -1.50%
Sylhet Sylhet Sylhet

Bi-Cycle 1 27.00% 21.20 7.60 10.70 10.70 Bi-Cycle 1 27.41% 20.88 7.49 10.54 10.54 Bi-Cycle 0.00% 1.50% -1.50% | -1.50% -1.50% | -1.50%

Rickshaw 2 13.35% 10.21 3.71 431 8.41 Rickshaw 2 13.55% 10.06 3.65 4.25 8.28 Rickshaw 0.00% 1.50% -150% | -1.50% -150% | -1.50%
Average Average Average

Bi-Cycle 1 27.35% 2121 7.61 10.71 10.71 Bi-Cycle 1 27.76% 20.89 7.50 10.55 10.55 Bi-Cycle 0.00% 1.50% -150% | -1.50% -150% | -1.50%
Source : Travel Time Cost Survey 2008-09, RDP-25, LGED. Source : Travel Time Cost Survey 2018
(1)"Quantification of the Effects of Non-motorized Transport and Roadside Activities (1)"Quantification of the Effects of Non-motorized Transport and Roadside Activities
Note: Road Class: LGED Upazila & Union Rd in 6 Divisions Note: Road Class: LGED Upazila & Union Rd in 6 Divisions
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5.4. Unit Travel Time Costs for Non-Motorized Vehicle

Time values for Non-Motorized vehicle has been derived from the "Quantification of the Effects of Non-motorized Transport and Road side Activities in 8 Divisions 2018.
These are quantified as work time values. Non-work time values are estimated on assuming standard LGED 35%. The average values per person and per vehicle are

estimated using the NMV journey characteristics data from the field survey carried out in 2018 by Road, LGED (Table 5.12).

5.13 Comparison of Average Saving in Travel Time and Operation Cost to Operators for Inprovement of Network in General, 2009 & 2018

Road No: All Average

Road No: All Average

Before Situation-2009 After Situation-2018 Change in %

Vehicle Type Time Saving Vehicle Type Time Saving Vehicle Type Time Saving
Truck Med 17.00 Truck Med 21.39 Truck Med 25.83%
Truck Small 19.00 Truck Small 23.52 Truck Small 23.77%
Bus Heavy 20.00 Bus Heavy 24.54 Bus Heavy 22.68%
Bus Light 19.00 Bus Light 23.93 Bus Light 25.93%
Bus Mini 32.00 Bus Mini 38.89 Bus Mini 21.53%
Utility 20.00 Utility 24.09 Utility 20.46%
Car 26.00 Car 3219 Car 23.82%
Tempo 13.00 Tempo 15.69 Tempo 20.68%
Auto Rick 27.00 Auto Rick 32.08 Auto Rick 18.81%
Motor Cycle 23.00 Motor Cycle 27.56 Motor Cycle 19.82%
Total 216.00 Total 263.87 Total 2.23
Average 39.27 Average 47.98 Average 0.41
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5.5 Overall Savings: The overall average savings (travel time and vehicle operation costs) due to improvement of road network has increased
by 22.3% from Tk 21.60 to Tk 26.39. Maximum saving is generated by light bus by 25.9% followed by medium truck operators by 25.8%, car
(23.8%), small truck (23.7%), etc. The lowest saving was calculated for auto-rickshaw at 18.8%. Thus, there is no substantial savings
difference between the operators of different vehicle categories (Table 5.13).

Table 5.13 Comparison of Average Saving in Travel Time and Operation Cost to Operators for Inprovement of Network in General, 2009 & 2018

Before Situation-2009 After Situation-2018 Increase in %
Vehicle Type Time Saving Vehicle Type Time Saving Vehicle Type Time Saving
Truck Med 17.00 Truck Med 21.39 Truck Med 25.83%
Truck Small 19.00 Truck Small 23.52 Truck Small 23.77%
Bus Heavy 20.00 Bus Heavy 24.54 Bus Heavy 22.68%
Bus Light 19.00 Bus Light 23.93 Bus Light 25.93%
Bus Mini 32.00 Bus Mini 38.89 Bus Mini 21.53%
Utility 20.00 Utility 24.09 Utility 20.46%
Car 26.00 Car 32.19 Car 23.82%
Tempo 13.00 Tempo 15.69 Tempo 20.68%
Auto Rick 27.00 Auto Rick 32.08 Auto Rick 18.81%
Motor Cycle 23.00 Motor Cycle 27.56 Motor Cycle 19.82%
Average 21.60 Average 26.39 Average 22.33%
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Table 5.14 Summary of TTC Inputs 2018

Table 5.14 Summary of TTC Inputs 2018

After Situation-2018

Medium Truck Small Truck Bus Heavy Mini Bus Bus Light Utility Car Auto Ricksaw | Motor Cycle Animal Cart Rickshaw Bi Cycle
Item Cost/Unit Costs Unit T;l;lle
Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco Fin Eco
TTC (Taka /Passenger hour) 510 | 19.78 | 26.97 | 17.07 | 23.28 | 20.40 | 22.16 | 44.60 | 41.74 | 23.45 | 2549 | 17.65 | 15.89 | 18.02 | 19.58 | 22.58 | 20.32 | 38.17 | 34.36 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00
Financial and Economic TTC per Pass Taka/hr 511 | 1825 2899 | 19.68 | 24.97 | 21.06 | 23.83 | 46.48 | 44.68 | 28.69 | 27.40 | 18.13 | 17.07 | 20.29 | 21.05 | 23.22 | 21.86 | 39.17 | 36.89 | 10.96 10.32 | 15.15| 14.26 | 16.86 | 15.89
Financial and Economic TTC per Vehicle Taka/hr 5.11 | 730.08] 1,159.47 | 314.87| 399.44 | 821.37 | 929.16| 139.45| 134.06| 86.09 | 82.20 | 181.32| 63.14 | 60.88 | 63.14 | 232.16] 218.62| 39.17 | 36.89 | 2,605.40 | 3,193.72| 0.00 | 0.00 | 10.96 | 10.32
Financial and Economic TTC (Pass-Taka/hr) 512 | 1853 | 2943 | 20.02 | 25.40 | 21.38 | 24.19 | 47.38 | 4555 | 29.13 | 27.82 | 1841 | 17.33 | 20.60 | 0.00 | 23.55 | 22.17 | 39.81 | 37.49 | 238.81 250.75 | 11.13 | 10.48 | 15.41 | 14.51
Financial and Economic TTC (Veh-Taka/hr) 5.12 | 741.20] 1,177.13 | 320.32| 406.35 833.88 | 943.31| 142.15| 136.66| 87.40 | 83.45 | 184.08| 173.34| 61.81 | 64.10 | 235.46| 221.72| 39.81 | 37.49 | 2,646.11 | 3,243.55 | 11.13 | 10.48 | 30.82 | 29.03
Utilization
Journey to/ From Work 5.1 2.03 3.05 3.05 5.09 4.07 5.09 2.03 6.10 4.07 4.07 2.03 4.07
Employers Business 5.1 3.06 4.08 4.08 6.1 4.08 6.1 6.11 6.11 11.21 6.11 713 6.11
Own Business 5.1 6.10 11.19 11.19 15.26 12.20 19.32 14.24 19.32 19.32 2441 15.26 20.34
Family and Social 5.1 0.00 0.00 1.02 2.03 2.03 5.08 2.03 5.08 2.03 2.03 1.02 5.08
Journey to/ From Work 5.2 2.03 2.03 3.05 3.05 4.07 5.09 2.03 6.10 4.07 4.07 2.03 4.07
Employers Business 5.2 3.06 3.06 4.08 6.1 3.06 6.1 5.10 6.11 11.21 6.11 713 6.11
Own Business 5.2 2.03 3.05 3.05 4.07 3.05 2.03 2.03 1.02 1.02 6.10 1.02 2.03
Family and Social 5.2 0.00 0.00 1.02 2.03 0.00 4.06 2.03 5.08 2.03 2.03 1.02 5.08
53 1.02 0.00 0.00 1.02 1.02 5.08 0.00 5.08 2.03 2.03 0.00 4.06
53 2.04 4.08 4.08 4.08 3.06 6.11 6.11 6.11 11.21 6.11 6.11 5.10
53 1.02 3.05 2.03 5.09 6.10 2.03 5.09 1.02 1.02 6.10 6.10 6.10
53 0.00 0.00 0.00 1.02 1.02 5.08 0.00 5.08 2.03 2.03 0.00 4.06
Sample Dist.by Monthly Income (Upazila & Union Road) 5.7
<3000] 5.7 7 5 8 <3000 #DIV/O! #DIV/O! 1
3001-6000] 57 5 5 13 15 118 3001-6000 #DIV/O! 1
6001-9000) 5.7 5 8 10 1 116 6001-9000 #DIV/O! 1
9001-12000) 5.7 8 12 12 1" 10 144 9001-12000 2
12001-15000) 5.7 8 13 14 5 119 12001-15000 5
15001-18000] 57 6 8 5 15001-18000 5 #DIV/O!
18000+ 5.7 7 5 5 18000+ #DIV/O! #DIV/O! #DIV/O!
Total 5.70 11,023 4,485 4,485 4,485 4,485 4,485 4,485 4,485 4,485

Source: Road Network Maintenance and Improvement Project Il, RHD 2007, Economic Circle, HDM Circle, MIS, RHD
Note: Data collection from BBS, Vehicle Dealers, Custom office, BRTA Head office, 6 Divisional BRTA Office, Project Director, RDP-25, LGED Maintenance Cell.
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CONCLUSION & RECOMMENDATION:
Conclusion

The study shows that both vehicles operating costs and travel time costs decline to a sizable extent in spite of
increasing the vehicles purchase costs, crew costs and vehicle maintenance and overhead costs. Due to decline in
road roughness frequency of motorized and non-motorized vehicles are also on increase. Previously those who use
to walk (pedestrians) along the road, now are habituated to use vehicles. Resultantly their travel time declines. With
the rapid growth of national economy, the number of motorized and non-motorized vehicles is on increase. Now
drivers and helpers are earning more. Consequently their standard of living has enhanced.

Due to expansion and improvement of rural roads (Upazila, Union and Village) road side villagers’ mobility has
increased. They are easily getting the union level and upazila level support services. Their access to market for
selling agricultural produces and buying agricultural inputs has also increased. Resultantly they get good price for
their produces and can easily buy their required inputs from the market at reasonable prices. Their income increases
as a result of which poverty level in the country declines.

Due to improvement in rural connectivity, school enrolment, particularly for girls, has almost become universal.
Access to primary health care services, such as children’s immunization, ante-natal and post-natal care, pregnant
mothers’ consultation with medically trained personnel, etc. to a great extent increases. Overall it can be said that
there is a great positive change in rural Bangladesh due to improvement and expansion of rural roads.

Recommendations:

Rural road network has tremendously increased. This is made for light vehicles. But due to development of growth centers
and union markets, heavy trucks ply on these roads. As a results roads are easily damaged. Hence roads’ load bearing
capacity should be increased. Moreover due to low road maintenance budget, roads could not be maintained timely and
properly. Therefore, more budgetary provision should be made.

One of the limitations of the present survey is that the study findings are based on only 18 UZ roads and 06 UN roads. For a
national survey like this is too small. For getting representative and solid results the survey should cover at least one UZ and
one UN road from each district. It can be mentioned that the 2009 RUC Study was based on 18 UZ and 18 UN roads.
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