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Upazila 
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Berthing facility on an inland waterway 

Periodic market in rural Bangladesh 
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Foreword 

This paper is based on the contributions of many national and international specialists 
and on discussions held at different levels of the Government of Bangladesh, with Funding 
Agencies and private sector representatives, between January 1994 and July 1996. 

A seminar was held in Dhaka in February 1994 with the participation of various 
agencies: Planning Commission (PC), Local Government Engineering Department 
(LGED), Bangladesh Inland Water Transport Authority (BIWTA) and Boats Owners 
Association (BOA), in order to present and discuss interim findings. 

The work has greatly benefited from discussions with local agencies in particular with 
Mr. Sayed Alamgir Farrouk Chowdhury, Secretary, Ministry of Local Government, Rural 
Development and Cooperatives, Mr. Q. I. Siddique, Md. H. R. Akanda and other LGED 
staff; and with the Planning Commission, in particular with Mushfiqur Rahman, member 
PC-Physical Infrastructure (2-94), S. M. Shahjahan, Division Chief, Rural Development, 
and Mir Mahfuzul Haque, Joint Chief, Rural Infrastructure. A draft of this study was 
distributed earlier to these agencies. 

The main authors of the present document are: Eddy Bynens, Jianfei Zhang, Juan 
Gaviria, Shahidur Khandker, Mohiuzzaman Quazi and Thampil Pankaj. Mr. Hussain 
Samad provided valuable computational support. Mr. Thampil Pankaj, as Task Manager, 
provided overall coordination of the work. 

This study has benefited from, among others, two preparatory documents: "Rural 
Infrastructure Strategy" by Omar Haider Chowdhury and "Bangladesh Rural 
Infrastructure Strategy" by Steve Carapetis. 

On July 14 and 15, 1996, a highly successfull and well attended seminar on "Bangladesh 
Rural Infrastructure Strategy Study" was organized in Dhaka by the LGED in co
operation with the Planning Commission and the World Bank. 

The seminar was inaugurated by Mr. Md. Zillur Rahman, Minister for LGRD& 
Co-operatives, Mr. AI-Sayed Abu! Hossain, State Minister for LGRD & Co-operatives 
and Mr. Sayed Alamgir Farrouk Chowdhury, Secretary, Local Government Division. 
The seminar was addressed by Mr. Pierre Landell Mills, Chief of Resident Mission, 
World Bank, Mr. Bhanuphol Horayangura, Chief of Resident Mission, Asian 
Development Bank, and by the representatives of donor countries: Germany, Denmark, 
Swiss Development Co-operation, USAID, SIDA and the EC Delegation. 

Many representatives of the stakeholders: a. o. UP Chairmen, NGOs, and of the private 
sector: Contractors' Association, Consultants Association, Country Boat Owners 
Association, Construction Industry, participated in the seminar. 

During the business sessions the "Rural Infrastructure Strategy" was presented and 
discussed. A great number of presentations were made by the participants on issues related 
to management of rural infrastructure development and maintenance, local participation 
and funding, poverty alleviation, employment generation, rural transport integration, the 
environmental impacts and expanding private sector participation. Detailed information 
will be available in the Seminars proceedings to be prepared by LGED. 

There was general endorsement of the strategy by the participants and many useful 
comments, suggestions and recommendations were made and have been incorporated 
into this final version of the strategy study report. 
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EXECUTIVE SUMMARY 

1.0 In January 1984, the Planning Commission of Bangladesh published a "Strategy 
for Rural Development", with the objective to improve quality of life of the rural people, 
through improved physical infrastructure, agriculture and employment opportunities. 
The strategy was based on focusing developmental resources on about 1400 "growth 
centers", selected on the basis of socio-economic priority and related ranking. The 
strategy paper dealt with physical infrastructure (roads, markets, storage facilities, 
electricity, minor irrigation, etc.) as a major element of rural development, thus 
providing an implicit strategy for rural infrastructure development, as well as physical 
targets for the ten-year period, ending 1995. The Government is now continuing with 
this strategy into the future, through the Perspective Development Plan for the Country 
(1995-2010) being formulated by the Planning Commission. This study examines the 
achievements to date of the physical infrastructure (especially roads and markets) and 
attempts to develop a set of recommendations for future rural infrastructure based on 
lessons learned from past experiences. 

2.0 Available evidence suggests that the rural development strategy prepared in 
1984, has provided a valid framework for considerable investments by the Government 
and the funding agencies in the past decade. The analysis of spatial distribution of 
population, agricultural production, and rural road density (of good roads) shows that 
areas of high transport demand match with areas of good transport supply, suggesting 
that Government's past policies have led to a generally rational distribution of resources. 
The macro-economic analysis of agricultural production and rural infrastructure supply 
using a cross-country district level regression model reveals a statistically significant 
positive relation between agricultural output and share of good rural and feeder roads 
and number of growth centers. This finding corroborates the conclusion that investment 
in roads and growth centers have been accompanied by improved agricultural 
productivity. There is also evidence in Bangladesh of rural road development being a 
critical factor in increasing farm and non-farm employment and income, especially of 
the rural poor and women. 

3.0 The main conclusion of the present study is that the strategy's growth center 
approach (which focuses public investments on selected 'growth centers' which are 
selected based on well-defined criteria to indicate their socio-economic importance) 
remains valid and no major changes are required, only some readjustments or 'fine 
tuning' may be justified in the light of the experience acquired by the different Rural 
Development Projects. Targets will have to be reset after the recent increase from 1400 
to 2100 growth centers due to population and regional growth, and regional priorities 
will have to be defined in view of the natural potential of the regions. Some minor 
readjustments will be needed in the spatial distribution of infrastructure investments to 
be fully in line with agricultural production and potential. This study recommends 
further to put more emphasis on user/community participation in planning, 
implementation and monitoring; improved use of local resources such as local materials 
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and the continued use of labor intensive techniques with appropriate equipment; 
coordination in the use of complementary modes of transportation, specifically 
waterways; increasing the role of the private sector, and further strengthening the 
capacity of contractors operating in the rural areas who provide cost effective, 
labor-intensive skills and resources enhancing the future sustainability of the rural 
infrastructure system; and, institutional strengthening of Local Government Engineering 
Department (LGED, under the Ministry of Local Government Rural Development and 
Cooperatives) and its wide network at local levels with a greater orientation towards 
community participation. The study also recommends greater selection choosing 
investments in keeping with priority needs, and much greater emphasis on building and 
funding a sustainable maintenance system. 

4.0 Another conclusion of the study is that only about 39% of the physical targets 
set for the ten-year period ending 1995 have been achieved, due to: (I) the ambitious 
nature of these targets which were not matched by resources and projects needed to meet 
them, and (2) the slow start of many projects due to the learning process in building up 
institutional and contractor capacity for efficient implementation. This has left huge 
unmet demands for improvement, further increased by population growth. This, and the 
generally poor condition of rural infrastructure in the country, underline the need to 
continue efforts at a faster pace. 

5.0 The study estimates that larger investment than in the past decade and the 
current annual level would be needed to meet essential needs of estimated demand for 
improved infrastructure. Currently, Bangladesh spends about 5.5 percent of its 
development budget (based on foreign and local resources) on rural roads and markets 
development (about Taka 5.5 billion). The strategy study notes that to achieve a modest 
target of meeting about 70 percent of the current infrastructure improvement needs over 
the next 10 years (considered a realistic target since implementation capacity for this 
level exists subject to some improvements), a total of Taka 63 billion would be needed 
(about US$1.5 billion in 1995 prices), indicating an annual development expenditure of 
about Taka 6.3 billion (about US$155 million) for the next 10 years. In addition, 
maintenance cost will have to go up from the present requirement (and availability) of 
Taka 1,300 million to about Taka 2,900 million by year 2006. Using cumulative annual 
average maintenance for the next five years, these figures indicate an annual resource 
requirement of about Taka 8.1 billion (Taka 6.3 billion for development and Taka 1.8 
billion for average annual maintenance) during the next five years (followed by similar 
development and increased maintenance funding in the subsequent five years, as well), 
for reaching the goal of improving 70 percent of the existing network by year 2005. 
Resources available at present are about Taka 6.8 billion annually (54 percent foreign, 46 
percent domestic). (See para. 19 below). 

6.0 The study describes the main characteristics of rural infrastructure as follows: 
the rural transport infrastructure consists of an extensive network of feeder roads (8400 
km of FRB, connecting growth centers to Thana headquarters) and rural roads (78,000 
km of RR I and RR2), but also of the important network of inland waterways (8,300 km 
during monsoon). In recent years, the motorization of country boats has increased the 
already important contribution of the inland waterways to rural transport. 
A characteristic of the rural road system is the existence of a large number of gaps-
38,000 gaps of a total length of 207,000 meter (or about one gap every two km). These 
gaps constitute the major constraint to rural mobility. Rural transport is characterized by 
the co-existence of both modern and traditional means of transportation. Traditional 



Executive Summary xix 

means of road transportation include rickshaws, rickshaw vans, pushcarts and bullock 
carts. These traditional means are the most important when traffic tonnage is considered, 
carrying more than half the rural traffic. On the inland waterways in addition to 4,500 
registered vessels there are an estimated 300,000 country boats that carried four times 
more freight than the organized sector (1992-93 figures). 

7.0 There are over 8,000 "hats" or "bazaars" of different sizes throughout Bangladesh. 
1,400 were selected initially by the Planning Commission as Gro\\1h Center markets and 
in 1993 an additional 700 were added to this list, in view of further growth in population 
and the importance of areas. 

8.0 On the subject of supply and demand for rural infrastructure, an impressive 
amount of statistical data have been collected and used in the preparation of thematic 
maps with the help of a GIS, these maps (attached to this report) show the distribution of 
population density, intensity of agricultural production, density of the road network, 
density of the road gaps, etc. These maps provide an understanding of the spatial 
distribution of the existing infrastructure in relation to the distribution of agricultural 
production and population. Broadly, the maps indicate a close match between areas of 
high demand and supply of rural transport services; they also highlight some areas that 
received relatively less attention than they deserved according to their production and 
population levels; these areas should deserve better coverage through future projects. 

9.0 Regarding the socio-economic impact of rural infrastructure, the study examines 
the evidence from past experience as available in different studies and carries the 
research in this area further by developing a district level regression model in order to 
study linkages between the agricultural productivity and infrastructure. There is evidence 
to demonstrate the strong relationship between socio-economic well-being and rural 
infrastructure supply, in the light of various studies in Bangladesh. Studies further show 
that these investments benefit the rural poor more: the functionally landless and small 
farmers gained a larger share of the increase from crops, wages, and livestock and 
fisheries, and there was a higher proportion of employment of women. Socio-economic 
monitoring and evaluation studies under different LGED RDP projects show that 
improvement of FRBs produces a significant increase in non-motorized and motorized 
transport services, a shift to more efficient transport modes, lower transport costs for 
goods and passengers, a reduction in the dependence on travel by foot and 
head-porterage for carrying of goods, and a substantial increase in traffic volumes, with 
overall improved access to goods and to social services. The same studies show that the 
improvement of rural market facilities, combined with FRB improvements, leads to 
increases in throughput of goods, number of market visitors, market turnover and market 
lease value, to reduced spoilage of goods, with the markets developing into more 
efficient and hygienic trading centers for the poor farmers and vendors who are their 
main users. More specifically, post appraisal of completed project components under the 
ongoing RRMIMP-1 (RDP-7) show that traffic volumes in ton-km and passenger-km 
increased over 70 percent in cargo and over 170 percent in passenger traffic on the 
improved roads in the first year following development, that bus services started for the 
first time on these roads which brought major benefits to local people, and that partial 
quantified benefits from the project showed about 22 percent (range 14-45 percent) 
Economic Rate of Return (ERR) from road investments and from market investments. 
Further, estimates based on surveys of employment created under the completed rural 
infrastructure components show, that on completion in 1997, these components, costing 
about US$64 million equivalent, would have created: about 18,000 person-years of 
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direct employment through labor-based construction activities, and indirect employment 
at a rate of about 6000 person-years per year (in maintenance about 1000, and the rest in 
rickshaw-van and other transport operations, in markets, new road-side shops etc.) which 
would be continued during the project life. There is however a need for fuller, more 
in-depth study of the socio-economic impacts, which has now been initiated by LGED 
with IDA support. 

10.0 Since the 1992 reorganization of local bodies, elected local governments at the 
grass-root level operate only at the Union Parishad level (groups of villages, usually 
about I 0 villages with a total population of 25,000). The next higher level of local 
administration (not elected) is Thana (there are 464 Thanas/Upazilas/sub-districts in the 
country, with an average population of 250,000, and containing about I 0 Union 
Parishads in each; these Thanas come under 64 zilas or districts). Thana is the lowest 
level of Central Government administration, which also includes a Thana Engineer from 
the LGED. The Thana Development Coordination Committee, consisting of mainly 
elected UP Chairmen with votes, and non-voting Central Government officials at the 
Thana-level, constitute the most important local level forum for community interaction 
and decision-making relating to selection, funding, and implementation of various 
development works, including rural roads and markets. 

11.0 In the programming and budgeting of the infrastructure, the Thana Development 
and Coordinating Committees (TDCCs) were involved to a certain degree, but most of 
the major decisions were taken at the district or central level. The situation, however, is 
changing in recent years. Over the years LGED has developed local level planning tools 
like Thana and Union Planbooks and trained local authorities in the use of these tools. 
The advantages of involving local communities in the planning process are now more 
and more recognized and, the Planning commission has made participation an integral 
part of its "Participatory Perspective Plan I 995-201 0" under preparation. Local 
community participation and social mobilization will therefore increasingly be part of 
the planning approach in future. 

12.0 Another aspect of local participation is the use of local financial resources for 
infrastructure investments, maintenance and operation. Local planning, programming 
and monitoring would become more effective if and when the Union Parishads (UPs, the 
lowest level of elected government) would be spending their own budgets (raised locally 
and received from central government). The matched funding approach could be used to 
help UPs to invest in infrastructure and may act as an incentive to raise local resources 
more effectively. However, the present structure of local government in Bangladesh does 
not facilitate raising local resources by local bodies. Because of the low level of the 
actual local resources the question of increasing local revenues is of major importance. 
During the two-day seminar in July 1996, this issue was stressed by several participants 
and suggestions were made for increasing local government resources. 

13.0 An examination of the institutional structure of LGED and other institutions 
providing infrastructure in rural areas such as Rural Electrification Board (REB) and 
Department of Public Health Engineering (DPHE), indicate that LGED uses small 
private sector contractors for most of the investments and for an important part of 
maintenance works. Studies are executed by local consultants assisted by international 
consulting companies. A study to strengthen and reorganize LGED management 
structure (MANCAPS study) was recently completed (1995) through an Asian 
Development Bank (ADB)-supported project. The study shows that LGED, which 
operates under the Ministry of Local Government Rural Development and Cooperatives, 
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is a uniquely successful and dynamic organization, carrying out with high level of 
efficiency and quality, about US$1 ,200 million worth of rural infrastructure projects 
largely funded by foreign aid agencies, with an annual expenditure exceeding US$150 
million. The study also found that in order to sustain and fully institutionalize the present 
efficiency level and to further improve and strengthen its management, some changes are 
needed in its organizational set up. IDA, ADB, the Swedish International Development 
Agency (SIDA) and other co-financiers have agreed to assist the Government in 

· implementing these changes. A number of issues have been examined to improve the 
efficiency and performance of the local industry, such as the optimal size of contractors, 
size and duration of contracts, equipment required by these contractors and ways to 
make those available, pre-qualification of contractors, payments to contractors, 
Contractors and Consultants Associations and their role, quality control and materials 
testing laboratories and the training of engineers at BUET. As a result of experience 
gained and training received by local contractors over the past few years, the studies 
reveal that it should now be possible to: (a) extend the contract size to 5-10 kilometer 
roads; (b) extend the contract length to two seasons; and (c) open up the bidding process 
to all contractors in all regions to encourage competition. Such a process of graduation to 
higher size and capacity would improve efficiency and output. The currently used labor 
intensive technology with suitable equipment is considered appropriate and cost 
effective. Measures are under way to improve LGED's and contractors' capacity to cope 
with the expected increase in workload from larger allocations to rural road 
improvements (see para. 19 below). 

14.0 There are a number of technical features related to the design and construction of 
rural infrastructure that are highly relevant to the formulation of a strategy for future 
investments in this area. These include, for roads, geometric design standards, the. types 
of pavements used, the materials and their technical specifications, the quality of 
construction, the equipment used in construction and maintenance and the methods of 
construction and maintenance. Maybe most relevant is the agreement in the light of 
recent experience, that FRBs will be paved with a bituminous bound layer in order both 
to protect the investment and achieve the lower roughness that impacts positively on the 
economic rate of return. It has been shown that FRBs, because of their functional 
importance and the high density of population using them, have high levels of traffic 
after improvements; and that the non-motorized traffic (such as rickshaw-vans) requires 
smooth surface as much as motorized traffic, as it reduces the human misery of pedaling 
these vehicles, and more importantly, reduces transport costs to justify the investments. 
In the case of waterways, it should be stressed that design of road structures should be 
carried out in such a way as not to obstruct water traffic of country boats. RFegarding 
markets an important issue is the type of materials and the construction techniques used. 
Environmental considerations will receive due attention: the National Environment 
Management Action Plan (NEMAP) prepared by the Government, will provide the 
national policy framework on environmental management within which operations will 
be carried out; LGED environmental guidelines will be further improved and used to 
identify all positive and negative project impacts and define mitigation measures which 
will be applied to design, contracting, supervision and operation. Rural infrastructure 
projects are not expected to have any significant adverse impact on the physical or 
ecological environment; careful design and implementation of the infrastructure projects 
will rather have a positive impact on environmental aspects. 

15.0 This paper recommends the following planning criteria: the high-priority growth 
center connecting feeder roads (FRBs) require well engineered construction and good 
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pavements (black topped) in view of the potentially high traffic level and increasing 
bus/truck traffic after improvements; investments of US$60-70,000 per km for 
improving these from earth to paved standards has shown high economic return. For the 
rest of the road system (R I, R2, R3) where traffic is generally low and high investment 
is not justified, the main focus should be to provide all-weather accessibility for 
predominantly non-motorized transport vehicles using them, which can be achieved 
mainly by construction of low-cost drainage structures to fill existing gaps, along with 
some additional earth-works, and by rehabilitation of damaged structures. These gaps 
make the road network fragmented and less effective for all-weather mobility; they force 
closure of roads in rainy season and block smooth flow of traffic in fair season. 
Structures to fill these gaps have been shown to be good investments in reducing 
transport costs and mobility constraints. 

16.0 For FRB roads under LGED, the maintenance needs (routine and periodic) are 
increasing as the percentage of improved roads is increasing; Government is allocating 
nearly sufficient funds, but there is need for further improving the planning and 
implementation of such maintenance, for more active local user participation and for 
increasing future allocations to cover expanding needs. This is being addressed through 
new projects supported by IDA, ADB, and Government's commitment for providing 
increased maintenance funds. 
17.0 Routine maintenance of the rural road network below FRB's (Rl & R2) is 
substantially covered through very well designed food-for-work programs employing 
rural poor (destitute women and the landless workers) funded through Canadian CARE 
and other programs; from 1995, these programs are managed by LGED. About 80 
percent of all rural roads are covered regularly, for which I 0 percent of the funds are 
contributed by the UPs. While this program is doing well, one issue is its future 
sustainability. The study notes that to ensure sustainability, it is important to build up a 
good maintenance system and a viable funding mechanism based on local resources. 
18.0 Investment in rural infrastructure is financed from several sources; the resources 
of the UPs, the Annual Development Program (ADP) grants from Central Government to 
UPs, foreign funding and Food for Work and related programs. UPs generate only 
limited income from a small number of local taxes. The ADP grants amounted to 
Taka 1.5 billion in FY 94-95, and Taka 2.0 billion in FY 95-96, of which a portion is 
preassigned for infrastructure. Centrally administered Rural Development Projects 
(RDPs), with significant contributions of foreign funding, are the principal source of 
funds for rural infrastructure; another source of funding is Food Aid, but this is 
increasingly and justifiably redirected towards maintenance. 

19.0 Regarding the current level and estimated future needs of development and 
maintenance funding, the study's main findings are the following: 

a. Present Level of Resources: Average annual funds budgeted for rural infrastructure 
development and maintenance during 1994-95 and 1995-96 was Taka 6.3 billion 
from various sources (foreign, government budget, UPs, etc.). For 1995-96 it is 
Taka 6.8 billion. Of this, 54 percent was from foreign aid and 46 percent from 
domestic sources. The share in domestic contribution for this sector is higher than 
the share of domestic funds in the total annual development budget covering all 
sectors. 

b. Out of available resources ( 1995-96), Taka 1.3 billion was for maintenance, fully 
covering current estimated needs. About half of this is from Government budget 
allocation; about 6 percent from UP contributions (most of it from block grants 
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given to UPs by central Government), and the rest from foreign aid, particularly the 
Road Maintenance Program supported by Canadian International Development 
Association (CIDA) through Food Aid. 

c. Future Needs: Development costs for improving rural roads and markets and river 
jetties have been estimated for an "ambitious" scenario (covering improvement to 
good conditions of the full existing network) and a realistic scenario (covering 
improvement of about 70 percent of the existing network); these latter targets are 
also feasible from the angle of implementation capacity. The costs for the ten-year 
period (1996-2005) would be, respectively, Taka 89 billion (about US$2.2 billion), 
and Taka 63 billion (US$1.6 billion). For the same period, future maintenance 
needs will increase from the present Taka 1.3 billion to annual Taka 3.9 billion and 
Taka 2.9 billion respectively (ambitious and realistic scenarios). 

d. Using five-year average maintenance costs and the realistic scenario, the annual 
resource needs will be about Taka 8.1 billion, as against the current level (1995-96) 
of Taka 6.8 billion, thus indicating about 20 percent increase in the current level of 
funds. The current share of this sector in annual development budget (foreign and 
local funds) is about 5.5 percent; this would need to go up to about 6.5 percent if 
the modest "realistic scenario" targets of improvingabout 70 percent of the existing 
rural roads, markets and river jetties to good condition are to be met. This increase 
would seem justified in view of the proven major economic and poverty alleviation 
impacts of such investments. 

20.0 The above estimates indicate that it would be necessary to maintain, and 
possibly increase, the present flow of foreign funding to build rural infrastructure in the 
country. Government has indicated its firm intention to increase allocation for 
accelerating the pace of rural infrastructure improvements. Efforts are also under way to 
gradually enhance LGED' s and contractors' capacity to cope with the increasing 
workload; more needs to be done to increase the capacity and resource-base of local 
government (UPs) to effectively participate in this task and to ensure sustainability. 

21.0 The future strategy needs to build on the lessons ofthe past and calls for a higher 
level of investment both from foreign and local sources. To secure and increase the 
existing level of foreign aid, and at the same time progressively increase domestic 
funding for the rural infrastructure development, remains the toughest challenge to GOB. 





I. BACKGROUND AND MAIN ISSUES 

A. Macro Economic Framework and Rural Infrastructure 

1.1 Bangladesh consists largely of flat alluvial plains crisscrossed by many rivers 
and watercourses including some of the world's largest rivers such as the Ganges/Padma, 
the Brahmaputra/Jam una and the Meghna (see IBRD Map No. 22950). The area of the 
country is 144,000 square kilometers and the population in 1992 was 114.4 million at a 
density of nearly 800 people per square kilometer. It has a largely agrarian economy and, 
with a Gross National Product (GNP) of $220 per capita, is tenth lowest of the countries 
with low income economies. Its GNP has grown by 1.8 percent per annum during the 
period 1980 to 1992. Life expectancy at birth in 1992 was 55 years. Agriculture repre
sented 34 percent of Gross Domestic Product (GOP) in 1992, a drop from 55 percent in 
1970. Further, despite being a largely agrarian and subsistence farming economy, its av
erage annual food production per capita has fallen by 0.3 percent during the period 1979 
to 1992 although, in absolute terms, the value added in agriculture and food production 
grew by 27.5 percent in this period. The per capita drop in food production was as a re
sult of the 2.3 percent grov.th in population from 1980-1992, although this has dropped 
from the 2.6 percent growth rate during the 1970-1980 period. Nearly half the population 
is below the level of "absolute poverty" defined as 2122 calories per day per person and 
more than a quarter is below the "hard core" poverty line defined as 1805 calories per 
day per person. 

1.2 Bangladesh's population is largely rural with over 80 percent living in rural areas 
and agriculture sector employs around 69 percent of its labor force and produces, di
rectly or indirectly, most of its exports. Over the last 25 years or so, agriculture has 
grown at 2.5 percent per annum, only barely above the population growth rate. Three 
factors, namely expansion of acreage, increases in yield, and movement to higher value 
crops, have been the main reasons for gro~th in agriculture. However, due to the fact 
that almost all arable land is now being cultivated, there is little scope for further in
creases in acreage under agricultural production. The primary source of recent growth in 
this area has been new seed, water and fertilizer technology. By the same token, future 
increases in growth of agriculture can only come from the further diffusion of new tech
nology and from some marginal increases in cropping intensities in some areas. 

1.3 Rural Subsistence Economy: Land is the main productive asset in the rural ar
eas and represents both economic and social status. Its distribution is highly skewed and, 
with economic growth in rural areas, the distribution is becoming more skewed. For ex
ample, in 1960, 51.6 percent of all land holdings were small holdings--less than 2.5 
acres-whereas in 1977 they were 49.8 percent. The small holder farmers would, in the 
main be subsistence farmers; a minimum of 2.5 acres, with the normal average of 20 
percent irrigation would only be just sufficient to sustain the· average rural household. 
Accordingly, all these small holder farmers and, of course the landless, would not pro-
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duce any agricultural surplus for marketing. In fact, at harvest time, some sell part of 
their harvest to cover their commitments to moneylenders, and later in the season must 
buy food for their own consumption. The small holders and the landless can only survive 
by paid employment or by non-agricultural crafts or petty trading activities. 

1.4 As a predominantly rural country, infrastructure plays a vital role in supporting 
economic growth in Bangladesh. Some of its most important components include trans
port, markets, and electrification. These have advanced a long way since separation from 
India (1947), when, as East Pakistan, it had only 600 kilometers (km) of hard surface 
roads and rural areas had virtually no access to electricity. By the time of separation 
from West Pakistan ( 1971 ), the primary and secondary highway networks had increased 
to 4,000 km. Today, Bangladesh has a stock of 4,440 km of railway track, 5,200 km of 
National and Regional Highway, 10,000 km of sub-regional roads (Feeder Roads Type A), 
8400 km of rural Feeder Roads Type B (rural), and 77,530 km of rural roads (Rl and R2 
types). A large part of the rural road net work is not fully functional as roads as they are 
mainly embankments built under Food for Work Program, without adequate compaction 
and drainage structures. The transport system also includes more than 8300 km of inland 
waterways on which over 300,000 country boats cater to a large part of the transport 
movement of the country. In addition, the Government has identified 2100 markets as 
growth centers, that are receiving priority attention for development. A rural electrifica
tion program (REP), launched in 1977, covers more than 12000 villages in one half of 
the total 64 districts. Two other elements of infrastructure, vital to the development and 
performance of rural areas, are irrigation and the availability of convenient and reliable 
short and long term storage for perishable crops. 

1.5 Geography and Floods: Being in the lower reaches of two of the world's largest 
rivers, floods are a natural phenomenon for Bangladesh; they affect more than a third of 
the country every year. The water level rises slowly, remains high for 3 to 4 months and 
then gradually recedes leaving behind precious silts which increase the fertility of the in
undated farmlands. While these floods bring the benefit of more fertile silts to the farm
land, they also cause serious disruption to the land transport systems in much of the 
country. However, the disrupted land transport systems are at least partly compensated 
for by the more extensive water transport systems that are possible due to the high water 
levels in the rivers and watercourses, at least for several months of the year. Apart from 
the effects on the transport systems, the monsoons also are a major factor in the type of 
agriculture practiced in the areas affected. For example, in some Districts (Manikganj) 
the main (Aman) rice harvest accounts for 60 percent of the total and is harvested in the 
mid-October to December dry period. The minor (Aus) rice crop, comprising 35 percent 
of production, is normally harvested in the mid-June to mid-August period when trans
port is likely to be a problem for agriculture. 

Rural Development 

1.6 During the last five years, as part of the Rural Development Projects (RDP), the 
GOB has dedicated over $500 million from its budget to assist the sub-districts (thanas) 
with development, rehabilitation and maintenance of rural roads, bridges and culverts as 
well as development of grO\vth center markets. The Roads and Highways Department 
(RHD) receives the main assistance for the trunk road network (national, regional and 
feeder roads Type A), and for FRBs, rural roads and markets, the Local Government 
Engineering Department (LGED) is the main channel for assistance. The Rural 
Electrification Board is responsible for the Rural Electrification Program (REP). 
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I. 7 In 1984, the paper "Strategy for Rural Development Projects" by the Bangladesh 
Planning Commission provided the framework for development of rural infrastructure. 
In that paper the Planning Commission identified the shortcomings of earlier rural de
velopment projects and concluded that, because of the emphasis on agricultural devel
opment, earlier projects had failed in alleviating poverty among the rural masses, The 
strategy paper identified the desired goal as " ... improving the quality of life for the rural 
people through sustained employment and higher incomes". It also proposed three com
ponents for Rural Development projects: development of physical infrastructure includ
ing roads, storage and markets; expansion of irrigated agriculture with some emphasis on 
minor drainage and flood control works, and, production and employment programs for 
the rural poor (i.e. those with less than 0.5 acres of land). The GOB's strategy for rural 
development is based on the decentralization policy of 1982 that transferred to upazillas 
(sub-districts now referred to as thanas) responsibilities for most rural roads and markets, 
certain agriculture, primary education and health services. (See paras 3.4 to 3.6). 

1.8 Implementation of the rural development strategy has been partial. See para. 2.12 
for targets and achievements. Interventions have been project oriented and area specific. 
A first generation of such projects (RDPs) will be completed by FY 1996. Ongoing in
vestments have achieved improvements in planning, programming and budgeting for ru
ral roads, culverts and bridges on rural roads and growth center markets at the central 
level (LGED), encouraged low-cost approaches to construction and maintenance of 
feeder roads Type B, bridges and culverts, implemented a monitoring and evaluation 
system and maintenance system in the project areas under LGED auspices and stimu
lated improved donor coordination. However, Bangladesh's environment, recurrent 
floods and the limited institutional and financial capacities have suppressed some of the 
benefits expected from such efforts. Moreover, rural roads in poor condition, lack of 
adequate ghat berthing facilities for country boats and deficient rural market infrastruc
ture are seriously constraining rural development in many areas. The main problem with 
rural infrastructure delivery is that while great emphasis has been placed by the Gov
ernment on physical outputs, there is ample space for improvements in resource alloca
tion (planning, programming and budgeting), human resource and institutional develop
ment (including monitoring and evaluation), financial resource mobilization, mainte
nance and technical specifications. Chapter VIII would discuss revised realistic targets 
for the next ten years and the resource requirements needed to achieve them, as part of 
the revised rural infrastructure strategy for 1996-2005. 

B. Rural Infrastructure System 

1.9 The Transport Infrastructure Network in Bangladesh Includes: ( 1) roads; 
(2) railways (3) inland waterways; (4) maritime ports and shipping; and (5) civil avia
tion. In the context of a rural infrastructure strategy both maritime transport and civil 
aviation are almost irrelevant and are therefore not further considered. In addition, apart 
from presenting overall data and information on the arterial roads system and the rail
ways, the main focus of this report is the infrastructure that is most relevant to the ma
jority of rural inhabitants, i.e. the rural roads system, rural markets, and to a less extent, 
inland waterways. 

1.10 Rural lnfrastructure:Main Features: The characteristics of high population 
density, high productivity of land, intensive cultivation, small-scale farming and pov
erty-induced sale of even subsistence level production, search for employment by the 
under-employed in farms and non-farm activities, and an active non-farm sector, to-
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gether generate intensive trading of goods and services in the rural areas and a high level 
of demand for movement of goods and people; as a result the level of traffic in the rural 
areas of Bangladesh, particularly in using the popular non-motorized forms of transport 
and the local "hats" or markets, remains high. Although rural Bangladesh is poor, it has 
many characteristics which result in a highly active rural cash economy in which mobil
ity and trading are of crucial importance. 

1.11 The Main Elements of Bangladesh's Rural Transport and Trading Infra
structure are: (1) rural roads, which are, though extensive, mainly poor quality earth 
roads, requiring improved surfacing and pavements on a selective basis, and interspersed 
with many gaps to be filled with drainage structures for allowing uninterrupted traffic; 
most of these are seasonal roads, generally not usable in the rainy season, creating con
siderable hardship for transportation during the monsoon period; and road transport 
with a strikingly dominant share of non-motorized transport (manually pedaled cycle
rickshaws, passenger rickshaws and rickshaw vans, and to some extent animal-drawn 
carts) which provide reasonably efficient rural transport suited to the small-parcel loads 
needed by most farmers, and also provide employment to a large number of the rural 
poor. (2) inland water transport (IWT), the traditional transport system of Bangladesh, 
which criss-crosses the country and carries a large part of rural traffic through small 
country boats, but needs to be better integrated with road transport with the provision of 
more landing facilities (river ghats) for country boats, while also requiring other im
provements such as channel dredging, navigational safety aids etc.; and (3) the rural 
market network, with over 8000 rural markets or "hats' spread over the country, effec
tively constituting the nerve center of the rural economy, facilitating the trading of all 
rural produce and most farm inputs and consumer goods; most of these markets lack 
basic facilities (paved areas, sheds, clean water, drainage, and garbage disposal facilities) 
and good transport access, resulting in unhygienic and inefficient conditions for market
ing produce. GOB has designated about 2,100 of these markets, based on objective 
socio-economic criteria, as growth center markets for priority development. About 300 
of these markets have been improved during the last ten years. These separate elements 
of the rural transport and trading system are further discussed below. 

Roads 

1.12 The road system in Bangladesh is classified into seven categories. While the de
tailed descriptions, target geometric standards and lengths of these categories are pre
sented in Annex 2, the definitions and corresponding distances of road categories are 
listed in Table l: 

Table 1: Road Network Classification and Composition 

Seq. Category 

I. National Highway (NH) 

2. Regional Highway (Rl-1) 

3. Feeder Road Type-A (FRA) 

Length (km) 

2,539 
(2.5%) 

2,670 
(2.6%) 

10.008 
(9.9%) 

Definition 

connecting national capital with divisional 
headquarters, old district headquarters, port 
cities and international highways; 

connecting different regions with each other, 
which are not connected by the national 
highways; 

connecting Thana Headquarters to the arterial 
network; 

(Contd.) 



Seq. Category 

4. Feeder Road Type-B (FRB) 

5. Rural Road Class I (Rl) 

6. Rural Road Class 2 (R2) 

7. Rural Road Class 3 (R3) 

Length (km) 

8,403 

(8.3%) 

32,674 

(32.3%) 

44.861 

(443%) 

29,450 
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Dcllnition 

connecting growth centers to the RHO network 

(FRA or arterial road) or to the Thana 

Headquarters; 

connecting union headquarters/local markets 

with the Thana headquarters or road system: 

connecting villages and farms to local 

markets/union headquarters; and 

roads within villages 

Source: RHO and LGED, 1993. 

Notes: 1. The tlgurcs in parentheses provide the proportion of each road type to total road length in the country, 
excluding R3 roads. 

2. As per the latest inventory of LGED (1995) the total road lengths of FRB, RRl and RR2 arc 14,392 km, 
3 7,842 km and 49,538 km respectively; this partly rellects the increase in FRBs (Growth-Center
connecting roads) due to recent increase of growth center markets from 1.400 to 2,1 00; this revised 
road classification is currently under review. 

1.13 The National Highways, Regional Highways and Feeder Roads Type A (FRA) 
are the responsibility of RHO, while Feeder Roads Type B (FRB), and Rural Roads R 1, 
R2 and R3 come under the jurisdiction of the LGEO. It should be noted that though 
classified as roads, the Rural Road Class 3 (R3) are no more than foot paths within vil
lages. Except for substantial food aid resources, little attention has been paid by the gov
ernment in terms of investment and construction. Inclusion of these roads in the analyses 
may result in misleading conclusions. Unless otherwise specified, they are not included 
in the statistics and analyses presented in this report. 

1.14 Even excluding R3 roads, Bangladesh possesses an extensive road network and 
has the highest density of roads in relation to land area among developing countries in 
Asia at 70.2 kilometers per 100 sq. kilometers and one of the highest densities in relation 
to agricultural land area at 79.0 kilometers per I 00 sq. kilometers (Table 2). However, it 
should be noted that while such a cross country comparison does provide some indica
tion of the relative magnitude of the network, the standard of roads included in the 
Bangladesh statistics may differ in different countries. In Bangladesh, for example, 77 
percent of the entire network are composed of rural roads with crest width less than 5 
meters, which may not be included in the road statistics in other countries. In addition, a 
large percentage of these rural roads lack drainage structures and adequate compaction 
which make them not fully functional roads. Table 2 (see first row) also shows that if the 
lower category Rl and R2 roads (mostly earth roads with many gaps) are excluded, and 
considering only RHO roads and Feeder Roads B-type (which also includes earth roads 
with gaps), the road availability in Bangladesh is below many other countries. 

1.15 RHD Roads. Of the roads under the jurisdiction of the RHO, about 75 percent 
of national highway and 52 percent of regional roads are two lane paved roads, while 85 
percent of FRAs are single lane paved roads. The length of RHO roads by district is 
listed in Annex 3. There are many unbridged river gaps but ferries serve all these gaps. 
The condition of the roads varies widely; 16 percent are in good condition, 41 percent 
are fair and 43 percent are in poor condition. Similarly, many bridges have fallen into 
disrepair due to lack of maintenance. Apart from the problems that poor bridges cause to 
traffic using the roads, many river and watercourse crossings constructed in recent years 



6 Bangladesh: Rural Infrastructure Strategy 

\vith little consideration for the boats that ply the watercourses. Accordingly, their con
struction has caused many problems for waterborne traffic because of insufficient verti
cal or width clearance to permit boats to pass under them. The poor condition of the 
roads and bridges is a legacy of both the under-funding of maintenance as well as the 
general apathy towards, and lack of priority given to the maintenance function. Ongoing 
projects supported by IDA, ADB and other agencies are currently addressing major is
sues noted above regarding RHO roads. 

Table 2: Road Densities in Selected Countries 

Country 

China 

India 

Korea 

Malaysia 

Nepal 

Sri Lanka 

Thailand 

USA 

By total land area 

(km per 100 km2) 

70.2 (l 

9 

45 

52 

18 

3 

50 

15 

70 

Note: 'Data in parenthesis are for RHD and FRB roads. 

By agricultural land 

(km per 100 km 2) 

( 19.1) 

20 

74 

230 

134 

9 

130 

37 

149 

Sources: I. World Bank, Bangladesh Transport Sector Review, 1991. 

2. LGED & RHD. 1993. 

3. 1993 Statistical Year Book of Bangladesh. 

By Population 

(km per I 000 people) 

0.9 (0.2) 

15 

2.5 

27 

Ll6 LGED Roads. The roads under the jurisdiction of LGED play a significant role 
to serve the vast rural Bangladesh. They provide local access to farms, social and welfare 
institutions, village facilities as well as to markets where buyers and sellers assemble to 
trade products of agriculture and rural industries and other consumer goods. They also 
provide access to modern inputs to agriculture such as fertilizer and seeds as well as to 
local places of employment. 

I. I 7 During the 1960s and 1970s, the GOB invested heavily in expanding the rural 
road network through Food for Work qnd other rural development programs. By the end 
of the I 970s most of the present length of rural roads was in place; there has been little 
change in the length of rural roads since 1983. The government's major effort during the 
past decade has been focusing on improving the conditions of the network. The main ac
tivities have included improving road embankments, black topping and construction of 
structures such as culverts and small bridges. Given the size of the existing network, fo
cusing on the condition improvement rather than expanding the network is accepted by 
Government as the appropriate strategy. Further, the findings of the macro-economic 
linkage studies presented in Chapter 2 confirms the validity of this strategy. 

1.18 Road Conditions: A nationwide road condition survey in 1993 used a descrip
tive system which classified road conditions into three categories, namely, good, average 
and poor, which are defined as follows: 

Good both formation and surface in good conditions, only routine maintenance 
needed; 
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Average some periodical maintenance needed, but no major construction work 
needed; and 

Poor base and sub-base damaged, major maintenance needed in order to bring 
the road into a maintainable condition. 

1.19 The survey found that many FRB and rural roads are in only average to poor 
condition. Roads classified as being in good condition only accounted for 17 percent, 6 
percent, and 3 percent of FRB, R 1, R2 respectively, with an overall average of 5.5 per
cent (Table 3 ). Of the total 8,403 kilometer of FRB, only 1,919 kilometer or 23 percent 
are paved with hard surface (Table 4). More detailed road inventory data collected dur
ing the survey is presented in Annexes 4, 5 and 6. 

Table 3: Road Conditions by Type 

Total Length by Condition (km) 

Category Length Good Average Poor 

(km) km % km % km % 

FRB 8403 1422 16.9 5804 69.1 1177 14.0 

Rl 32674 1906 5.8 25934 79.4 4833 14.8 

R2 44861 1251 2.8 35184 78.4 8426 18.8 

Total 85938 4580 53 66922 77.9 14436 16.8 

Table 4: Road Length by Type 

Length by Surface Type (km) 

Category Total Earth HBB WBM BC 

(km) km % km % km % km % 

FRB 8403 6485 77.2 1136 13.5 153 1.8 630 7.5 

R1 32674 30673 93.9 1221 3.7 215 0.7 565 1.7 

R2 44861 44486 99.2 290 0.6 36 0.1 49 0.1 

Total 85938 81643 95.0 2648 3.1 404 0.5 1244 1.4 

Note: "Earth roads" implies a road before development. with missing structures and uneven surface; IIBB and WBM 
roads indicate paved roads, with hard surface (usually of broken bricks); and BC is a fully developed road with 
bitumen surface. 

1.20 Poor Road Conditions. The existing roads are characterized by large gaps in the 
drainage structures. This arises from a need to have numerous bridges and culverts be
cause of the relatively flat and low lying terrain as well as heavy rains and high flood 
levels in the country. At present, the average structure density is about 0.5 drainage 
structures per kilometer for FRB's and 0.5 per kilometer for rural roads. This is low 
compared to other countries like China and Indonesia where average densities are about 
2 to 3 structures per kilometer. The problem is twofold, first, for existing embankments, 
there are not enough drainage structures (that is, there is need to cut the road and provide 
new structures to facilitate improved drainage across/under the road); and second, there 
are a large number of "gaps" yet to be bridged. In the absence of drainage structures 
water levels on each side of the embankments cannot be balanced during periods of 
flood and the differential levels cause water to flow through the embankments causing 
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A Feeder Road Type-B (FRB) before Improvement 

A Feeder Road Type-B (FRB) after Improvement 

; 
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weakness and damage to the roads; absence of drainage structures also cause vvaterlog
ging problems to the nearby farms. Based on LGED statistics there are, at present 
known gaps needing bridging or culverts at 2,886 and 35,121 locations on FRI3s and 
rural roads respectively or, one structure for every 3 kilometer of FRI3 and one every 2 
kilometer of rural roads. This will require a total of 207,264 linear running meters of 
new structures to be built (see Table 5). 

Table 5: Status of Existing Gaps 

Road Category 

FRB 

Rl 

R2 

Total 

No. 

2886 

12736 

22385 

38007 

Existing Gap 

Length (n1) 

22498.9 

1090412 

2072M.4 

1.21 Condition of Structures: Apart from the lack of an adequate number of struc
tures there are also problems with the conditions of the structures that do exist. Of the 
total 77 structures on FRI3's, 22 percent are in poor condition and a further 16 percent 
are damaged and need immediate repair. For rural roads, the situation is even worse with 
31 percent of the total of 40,785 structures in poor condition and 2 J percent damaged 
and needing repair (see Table 6). As is the case with IUiD roads, many structures were 
built without attention to the resulting problems to waterborne traffic and thus they ob
struct the passage of boats. 

Table 6: Status of Structures 

Road Number of Structure Length of Structure (m) 

c·ategory Total Good Poor Damgd Total Go,1d Poor Damgd 

FRI1 7277 4561 1570 1146 42077.8 25803.4 9433.7 6R40.6 

Rl 20966 10407 6621 J93B 107986.6 50357 () 3497)() 22654.7 

R2 19819 9181 6137 4501 88435.4 JS064.7 255158 248:"4.9 

Total 48062 24149 14328 9585 238499.8 114225.2 69924.5 54350.2 

1.22 Many factors contribute to the poor condition of roads. (a) most of the roads 
were built as foot paths with labor-intensive technology under the assistance of programs 
such as Food for Work. Many of the embankments were built with poor compaction and 
no structures. While the road network does provide important services to rural 
Bangladesh, it also is a burden because of the need for maintenance. (b) the poor nature 
of the soils available to build embankments contribute to poor road conditions. Most 
soils from adjacent borrow pits are highly organic silts deposited by the annual floods. 
Suitable construction materials are rare, even for embankments, not to mention the 
higher grade materials needed for substantial surfacing and traffic bearing layers. 
Embankments as high as 4.5 meter are required to keep the traffic surface above high 
water levels during monsoon seasons. Bridges and culverts are required to cross innu
merable rivers. These requirements make the costs of building roads in Bangladesh some 
of the highest in the world and also demand that greater than normal attention be devoted 
to maintenance. 
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An Un-bridged Gap on a Rural Road 

A Bridged Gap on a Rural Road 
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1.23 The analysis carried out in this study shows that the extensiveness of the rural 
road network in Bangladesh also makes its maintenance at acceptable conditions very 
difficult. It appears that the higher the road density (or the larger the network) within a 
district, the more likely that road conditions, both in terms of surveyed conditions and 
number of gaps, will be poor. As discussed later, the poor condition of the rural road in
frastructure implies a negative impact on agricultural productivity. 

Vehicles and other Means of Transport 

1.24 Motor Vehicles: Rural transport service in Bangladesh can be characterized by 
the co-existence of both modern and traditional services, with relative dominance by the 
latter both in terms of number of people carried and goods movement. According to 
Bangladesh Bureau of Statistics and Bangladesh Road Transport Authority estimates. the 
mechanized vehicle fleet in Bangladesh increased from 250,000 in 1989 to 350,000 in 
1994, reflecting an average annual increase of 7 percent (Table 7). During this period, the 
bus/minibus and truck fleet registered an average annual increase of 4 percent and 5 per
cent respectively. The most phenomenal growth has been in the fleet of auto rickshaws 
and motorcycles which registered an average annual increase of 15 percent and 7 percent, 
respectively over the same period. Although loading capacities of different vehicle types 
vary, data from Bangladesh Road Transport Corporation suggest that the average capac
ity for buses is between 50 to 80 passengers per vehicle and 8 metric tones per truck. 

Table 7: Historical Statistics on Mechanized Vehicle Fleet (No. of Vehicles) 

Vehicle Type Year 

1989 1991 1992 1993 1994 

Motor Car 41.340 4 7.54 7 48.893 51.393 54.255 

Jcep/Sta. Wagnn/Micm Bus 18.090 21.278 23.303 24.868 27.022 

Taxi 1.882 1.952 1.971 1.978 I ,978 

Bus 11.734 12.641 12.871 13.089 13.168 

Minibus 7,542 8,760 9,055 9.355 9.683 

Truck 23,978 26.546 27,395 28.335 29,742 

Auto Rickshaw/Tempo 19.796 25.134 28.322 30.992 38.152 

Motor Cycle 120.301 144.555 154.184 163.793 169,389 

Others 7,102 7.904 8.015 8.056 8.023 

Total 251.765 296.3 17 J 14.(109 331,859 351,412 

Source: Bangladesh Road Transport Authority. 

1.25 Traditional Transport: Apart from motor vehicles there is a large fleet of tra
ditional non-mechanized vehicles and transport aids such as, bullock carts, rickshaws, 
bicycles and push carts. However, statistics on all types of non-mechanized transport are 
not available even from secondary data sources. The Statistical Year Book of Bangladesh 
records information on bullock-cars and cycle-rickshaws but the information is derived 
from the Bangladesh Census of Agriculture and Livestock 1983-84 (Rural). Accordingly, 
the figures presented are not recent: for bullock carts the data is too old and for rick
shaws the figures do not take account of the large numbers of unregistered units. A more 
reliable source are LGED's estimates as listed in Table 8. 
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Non-Motorised Transport is a Dominant Mode of Transport in Rural Bangladesh 

Versatility of Non-Motorised Transport 
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Table 8: Non-Mechanized Fleet 

Type of unit Year 

198l\-8<l l'll\9-9() 1990-91 

J50Jl00 362.000 

Pushcart 9352 9,523 

Bullock Cart ill))_()()() 677JJOO f>89Jl00 

Source: Quamrul Islam Siddiquc. Rural fn/raslruc/ure, 71-ansporr and Dn•elopme111 111 Hrmgladesh. presented at the 
First Asian Regional Meeting on Rural Transpt'rl and Dcvdnpmcnt 

1.26 According to a recent estimate (Ref Bangladesh Transport Sector Review, World 
Bank. June 1991). Bicycles. rickshaws, bullock carts and country boats--the traditional 
transport modes, account for about 75 percent of the value added, 85 percent employ
ment, and about 32 percent of vehicle assets employed in the transpori sector (Table 9). 
On secondary roads, traditional transport vehicles make up about 85 percent of traffic. 

Table 9: Comparison of Traditional and Modern Transport Sectors 

Modern Transport" 0/ ;o Traditional Transpurt 0! 
0 Tntal 

Value Added(! 986/87) Tk 8,8 billion (26) Tk 25,1 billion (74) Tk 33,9 billion 

Employment ( 1985) 05 billion ( 15) 2,8 milliPn (8~) 33 million 

Asset Value ( 1989) Tk 30.0 hillionb (68) Tk 14.0 billion (32) Tk 44.0 billion 

Notes: "Does not include aviation and intcfllalional shipping, 0JncluJes about Taka l 0 hill ion in railwav assets, 

1.27 Railways. At present, Bangladesh Raiiways has route kilometer about 
equally shared between the eastern and western zones of the country. During the last 
decade, three sections of rail route have been closed and abandoned vvhile there have 
been no additional Jines constructed in the last 20 years. As a result, the network route 
length has actually declined by II 0 kilometer. In 1990, there were 502 railway stations 
in the country \vith about half in the eastern zone and the other half in the western zone. 
Given the current financial difficulties that Bangladesh Railways is facing, the perform
ance of the railway will probably continue to decline in its market share. 
1.28 Inland \Vatcrways. This is an important component of the 11angladcsh transport 
system in view of the extensive waterway network available and the floods which regu
larly inundate the country and disrupt the other two surface transport modes. There are 
about 8300 kilometers of navigable waterways during the monsoon season (July to 
September): about 6000 kilometers of this network are classified as arteriaL secondary or 
feeder routes. The total network reduces to about 5200 kilometers during the dry season 
(November to April) of which about 3600 kilometers are maintained as all-season routes. 
With the passage of time, as floods each year deposit their fertile silt on the farmlands, 
the freeboard for boats to ply these waters gets gradually reduced and limits the loads 
that boats can carry. This problem is accentuated by the fact that no one has, or accepts. 
responsibility for maintenance of the smaller rural waterways. 

1.29 More than half the country's total land area is within I 0 kilometers of a naviga
ble waterway. There are about 4300 registered vessels-mechanized and non-mecha
nized-with a total capacity of 766,000 tones that ply on these waterways. In addition, 
according to official estimates, there are about 300,000 country boats operating in the 
furthest reaches of the system. Most of these boats are operating in what is referred to as 
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the unorganized part of the water transport system, carrying about 80 percent of freight 
traffic (para. 1.40). Associated \Vith IWT are 8 terminal buildings, 69 pontoons, 13 
R.C.C. jetties and 74 other types of jetties as ancillary facilities. 110\vever. in view of the 
huge size of the waterway network, the large numbers of vessels and boats and the huge 
volume of traffic they serve, it is obvious that the ancillary facilities are completely in
adequate for the task. 

1.30 Country Boats: In Manikganj District in 1990 a survey of boatmen asked about 
obstacles they faced; almost half of them ( 47 percent) referred to shallow water prob
lems, a quarter (24 percent) mentioned trouble from bridges and 16 percent from fishing 
nets. Only 3 percent mentioned no problems at aiL That same study (Ref. "Inland Water 
Transport in Manikganj District", by E.G. Jansen & Nazibor Rahman. SOC. Dhaka. 
Jan. 91) showed that the country boat fleet accounted for almost twice the performance 
of all formal modes combined (road, rail and IWT). Further. country boats were com
petitive with trucks in their freight rates for medium hauls up to 120 kilometers; also, 
they are competitive or have 10\ver rates than other informal modes-bullock carts, rick
shaws and rickshaw vans-for distances up to 15 kilometers. In those Districts where 
operation of country boats is feasible. many markets have developed along waterways. 
In the times when these markets arc accessible by water there are, on average up to two 
to three times the number of country boats at the markets than rickshaws when the roads 
are not metalled; when the roads are paved the use of boats and rickshaws is fairly 
evenly split. The study also showed that there is a large degree of cooperation and com
plementarity between country boats and road transport. That is, goods move from one 
mode to another whenever there are landings with good access for both boats and trucks. 

1.31 In the 1980s there was a rapid process of mechanization of commercial boats, 
using low-cost diesel engines imported to drive irrigation pumps-about 80 percent of 
commercial boats are now mechanized. This has revived the country boat sector, making 
the boats faster, more reliable, more secure, and more competitive with road transport. 
Efforts have also been made to increase the visibility and 'legitimacy' of the country boat 
sector through the formation of the Bangladesh Country Boat Owners Association 
(BCBOA). An ongoing IDA-supported IWT project (Credit No. 2232-BD) is currently 
addressing major issues in institutional reforms and strengthening, training, navigation 
safety equipment and facilities, dredging of river channels. and river port improvements, 
though its main focus is on the "formal" sector of classified navigation channels and 
ports under the control of BIWT A, referred above. The proposed RRM IMP-2 would 
provide improved facilities in many river ghats in the project area to serve the informal 
boats sector and also provide support to BCBOA for assisting the country boat sector 
through better information sharing and safety education, and an improved role for boat 
operator in upgrading and managing river jetties. 

The Rurallt4arket Network 

1.32 Bangladesh has an extensive network of about 8,000 rural markets, or 'hats', 
comprising: 

• 6 .. 000 primary markets, used primarily by fanners selling surplus produce to local 
consumers and local traders. 

• 1 ,500 !occt! assembly markets, used by farmers and local traders exchanging \vith 
intermediary traders who move agricultural produce up to higher levels of the mar
keting system, and for the sale of foodstuffs, agricultural inputs and retail goods. 
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A Growth Centre Market (GCM) before Improvement 

A Growth Centre Market (GCM) after Improvement 



Background and Main Issues 17 

• about 450 secondary markets, typically serving a Thana. They are used by inter
mediary traders exchanging with large buyers, and are focal points for wholesale 
and retail sale of agricultural and non-agricultural goods and services. 

1.33 Complex, multi-stage trading systems prevail in rural Bangladesh for the accu
mulation and evacuation of surplus agricultural produce and the distribution of 'imported' 
goods. Crops and other goods change hands several times between producer and final 
consumer, and different categories of trader are present at different levels of the market
ing system. The more important markets are characterized by the presence of permanent 
and semi-permanent structures including shops, storage facilities, crop processing enter
prises, banks and post offices. Many of the more important markets are centers for the 
trading of a wide variety of agricultural produce and other goods, but some focus on the 
exchange of large quantities of particular commodities such as rice, cattle, or locally
produced cloth. 

1.34 In 1984 the GOB adopted a policy of identifying selected important markets as 
growth centers, to be focal points for rural development where investments in rural eco
nomic and social infrastructure should be concentrated. 1,408 rural local assembly and 
secondary markets were designated as growth centers by the Planning Commission in 
1984 selected with participation by the local authorities based on a set of guidelines that 
included the revenue potential, trading volume, area/population served, and a minimum 
distance between neighboring growth centers. In 1994 an additional 700 markets were 
selected by the Planning Commission, reflecting population growth and regional growth, 
giving a current total of about 2,100 growth centers. Each Thana has at least three growth 
centers, some more; there is about one growth center for every two Union Parishads. 

Market Organization and Leasing 

1.35 The markets (market facilities for public use) are managed by the Union Parishads 
under which they are located, through Union Market Management Committee (UMMC) 
which is responsible for operation and maintenance. The UMMC has members from 
local market users, from the UP, and Thana level officials. Most market operations are 
on designated market days (about two days in a week), when the markets operate at the 
busiest level, or in some cases, on all days. The market vendors (mostly small farmers 
and poor traders) use markets on short-term daily basis, and permanent shops are not al
lowed on the public market area, though many permanent private shops develop and 
prosper around these public market centers. Each market is leased out, for operations and 
collection of user charges from vendors, to the highest bidder based on a competitive 
sealed tender system. The unit market rates or market tariff (per bag, basket, or weight of 
goods sold) are fixed by Government at a uniform level for all markets in a District; 
these tariff are increased from time to time. Developed markets earn more revenue with 
the increase of turnover of goods transacted, as these markets attract more vendors and 
customers. The lease-holder is responsible for regular cleaning of the market, while the 
UMMC is responsible for supervision of operations by the lease-holder, and for regular 
maintenance and development of the market. 

1.36 The market lease amount is distributed among UP, Thana Development and Co
ordination Committee (TDCC), and GOB according to a prescribed formula. 15 percent 
of the lease value is allocated for maintenance to the UMCC and another 10 percent to 
the Thana for development and emergency repairs after possible floods etc. These pro
visions fully cover operations and maintenance needs to keep the developed markets 
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functioning on a sustainable basis. Data from markets developed under RRMIMP-1 show 
that on an average, market improvements of a medium-size market cost about Taka 2.4 
million (about US$60,000); an average medium-size developed market yields a lease 
revenue of about Taka 200,000 and needs an estimated Taka 18,000 for regular mainte
nance. The balance of the lease revenue, reflecting a positive financial return on invest
ment, goes to the UP, TDCC and GOB for use in other development works. A study of 
28 markets completed under RRMIMP-1 shows a wide variety of lease income levels: 
The average lease income for all of them was Taka 850,000, with the following break
up: for the 9 large markets, the average lease income was Taka 2,300,000; for the 10 
medium markets, it was Taka 208,000, and for the 9 very small markets (which also cost 
less), the average was Taka 64,000. As discussed below, there is scope for increasing 
lease income by improving the leasing processes. 

Modal Shares 

1.3 7 The transport task in Bangladesh, for the travel and movement of both goods and 
people, consists of two major divisions; the movement by the important organized part 
of the transport fleet but also by the equally important informal part. For purposes of this 
report the organized part includes the railways, the registered and regulated part of the 
inland water fleet and the motor vehicle fleet for both passengers and freight. The infor
mal part of the transport fleet includes all the country boats as well as the movement of 
both people and goods by the wide variety of motorized and non-motorized informal 
transport means such as auto rickshaws, rickshaws, bullock carts, motorcycles, bicycles, 
barrows, shoulder poles as well as those movements carried out by walking, with or 
without a back or head load. 

1.38 According to 1994 Statistical Year book, the total volume of goods moved by all 
means has been increasing; 107 million tons in 1983-84 to 131 million tons in 1992-93. 
However, the volumes moved by the different modes is also changing, with that moved 
by rail dropping from 3 million tons (2.8 percent oftotal) in 1983-84 to 2.4 million (1.8 
percent of total) in 1992-93. Movements of freight by road have increased in this same 
period from 74 million (69 percent of total) to 82 million tons (62 percent of total) and 
for inland waterways from 31 million (28 percent of total) to 47.4 million tons (36 per
cent of total). The volumes given for road and inland waterways include both organized 
and informal transport volumes. It can be seen that the volumes moved by inland water
way have been increasing in both absolute and relative terms; the volumes moved by 
road have increased in absolute terms but reduced in relative terms. Table I 0 presents 
the freight volumes moved by rail, road and inland waterways and the percentage shares 
of each mode for each year in the period 1982-83 through 1992-93 period. 

Table 10: Modal Split of Freight Transport 

Transport Modes 
Total 

Volume Rail Road Waterways 
Year ('000 ton) Percentage (%) Percentage(%) Percentage (%) 

1982-83 107,442 2.8 69.0 28.2 

1983-84 107,604 2.8 68.4 28.9 

1984-85 110,511 2.8 67.9 29.3 

1985-86 110,819 2.1 67.3 30 6 

(Contd.} 
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Transport Modes 
Total 

Volume Road Inland Waterways 
Year ('000 ton) Percentage(%) Percentage(%) Percentage(%) 

1986-87 112.846 1.8 67.1 31.1 

1987-88 114.735 2.2 65.6 32.2 

1988-89 121.294 2.1 65.4 32.5 

1989-90 124.896 1.9 64.9 33.2 

1990-91 127.181 2.0 63.8 343 

1991-92 128.958 1.9 62.7 35.4 

1992-93 131.640 1.8 62.2 36.0 

Source: Statistical Year Book of Bangladesh, 1994. 

1.39 As for passenger transportation, during the period of 1975 to 1993, the total vol
ume carried increased from 17 billion passenger-km to 66 billion passenger-km. The 
shares of road transport have increased from 54 percent to 75 percent of passenger-kilo
meters and from 35 percent to 61 percent in ton-kilometers in the same period. IWT 
share of passenger-kilometers decline from I 6 percent to 13 percent and share of ton
kilometers decline from 37 percent to 32 percent in that period. The modal shares in pas
senger transport are listed in Table 11. 

Table II: Modal Shares in Passenger Transport 

Modal Share(%) 
Volume 

Year (bil pssnger-km) Road IWT Rail 

1975 17 54 16 30 

1985 35 64 16 20 

1989 57 68 15 17 

1993 66 75 13 12 

i\v. Annual Growth rate 

75-85 7. 5~1o 1.9% 0.0% -4.0% 

85-89 12.9% 1.7% -0.5% -4.0% 

89-93 3.7%, 1.0% -3.5% -8.0% 

Source: BTSS, 1994. 

1.40 The relative importance of the informal versus the organized part of the road 
transport system is demonstrated by the fact that in 1992-93 the volume moved by the 
organized part was an estimated 36 million tons compared to a total movement of 82 
million tons (including 46 million tons moved by the unorganized sector). A similar re
lationship exists between the two parts of the I WT system, the organized sector carried 
9.0 million tons offreight in !992-93, while the unorganized sector carried 38.4 million tons. 





II. THE SUPPLY, DEMAND AND IMPACT OF RURAL 
INFRASTRUCTURE 

A. Level and Composition of Stock 

2.1 Spatial Distribution of Population and Agricultural Production. To understand 
the demand for rural roads, it may be instructive to first look at the distribution of popu
lation and agricultural production, which generate the demand for roads. Map 2 displays 
the distribution of population in the country, at district level. The corridor along Padma
Meghna-Chittagong displays the highest population density, ranging from 950 persons 
per square kilometer to 4,200 persons per square kilometer, which is higher than the na
tional average of 800 persons per square kilometer. Map 3 displays the distribution of 
agricultural production, measured as monetary output of major and cash crops per square 
kilometer at a district level. The high production areas are located in the Rajshahi region, 
in the Northern Dhaka region, and to a certain extent in the Chittagong area. The pro
duction measure does not include income from: horticultural crops, vegetables and fruits, 
which are important in certain parts of the country such as the greater Dhaka area; tea, an 
important cash crop in areas like the North-East (Sylhet); and fisheries, which is a major 
activity in the Khulna and Cox's Bazaar areas. With these corrections (see para 2.3 
below), the general picture is that a strong relationship exists between the distribution of 
population density and agricultural production. 

2.2 Distribution of FRB's and Rural Roads: Map 4 presents the geographic distribu
tion of the density of FRB and Rural Roads in good conditions. In general, it shows a 
wide variation in the distribution of good roads in km per square kilometer. After super
imposing the corrections noted above regarding agricultural production data (which will 
highlight importance of Sylhet, Greater Dhaka area, Khulna and Cox's Bazaar areas), it 
will be seen that, by and large, the density of good roads follows the regional pattern of 
agricultural production and potential. Such close association of the spatial distribution of 
good roads with the distribution of agricultural production densities, shows that Gov
ernment's past policies under the 1985-95 infrastructure strategy and the resulting re
gional investments have led to generally rational distribution of resources. The compari
son also indicates the need for a higher degree of emphasis (in future projects) on some 
areas--such as Tangail, Comilla, Narayanganj, and some North West districts (Rangpur, 
Sirajganj, Naogaon, etc.). 

2.3 Based on maps 2,3, and 4, the table in Annex 3 presents a comparison of three 
variables at a district level: density of population, density of agricultural production, and 
density of good roads. An index is developed for each of the districts varying from low 
to high densities (L 1, L2, H 1, H2), with L I representing the lowest and H2 the highest 
density for each of the variables. To adjust for the bias in agricultural income data due to 
exclusion of some main agricultural activities such as horticulture and fisheries noted in 
para 2.1, the table in annex 3 adjusted the income density of the affected districts 
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(listed in para 2.1) by changing their low density, L1 /L2 shown in Map 2, to HI. The 
table corroborates the conclusions reached earlier. First, most districts with high density 
of agricultural production also exhibit high population density, with a few exceptions. In 
some areas like Dhaka, the weak association can be explained by a high intensity of non
agricultural activity in the district. Second, most districts with high density of good roads 
also have high density of agricultural production and/or population, reflecting sound priori
tization of investments. Third, the districts with good roads are in most cases covered by 
RDPs, underscoring the important role played by rural development projects in infra
structural development in the country. Fourth, the districts where both density of popula
tion and agricultural production are high but have low density of good roads are: Sirajganj, 
Tangail, Mymensingh, Kushtia, Rajbari, Kishoreganj, Brahmanbaria, Munshiganj, Comilla, 
Jessore, Jhalokathi, and Feni. These districts which apparently received less attention 
than they deserved ought to receive greater focus in future development projects. 

2.4 Gaps in Roads: Another way of looking at the existing road conditions is to ex
amine the extent of road gap density which is measured by length of gaps on existing 
roads in meter per square kilometer. This is shown in Map 5. The road gap density varies 
widely throughout the country from district to district. In some exceptional cases, some 
Zilas with high density of good roads also have high incidence of gaps (examples: 
Bagerhat, Kurigram, Cox's Bazaar), which indicates that, outside the good roads, there 
are many roads with gaps. Generally, however, the maps show that gap density coincides 
with low density of good roads. Existence of gaps shows the potential for more road im
provements, particularly through a rural structures progra·m which will produce good 
overall impact with relatively small investments (since the rural structures require only 
small investments, say about US$5000-8,000 equivalent per structure, and are labor in
tensive). Government is currently initiating a program of this type through the proposed 
IDA-supported second Rural Roads and Markets Improvement Project. 

B. Growth in Roads, Traffic and Transport Demand 

2.5 Bangladesh has witnessed a rapid growth in transport demand since the mid-
1970s. The growth rates over the period 1976 to 1986 were 5.4 percent and 7.4 percent 
for freight and passenger transport respectively. Within these overall levels, road trans
port demand has increased the fastest at 8.8 percent and 9.2 percent respectively for 
freight and passenger movements. The following sections discuss the growth in rural 
road network and traffic volume over the past few years and examine the impact of im
proving road quality on agricultural productivity. 

2.6 Growth in Road Length and Traffic: The total road length in rural areas (FRB 
and rural roads) has changed only little (increased by around 8 percent) in the ten years 
between 1983 and 1993. Even this small increase is mainly concentrated in rural roads 
(R I and R2), with the FRB roads increasing by only about one percent over this ten year 
period. In spite of the relatively small increases in road length, road traffic has increased 
at an average annual rate of nine percent between 1983 and 1989; most of this traffic 
growth is for non-mechanized transport modes (bicycle, bullock-cart, rickshaw, rick
shaw-van), while the share of mechanized traffic remains low in the country. Of the 
8,000 kilometer of RHO's paved road network, only about 2,400 km carry mechanized 
traffic of more than I ,000 vpd, and of these, only 500 km carry traffic more than 2,000 
vpd. About 50 percent of the RHO paved roads (about 4,000 km) carry less than 400 
vpd, while there is much larger share of traffic carried by NMT. The primary reason for 
low use of RHO roads by mechanized traffic is because of the existence of road gaps and 
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the closure of the system to vehicle traffic during monsoon. This also explains the rapid 
grov.ih ir non-mechanized traffic, which are more adaptable to different road conditions. 
Trips on vad roads particularly at the farm/end, can be negotiated easily by NMT. 
Particularly the rickshaw-van (a variation of cycle-rickshaw adapted to carry goods) 
which is a versatile small vehicle of Bangladesh's own creation which carries small 
loads up to 400 kg., and frequently passengers-is a very flexible form of NMT, which 
is popular in rural areas and which gives considerable employment in rural transport 
services. Much of the dynamism of economic activities in rural Bangladesh, compared to 
many African countries which lack suitable NMT, is attributable to the easy availability 
of such flexible transport. Many middle class investors in Bangladesh invest on these 
vehicles as they are widely recognized as good investments. 

2.7 Even with the general dominance ofNMT in Bangladesh, the available evidence 
suggests that as a road develops from earth to paved surface, there is a general switch 
from bullock carts and head-loading to rickshaw vans and mechanized transport modes. 
Table 12 shows average daily traffic in number of vehicles and pedestrians on rural 
roads, before and after road improvements (surveyed one year after improvement). 
These data relate to a sample of 12 project roads under RDP-7. These typical FRB road 
projects costing about US$80,000-85,000 per km for improving from earth standards to 
bitumen surface have shown an average 22 percent Economic Return. While road im
provements appear to result in an increase of both motorized and non-motorized modes, 
the most significant increase is observed for motorized modes. The bullock carts, mainly 
used for transporting agricultural produce, actually decline in importance, as the rick
shaw vans, trucks and pick-up vans partly replace their use. The increase in motorized 
traffic is actually much more than indicated by their increasing numbers, as their carry
ing capacity is much higher than NMTs. 

Table 12: Annual Average Daily Traffic (AADT) on a Typical FRB Road before and after 
Development (reflecting earth road and paved road conditions) (units: number of vehicles/ 
pedestrians) 

Vehicle Type Average AADT1 Average AADT1 

Before Development After Development 
(Earth Road) (Paved Road) 

A. Motorized 
Auto rickshaw 4 9 

Jeep 2 3 

Motor Cycle 32 84 
Pickup-van 2 5 

Bus 0 15 

Truck II 19 

B. :\on-Motorized 
Bicycle 404 1046 

Bullock-cart 91 33 

Rickshaw 49 226 

Rickshaw-van 114 314 

C. On-Foot 
Pedestrians with head-load 410 592 

Pedestrians without load 736 1530 

Note: 1 AADT --Annual Average Daily Traffic (in number of vehicles/pedestrians). 

Source: Based on SEME Survey of 12 completed project roads totaling 165 Km, under RDP-7, in the first year of 
project completion (SEME Report: Dec. 1995). 
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2.8 Table 13 shows an average increase in the volume of traffic in passenger kilome
ter and in ton kilometer before and after road improvements, on the same sample of 12 
project roads. The table clearly shows the huge increase in the traffic carried on the roads 
a year after road improvements: more than 70 percent in freight and 170 percent in 
passengers. 

Table 13: Annual Average Daily Traffic Volume on a Typical FRB Road before and after 
Development (reflecting earth road and paved road conditions) (freight traffic in Ton.Km, 
passenger traffic in Passenger.Km) 

Vehicle Type 

A. Motorized 
Auto rickshaw 

Jeep 

Motor Cycle 

Pickup-van 

Bus 

Truck 

Total motorized 

B. Non-Motorized 
Bicycle 

Bullock-cart 

Rickshaw 

Rickshaw-van 

Total non- motorized 

C. On-Foot 
Pedestrians with head-lead 

Pedestrians without load 

Total on-foot 

(;rand Total 

Annual Average Daily Traflic 
Volume otTreight (TolLKm) 

0,0 

0,0 

0,0 

L5 
0,0 

3665 

368.1 

10,2 

291A 

2,1 

113.6 

417.2 

28.3 

28.3 

813.6 

0,0 

0,0 

0,1 

0.2 

1.0 

1012,1 

1013.4 

21.8 

112,8 

5,6 

227.2 

367.3 

13.4 

13.4 

1394.1 

175.3 

1367 

-12.0 

-52.8 

3453 

-52.8 

71.4 

Annual Average Daily Traffic 
Volume of Passengers(Pas,Km) 

142 640 

136 141 

320 1121 

296 531 

109 8534 

372 1245 

1374 12212 789 

2224 5730 

763 316 

480 2493 

5519 

4833 1~059 191 

1659 1190 

3520 

5112 4il0 

11319 30981 174 

Source: Based on the ton-k1m and pass-kms given over varying trip-distances as reported in the traflic surveys of 
the SEME Survey of 12 completed project roads totaling 165 Km, under RDP-7, in the tirst year of 
project completion (SEME Report: Dec. 1995). 

2.9 A matter of special importance for enhancing mobility is that after road im
provements, buses start operating, which constitutes a major social event in increased 
communication, economic activities, and the reduction of the tedium of walking. A similar 
traffic increase (as noted in para. 2.8 with reference to RDP-7 roads), about 200 percent 
for goods and 100 percent for passenger traffic, was reported in a post-project comple
tion survey in Manikganj district under RDP-6, a project financed by the Swiss Devel
opment Corporation (Ref. Report on Performance Monitoring of Rural Development 
Project 6 by I.T. Transport Ltd., June 1995). Field inquiries under the RDP-7 indicate 
that beyond the normal traffic growth assumed at about 8 percent, about half the total 
growth came from "generated" traffic (caused by the economic incentive from lower 
transport costs) and about half from diverted traffic from other undeveloped roads; after 
2-3 years of project completion, the generated traffic increase would be even more. 

2.10 Transport Charges on Different Road Surfaces. Table 14 shows the range of 
charges as well as average charges for each type of vehicle by road surface. The table 
brings out the economic benefits of road improvements: average road charges per unit 
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movement are the lowest for fully developed bitumen surface roads (BC) and are the 
highest for earth roads with missing structure and uneven surface. (The earth surface 
rates would be even higher if rainy season rates are included.) These savings become 
even more with the usual switch from bullock-carts and head loading to rickshaw vans 
and trucks following road improvements. An important point to note is that while the 
Highway Design Models and other planning models for roads are based on number of 
trucks and other motor vehicles to decide on whether roads should receive bitumen 
sealing for smooth surfaces (to reduce wear and tear of tires, to increase fuel efficiently, 
etc.), it is no less important that road surfaces need to be smooth for human-pulled or 
driven vehicles such as the rickshaw-vans or cycle-rickshaws in Bangladesh. A cycle 
rickshaw is much harder to ride on a rough road surface; Bangladesh's paved roads use 
broken bricks to surface which is rougher than the usual gravel roads because of the lack 
of plasticity of brick pieces. On earth roads with rougher surfaces and gaps, it is even 
more difficult. This is reflected in the near 40 percent decline in Unit Transport charges 
with smoother road surfaces charged by rickshaw-van operators; transporters operate in 
a highly competitive market where the rate differentials largely reflect the additional 
time, hardship, and additional food for higher level of effort and energy, required to op
erate on rough surfaces. 

Table 14: Average Transport Charges on Different Surface Type 

Type of Vehicle Goods: Taka/per ton km Passenger: Taka! per Passenger km 

13C HBB/WI3M Earth 

Truck: 

Range 2.()4-7.33 4.16-13.41 7.68-20.00 

Mean 4.66 7.09 13.84 

Bus: 

Range 0.31-0.55 041-0 72 125 

Mean 0.43 0.54 125 

Auto-Tempo: 0.28-1.20 1.87-2 78 

Range 

Mean 0.75 2.32 

RickshawNan: 8.24-30.00 I 2.66-35.84 21.27-30.09 0.54- I.l I 0.69-1.44 !21-2.79 

Range 

Mean 17.62 20.91 25.68 0.80 106 1.62 

Bullock Cart: 17.09-29.90 16.87-50.00 17.16-42.18 

Range 

Mean 22.46 26.07 32.30 

Source: Bangladesh-Rural Transport Study~'>pccial Report Devclopmem Design Consultants Ltd, 
June 1995. 

C. Evaluation of Recent Achievements 

Current Rural Infrastructure Development Projects 

2.11 LGED is currently responsible for the implementation of some 21 road and mar
ket related Rural Infrastructure Development Projects (RDP). fn addition, there are two 
projects which will be implemented in the near future once the agreements arc signed, 
and two or three projects, including IDA-supported RRMIMP-2, under preparation. The 
total value of this portfolio is about Taka 41 billion; their annual budget for 1995-96, as 
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allocated to rural infrastructure, is about Taka 3.8 billion. In addition, there are food-aid 
projects managed by LGED whose annual allocation for rural infrastructure is about 
Taka 1.4 billion. While the project components vary from project to project, the majority 
of the funds are allocated for road improvement, small structure construction and growth 
center market improvement. These projects are listed in Tables I and 2 of Annex 9. Most 
of these focus on specific districts/areas. Map 6 depicts the spatial coverage of these 
projects, particularly the older projects designated as RDPs in Table I of Annex 9. It can 
be seen that the Greater Dhaka and Chittagong Region are the only two regions that have 
not been covered by any of these RDP projects. Of these, the former is being covered 
under a project under preparation (the Second Rural Roads and Markets Improvement 
Project-RRMIMP-2-supported by IDA and SOC). 

Targets and Achievements 

2.12 The physical rural infrastructure development targets stipulated in the 1984 
Strategy Paper (see para. I. 7) are ambitious, and were not matched by resources and ac
tual projects needed to meet them. Moreover, in the early years, due to the learning proc
ess involved in setting standards and procedures and in building implementation capac
ity, progress has been slow. Overall, only about 39% of the physical targets set for 1995 
in the strategy paper have been achieved by 1995. Table 15 presents the targets and 
achievement during various periods. The implementation was rather slow, particularly 
during the Fourth Five Year Plan period ( 1985-1990). It can be seen that during 1985-1990 
period, in annual terms, only 87 km of FRB have been improved, 239 meters of bridge/ 
structures constructed and 6 growth center markets improved. The annual achievement 
increased substantially during the period of 1990-1995, the corresponding figures are 
600 kilometers of FRBs, 9,020 meters of bridges/structures, and 62 units of growth cen
ter markets. More impressive progress has been activated during 1996 (not in table). 

Table 15: Comparison of Targets' and Achievements 

FRI3 Improvement (km) Bridge/Culvert (m) Growth Center (No.) 

Period Target Achievement Target Achievement Target Achievement 

1985-1990 912 435 3,975 1,195 117 72 

1990-1994 2,290 3,004 35,162 45,183 230 250 

1985-1994 3,202 3,439 39,137 46,3 78 347 322 

Unit Cost (Tk Lakh) 14.76 0.65 17 08 

Targets in 1984 
Strategy Paper 6,440 3,439 152.500 46,3 78 1,400 322 

Notes: 'Targets as per Five Year Plans and the Government's 1984 Strategy Paper. 

2.13 While the RDPs funded by different donor agencies have produced good impact, 
we mention here for illustrative purposes, the experience ofthe RDP-7 project funded by 
IDA/KfW/SDC/GOB as an example of the learning processes involved, the early diffi
culties, and recent impressive progress particularly in establishing good quality stan
dards. IDA's first major investment in Bangladesh in rural infrastructure development 
(apart from infrastructure components in other projects), has been in financing the Rural 
Roads and Markets Improvement and Maintenance Project (RRMIMP-1 or RDP-7, ap
proved in 1988 with an IDA credit of SDR 45.0 million with Co-financing from KfW 
and SOC) implemented by LGED, and aimed at improving rural infrastructure condi
tions in Districts of the Northwest region, and at institutional strengthening of LGED. 
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The project comprises the improvement of 500 km of FRB roads to bitumen-surfaced 
standard; tree plantation on the sides of the roads; construction of improved public fa
cilities-internal roads, paved areas, raised and covered selling areas, drainage, potable 
water supply and latrines-at 65 growth center markets; construction of 4,000 meters of 
structures on Rural Roads; maintenance of the improved roads; and institutional devel
opment 'activities including construction of a new LGED headquarters building, con
struction of LGED District offices and laboratories, training, contractor development, 
and socio-economic monitoring and evaluation. It also included rehabilitation works 
following major floods in 1988. In view of the need to evolve new systems, standards, 
procedures and local capacity of LGED, contractors and consultants in planning and 
implementing rural infrastructure projects on a sustainable basis, this project was de
signed and approved as an experimental project in many respects, with an implementa
tion period of 8 years. The project faced initial delays in appointing supervision consult
ants and disruptions caused by two major floods in the project area, but is now making 
excellent progress, has issued all contracts for works, and is expected to complete in 
June 1997, fully achieving all its physical and most of its institutional objectives, within 
the original cost estimates. The project investments have also made significant economic 
impact in removing rural mobility and marketing constraints, and shown high economic 
returns from completed components. The project has been very successful in establishing 
good quality standards for road construction with local materials and expertise through 
trial programs. which are now being replicated nationally, and also in enhancing capacity 
of LGED and local consultants and contractors. 

2.14 Some Lessons from the Experience of this Project (and similar other RDPs) 
are: (a) starting bidding processes before project start, and appointing supervision con
sultants before Credit approval so as to avoid delays, (b) more local community partici
pation in priority setting, design and implementation, (c) need to have greater emphasis 
on rural road structures, (d) new emphasis on river jetties to better integrate inland water 
transport and road transport, (e) need to continue with training and equipment support to 
small contractors but at the same time pushing to increase contract sizes to enhance con
tractor output and efficiency (f) early action on land acquisition with suitable compensa
tion procedures, (g) greater emphasis on field-level training and implementation of 
maintenance programs, (h) need to overhaul rural market management and leasing sys
tems with greater user participation to improve efficiency and increase revenue and 
(i) the need to strengthen the financial status of local bodies (Union Parishads) in ensur
ing sustainability of infrastructure maintenance. These lessons from the ongoing project 
and other RDPs have been carefully incorporated in designing the proposed larger 
RRMIMP-2 to be funded by IDA/SOC/GOB, which is designed with a shorter imple
mentation period of five years since the experimental phase is considered over and much 
more prior preparation has been done before start of the project, and LGED has now 
proven capacity to implement projects more expeditiously. Other donor agencies are also 
improving project designs based on similar lessons learnt; further, projects like the insti
tutional development project supported by SIDA, and other similar assistance, has 
helped strengthen LGED. 

D. Socio-Economic Impact of Rural Infrastructure: Evidence from Past Experience 

Overview 

2.15 Infrastructure plays an important role in the socio-economic development of 
rural areas, both directly and indirectly. In direct terms, the development of rural infra-
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structure provides immediate cash to small and landless farmers and rural wage workers 
by hiring them in infrastructure construction and operations. Indirectly, improvement of 
infrastructure can reduce the cost and effort of transport and thus of marketing agricul
tural products; it can increase prices received by farmers for their products, facilitate ac
cess to modern improved inputs and improve access to social and welfare services. 

2.16 Improvement in infrastructure also helps the diffusion of technology in agricul
ture. With better infrastructure such as transport facilities, extension workers can travel 
more freely in the area, demonstration plots are easier to establish and modern agricul
tural inputs, such as fertilizer, pesticides and high yielding seed varieties, can be more 
easily distributed in the area. Rural electrification provides more reliable energy for irri
gation and rural industry. Productivity will be increased as the accessibility to infrastruc
ture is improved. Better transport usually means better access to schools and education 
institutions as well as increase likelihood that financial institutions will establish branch 
offices. Empirical evidence of the impact of socio-economic impact of rural infrastruc
ture development in Bangladesh is relatively scarce. Three studies are available analyz
ing this relationship: 

i. Development Impact Study by International Food Policy Research Institute (IFPRI) 
in association with the Bangladesh Institute of Development Studies (BIDS); 

ii. Tangail Infrastructure Development Project; and 

iii. RDP-7 Rural Development Project. 

2.17 IFPRI/BIDS Study1. The study is based on a pilot survey of 129 villages in 
various parts of the country and presents data on the access of these villages to various 
forms of transport. Only 7 percent of the villages had a bus station in the village, almost 
50 percent were more than 5 km away from a bus station, and about 20 percent were 
more than 16 km away. In order to access bus services, two thirds of the villages re
ported rickshaws, bicycles or travel by foot as the primary mode of transport. Another 22 
percent used country boats or launches. About l 0 percent of the villages reported that 
bus stations were not accessible. With regard to railway facilities, II percent of the vil
lages were within 1.6 km of a train station, while over 60 percent are located at a dis
tance of more than 8 km from a railway station, and more than 30 percent ofthe villages 
considered the railway inaccessible. 

2.18 The study categorized the villages in its sample into two groups based on an ag
gregate index which reOected the ease of access to various services such as markets, 
schools, banks, and local administrative offices. Villages which had better than average 
access were classified as developed. Developed villages were found to be significantly 
better off in a number of areas including agricultural production, household incomes, 
wage incomes of landless labor, health, and the participation of women in the economy. 
A summary of key impacts in Table 16. 

2.19 Tangail Infrastructure Development Project (TJDP; RDP-14). The socio
economic monitoring and evaluation carried during the Phase I (November 1994) of the 
TID project (funded by GTZ of Germany), illustrates that the project has had a signiti
cant impact on employment, prices of agricultural products, transport rates, traffic as 
well as land prices. The main impacts are: (i) Effect on Employment and Income. The 
project not only creates large numbers of direct employment through improvement 
measures, it also creates a substantial amount of indirect jobs through quickly expanding 

1 R. Ahmed and M. Hossain. Development Impact of Rural lntrastructure, Bangladesh. International Food Policy 
Research Institute (IFPRI) in collaboration with Bangladesh Institute of Development Studies (BIDS), 1990. 



The Supply, Demand and Impact of Rural Infrastructure 29 

transport business, newly established shops and workshops along the improved roads 
and in the markets. The prices for agricultural output produced in the project area have 
markedly increased. The establishment of all season roads reduced the risk of fruit or 
vegetable losses. The prices for industrial items like kerosene, fertilizer and salt im
ported from outside the project area decreased to the levels of the major economic cen
ters. (ii) Transport rates. After the improvement, roads can be used on their entire length 

· (where before there were a large number of gaps) and all year round. Within one year, 
the average transport charges for cargo decreased by 1 8. 7 percent, and for passengers by 
23.3 percent. (iii) Traffic Growth. Within a period of one year (mid-1993 to July 1994) 
the number of non-motorized vehicles used increased by 85 percent; the number of mo
torized vehicles increased from 127 to 299 (increase of 135 percent). In contrast, there
cords show that the non-motorized and motorized traffic on the roads whi.ch have not 
been improved and in the same area, only increased by 7 and 12.7 percent per annum re
spectively during the last decade. (iv) Effect of Market Improvement. In combination 
with improved access roads, major changes occurred in respect to market auction 
amounts, land prices, average daily attendance, traffic and sales turnover. The auction 
amounts for the three improved markets increased by I 00 percent (the unimproved mar
kets increased only by 28 percent on the average); the land prices in these markets in
creased by more than 180 percent; the average daily attendance increased by 22 percent: 
the daily number of non-motorized and motorized vehicles increased by 88 and 136 per
cent respectively; and the total cargo sales increased by 71 percent. 

Table 16: Impact of Improved Rural Access 

Indicators of Impact on Rural Economy 

Farm gate price of rice 

Land under Irrigation 

Fertilizer Usc 

Household Income 

Income per acre of field crops 

Wage income of Landless Labor 

Percentage of workers female 

Source: IFPRI, 1990. 

Percent Higher in Developed Villages 

7% 

105% 

92% 

8% 

20% 

36% 

l35% 

2.20 RDP-7 Rural Development Project: Impact studies2 of completed components 
under the IDA-supported RRMIMP-1 (RDP-7) shows that FRB road improvements: 
Socio-economic monitoring and evaluation (SEME) studies carried out under different 
Rural development Projects (RDP) implemented by LGED, including the IDA-supported 
RRMIMP-1, provide consistent evidence that FRB road improvements: (a) generated a 
substantial increase in the total movement of people and goods: on improved RRMIMP-1 
roads the volume of both passenger and cargo traffic (in passenger-km and ton-km) has 
increased by over 70 percent in the case of cargo and over 172 percent in the case of pas
senger traffic within a year of development; (b) reduced transport charges: on improved 
RRMIMP-1 roads unit transport charges for goods and passengers have decreased by 48 
percent and 69 percent respectively (reflecting reduced operating costs and shift to more 
efficient modal composition, such as reduced head-porterage and bullock cart use); 
(c) resulted in a transfer to more efficient modes, with substantial growth in vehicular 

2 See in particular "Socio-Economic Monitoring and Evaluation Study (RDP· 7): Socio-Economic Impact of Recently 
Completed Roads and Markets of RDI'· 7", December 1995. 
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traffic--both non-motorized and motorized-and a reduction in pedestrian and bullock 
cart trips; (d) increased the number of both motorized and non-motorized vehicles by 
160 percent and 146 percent respectively; and increased the relative share of traffic vol
umes (tkm and pkm) carried by motorized traffic: from 47 percent share to 73 percent 
share after road development in the case of cargo, and from 22 percent to 53 percent in 
the case of passenger traffic; (e) stimulated the operation of bus services for the first 
time (except on short FRBs below about 2 km) which bring many social benefits; 
(f) reduced the operating costs and transport charges of rickshaws and rickshaw-vans by 
up to 40 percent, because of the provision of a smooth running surface; and (g) produced 
significant new employment for the poor through direct and indirect impacts. Actual 
employment impact surveys show that the project components valued at US$64 million, 
would create on full project completion in 19S 7, about 18,000 person-years of direct 
employment through labor-based construction activities, and indirect employment at a 
rate of about 6000 person-years per year (in maintenance about I 000, and the rest in 
rickshaw-van and other transport operations, in markets, new road-side shops etc.) which 
would be continued during the project life. 

2.21 Based on a partial analysis (that is, counting only easily quantifiable transport 
cost savings from road improvements, and spoilage reduction due to market improve
ments, and ignoring the several other economic and social benefits from increased access 
and mobility such as improved school, health and banking facilities, and more employ
ment creation particularly for the poor) completion studies under RRMIMP-1 sub-pro
jects show an average 22 percent (range of 14-45 percent) economic rate of return (ERR) 
from road projects, and about 22 percent from markets, which shows the very high eco
nomic impact of these investments. Another recent IDA-sponsored study shows signifi
cant impact of rural infrastructure investment on on-farm employment. Since SEME im
pact studies have been focused mainly on traffic impact and partial benefits, the pro
posed RRMIMP-2 project would finance a fuller study of the impact of the road and 
market investments on poverty, income levels, and agricultural productivity based on 
more comprehensive data collection including house-hold surveys and analysis, which 
should help guide the massive investments needed in the sector. LGED has initiated work 
in this regard in collaboration with the Bangladesh Institute of Development Studies 
(BIDS), and IDA. 

2.22 Impact on Rural Non-farm Growth. A recent study on non-farm gro-wth using 
household survey data from Bangladesh shows that better quality roads such as paved 
road increases rural non-farm production, especially trade and services3. For example, 
value-added in trading is at least 73 percent higher in villages with a paved road than in 
villages without a paved road. Similarly, value added in services is 22 percent higher in 
villages with a paved road than villages without a paved road. 

E. Agricultural Productivity and Rural Infrastructure: A Macro-Economic Analysis 

2.23 The above analyses demonstrates that there is a strong association between eco
nomic well being and rural infrastructure supply. To assess whether such an association 
also exists at the macro-level, the present study presented below (done for this strategy 
paper) utilizes a cross country district level regression model. The central hypothesis 
tested is that better rural road infrastructure is associated with higher agricultural output. 

3Khanker. Shahidur R. 1995. "Bangladesh: Rural Non-Farm (RNF) Growth and Targeted Credit Interventions". 
(Memo. The World Ban Washington. D.C). 
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A few caveats are in order here. In addition to roads, agricultural output also depends on 
other factors, including electrification, irrigation, better education, etc. It is not possible 
in this study to examine the relative impact of each of the sectors. It is possible that both 
agricultural output and better infrastructural facilities respond to the same agro-climate 
conditions of the district and, therefore, the direction of causality becomes hard to estab
lish. However, an examination of the relation between output and different road types, 
would help establish the relative impact of each road on agricultural production. The pre
ferred approach would be to consider panel data (i.e., time-series district-wise data) to 
measure the causal impact of road on productivity. However, in absence of panel data, 
cross-sectional district-level data analysis is presented here. The panel data analysis will 
be used in the future project evaluation using the thana-level data. Also, such a method
ology is the basis for the ongoing BIDS evaluation study of RDP-7 road project using the 
household level data. 

Data Collection 

2.24 An extensive effort was made in collecting, editing and reconciling data from 
various sources. The major sources of data are from the following institutions: 

I. Agricultural Division of BBS--district-wise major, minor crop output, and cropped 
area; 

2. Statistical Year Books published by BBS--district-wise area, population, rural labor 
force, employment in manufacturing, literacy level and greater district-wise rural 
and urban gross regional products; 

3. Road and Highway Department-RHO road statistics; and 

4. LGED--district-wise FRB and rural road length, conditions, gaps, growth center 
information. 

The basic socio-economic data are presented in Annex 3, the other data are presented in 
Annexes 4 to 8. Data were collected at the district level for all 64 districts for the year 
1990-91 on major crops, length of various types of roads, growth centers, and district 
size in square kilometer. 

Model Formulation 

2.25 The model takes the logarithmic form where we regress agricultural output per 
square kilometer of a district on density (per sq. km) of various types of roads and 
growth centers which are correlated with infrastructural investments and the subject of 
concern in this project. 

2.26 The variable used to measure agricultural productivity is defined as MNY AR, or 
monetary output per acre per annum (in Taka Lakh). It should be noted that only the 
following major and cash crops are included in measuring agricultural output: 

I. nee 5. potato 

2. wheat 6. oil seeds 

3. jute 7. pulse 

4. tobacco 8. sugarcane 

District level data on other products such as fisheries, tea and vegetables were not 
available; and hence, are not included. To a certain extent, this may distort the results for 
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rural areas close to large industrial centers where vegetables are the major product and in 
areas where tea and fish provide an important part of income. 

2.27 Mathematically, the model is expressed as follows: 

ln(MNY AR) = aO +a I /n(DRHD) + a2 /n(R I R2) + a3 /n(FRB) + 
a4/n(DRPA YEO)+ aS /n(DFGOOD) + a6/n(GRC) 

Where: In is the logarithmic of the variable; 

MNY AR is the value of major crops (in Lakh Taka per acre of crop area); 

DRHD is the total road length of major highways (in km per sq. km); 

RIR2 is the length ofRI and R2 type rural roads (in km per sq. km); 

FRB is the total length of feeder roads (in km per sq. km); 

DRPAYED is percent of paved Rl and R2 roads; 

DFGOOD is the percent of good feeder roads; 

GRC is the number of growth centers (in numbers per sq. km); and 

a's are the unknown coefficients to be estimated. 

2.28 The model is estimated using the ordinary least squares (OLS) method based on 
the district-level data collated from the published statistics. Although data were collated 
for 64 districts, actual regression could not utilize data for more than 41 observations be
cause of the presence of zero values for paved and good roads for certain districts and 
taking log ofthese zeros. The regression results are presented in Table 17. 

Table 17: Regression Results on Agricultural Productivity and Rural Road Conditions 

Dependent Variable: ln(MNY AR) 

Number of Observations: 41 

Variable Coefficients Standard Error 

Constant a0=-0.219619 0.977466 

ln(DRHD) al=-0.269905 0.176676 

ln(RIR2) a2=0.121743 0.100064 

ln(FRI3) a3=-0.025785 0.090689 

ln(DRP A VED) a4=0.052344 0.030562 

ln(DFGOOD) a5=0.090460 0.036549 

ln(GRC) a6=0.621860 0.299814 

R2 0.3 700 

Adjusted R2 0.2525 

F-Statistic 3.330 

Prob (F-statistic) 0.0110 

Note: 'implies significance level of 5 percent, and "implies significance level of I percent. 

t Statistic 

-0.225 

-1.528 

1.217 

-0.284 

1.713. 

2.475** 

2.074** 

2.29 As Table 17 shows, not all variables have significant correlations with agricul
tural production. DRHD, the total road length of regional and national highways, has no 
correlation with district-level agricultural production, once the correlations of other roads 
with agricultural production are controlled in the regression. Similarly, the total road 
length of R I and R2 or feeder roads has no significant correlation after we control for the 
correlations of the 'good roads' among them with agricultural production. At the same 
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time, the results show clearly that density of paved and good roads as well as the density 
of growth center have positive and significant correlations with agricultural production. 

2.30 These variables jointly explain about 25 percent of the correlation between agri
cultural production and infrastructural investments. The central message of this exercise 
is that roads matter but the better roads do matter the most. The parameters measure the 
respective elasticities. In other words, a 10 percent increase in the density of paved rural 
roads is associated with 0.5 percent increases in agricultural productivity; a 10 percent 
increase in the density of good roads is associated with almost I percent increase in agri
cultural productivity. These results are in sharp contrast with the results on the total road 
length. Since the coefficients of RHO, Rl R2 and FRB roads are not significant even at 
the 5 percent level, implying that the total road length of various types per square kilo
meter is not correlated with agricultural productivity, we conclude that it is not the road 
per se but its conditions that matter most in raising agricultural productivity. The results 
also suggest that the feeder roads connecting the growth centers or thana headquarters to 
the arterial network representing the RHOs have larger impact compared with the rural 
roads that connect the local markets to the thana headquarters or other roads. The role of 
gro\vth centers in raising agricultural productivity of an area is further verified by the 
sign and coefficient of the GRC variable. Thus, as the results show, a lO percent increase 
in the growth center per sq. km is associated with 6.2 percent increase in agricultural 
production, the largest increase in agricultural production due to a variable. Of course, 
the growth center impact should not be attributed only through the growth center alone 
but also through other public and private investments that go along with the growth po
tential of an area and hence, the density of growth centers per square kilometer. 

2.31 Although the results are tentative, they do suggest that investments in promoting 
better roads are good investments, and help agricultural production. This finding has a 
very significant policy and operational relevance. That is, although Bangladesh is en
dowed with very large rural road network (mostly created as footpaths/embankments un
der food-for-work programs), it is the condition and not the size of this network that is 
the relevant variable in explaining productivity differentials in a district. Thus, projects 
aimed at improving the road conditions of the existing poor feeder and rural roads are 
expected to have substantial returns in raising income and productivity of an area and 
should be the basis for further project development. Similarly, improving the growth 
center network is also a good project as it is found to be associated with increases in ag
ricultural income and productivity substantially in an area that lacks such investment. 
Further data analysis is warranted for substantiating 'causality' in these findings due to 
inadequacy of data availability. Nevertheless, they do suggest that development of road 
conditions and market centers constitute an important infrastructural development pro
ject to assist in agricultural development for a country such as Bangladesh. 

2.32 Analysis of Road Conditions. A graphical bivariate analysis of the relation 
between road gaps and productivity, and maintenance and road condition is presented 
below. Figure 1 shows the relation between road gap density (number of gaps per kilo
meter of FRB and rural roads) and agricultural productivity. The graph is gently sloping 
downwards, indicating that with an increase in road gap density, agricultural productiv
ity goes down. Figure 2 shows the relation between length of FRB and rural roads and 
percentage of roads in good condition. The relation is negative, showing that districts 
with longer road lengths, generally have a lower percentage of good roads. This raises 
the possibility that the presence of an extensive road network makes it difficult to main
tain them. This is further brought out in Figure 3, which shows the relation between ex-
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penditure on roads and road condition. While the relational line is gently sloping upwards, 
showing a positive relation (higher the expenditure, better the road condition), the rela
tion is quite weak. This suggests that despite the fact that a fair amount of funds have 
been spent in the sector, the road conditions have only improved marginally. The reasons 
for weak relation between road maintenance and quality of roads are discussed in detail 
in paras 1.19, 1.20 and 1.21. 

Figure 1 
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Figure 2 
Road Condition and Length 
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Figure 3 

Road Condition and Expenditures on Maintenance and Improvement 
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2.33 The Government has concentrated the first RDPs in the most populated areas in 
the North-West to South-East corridor and has located subsequent projects in less popu
lated areas and RDPs are now almost covering the whole country. The regional distribu
tion of development efforts and developed roads is in general consistent with the re
gional distribution of agricultural production in the country; this shows that the ongoing 
investment efforts are consistent with regional demand, especially from the agricultural 
sector. However, while all areas are still lacking sufficient infrastructure the deficit is 
variable from region to region as has been shown by the macro-economic analysis (refer 
Maps 2 and 3 ). For example it can be seen that the conditions of rural infrastructure are 
still relatively poor along the Jamuna-Padma-Meghna-Chittagong corridor compared to the 
high population density and high agricultural output of this area. FRBs and Rural Roads 
in good conditions measured in length per capita are low in Northern Dhaka Region; the 
gap length and number of growth centers which need to be improved are high throughout 
the corridor, particularly in the Northern Dhaka and Rajshahi Region. In particular, some 
10 districts in these regions (see para 2.3) which have a combination of high population 
density and agricultural production, and poor infrastructure conditions should rank high 
in the priority for further infrastructure improvement from both equity and efficiency 
points of view. Government's upcoming new projects, such as the IDA-supported Sec
ond Rural Roads and Markets Improvement and Maintenance Project under preparation, 
and some other new projects, therefore, focus on these areas. 





III. RESOURCE ALLOCATION AND DECENTRALIZATION 

A. Planning 

3.1 In order that decision makers can have objective bases for deciding on the details 
of investment programs it is necessary that they have appropriate and relevant data and 
information relating to the various choices and options open to them. Planning, the proc
ess by which this data and information is put together, involves carrying out reviews and 
analyses of what should be done, for whom, where, when, by whom, at what cost and 
with what resources. These types of reviews and analyses can only be performed within 
the context of some overall guidelines or established goals and objectives laid down by 
the policy makers. For the rural infrastructure of Bangladesh, such goals and objectives 
were defined in the 1984 "Strategy for Rural Development"; rural development was de
fined to mean improvement in the quality of life of the rural people and the process 
would involve both economic and social sectors. The economic sector was to be ad
dressed with infrastructure, production, employment and income; the social sector with 
education, health, sanitation and family planning among others. 

3.2 The strategy paper chose to limit itself to the development of physical infrastruc
ture, agriculture and employment opportunities for the rural poor through projects, in one 
or more contiguous districts. Projects would include, development of physical infrastruc
ture including roads, storage and markets; irrigated agriculture, minor drainage and flood 
control works; and, production and employment programs for the rural poor. The pro
grams for the social sectors would continue as normal programs of the concerned minis
tries with separate appropriate strategies defined. 

3.3 The general goals and objectives of GOB in relation to infrastructure develop
ment remained as they were defined in 1984. Since then, Rural Development Projects 
have covered an important part of the country but not yet the \vhole country. Most of the 
RDPs have concentrated on the first component with emphasis mainly on roads and 
growth centers. 

3.4 Organization of Local Government Agencies: Since the last reorganization of 
the local authorities in 1992, the country is divided into sixty four Districts, each District 
(average population: 1.8 million) is composed of an average eight Thanas (average 
population: 230,000) and each Thana is composed of an average of nine Unions (average 
population: 25,000). 

3.5 It is at the Union level that the elections of local authorities take place. The 
Union is governed by the Union Parishad, whose members are elected by all the voters 
of the Union. At the Thana level, the Thana Development and Coordination Committee 
(TDCC) is composed of the elected chairmen of the Union Parishads, Thana level gov
ernment officials are non-voting members and members of parliament act as advisors. 
The committee is not a tier of the local government, it is a coordinating unit. The Thana 
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Development and Coordination Committee establishes the list of the desired investments 
in each of the unions and agrees on priorities. 

Existing Project Selection Processes 

3.6 Growth Centers: The process that was used to select the growth centers in
cluded some quantitative criteria such as population, area and number of unions, together 
with a requirement that the selected centers should be at a minimum of 4 miles apart. 
However, in the selection of the first 1400 centers, the local authorities were given the 
collated data so they could make the final selections. As a result, the local authorities 
also introduced some of their own preferences so the final selection was partly on the 
basis of the ranking system and partly on local decisions. The second lot of 700 addi
tional growth centers selected in 1993 used the same grading system to decide the num
ber in each thana and the final selection of the actual new centers was based on a grading 
system taking into account 31 parameters and a constraint of a minimum distance of 
4 kilometers between centers. 

3.7 Infrastructure Investments: The Thana Development and Co-ordination 
Committee (TDCC) establish the list of the desired investments in each of the unions and 
agree on the priorities. This arrangement is a recent development since the GOB imple
mented its decentralization program. There is still a lack of capable local representatives 
trained in planning. LGED, with the help of RESP-ISP and a UNDP/ILO assisted pro
ject, has developed tools for the planning process and is using these tools for training of 
the elected local representatives. These tools include essential items such as maps and 
the Thana and Union Planbooks. It is too early to analyze the impact of these actions but 
it is important that these essential tools are now available. More practical training in the 
use ofthese tools is certainly required. 

3.8 Rural Roads: While feeder roads rehabilitation are being planned at the central 
level (FRAs by the RHD and FRBs by the LGED), other rural roads eome under the re
sponsibility of the local authorities. The responsibilities are not so clearly delineated but 
can be simplified as follows: RRls are Thana roads, RR2s are Union roads and RR3s are 
Village roads. Since many roads cross the boundaries of local units, coordination in 
planning is necessary, this takes place in the DCCs (District Coordinating Committees) 
and TDCCs. LGED plays an important role in assisting these agencies in the planning 
and implementation of rural road improvements. 

3.9 Inland Water Transport: The rural development strategy does not mention in
land waterway transport which accounts for a large part of the rural transport burden; its 
role has increased with the recent motorization of country boats. However, as there is no
one with responsibility for the country boat system, their operation and function contin
ues to get frustrated and constrained by lack of ghat berthing facilities, silting waterways 
and obstructions caused by low or narrow road bridges or irrigation channel sluice gates. 
Water transport also plays an important part in the development and operation of gwwth 
centers and rural markets; about 30 percent of growth centers and many country markets 
are on waterways. Such an important asset deserves to be preserved and encouraged. The 
ownership and operation of the boats presents no problem to the government; what the 
industry needs is sympathetic consideration to alleviating the problems they face. Items 
for inclusion in infrastructure projects include the construction of simple but safe ghat 
berthing facilities, dredging of waterways, providing clearances under road bridges and 
considering the needs of country boats in siting and designing sluice gates. The local 
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authorities could be encouraged to provide ghat facilities that could be self-financing and 
revenue earning through user fee charges. 

B. Programming and Budgeting 

3.10 Usually the amount of investments desired by the local authorities is much 
higher than the available resources which means that priorities have to be established. 
The approach to fixing priorities depends on the source of the funding. Of course the 
local authorities decide themselves when they are funding the works from their own .re
sources but as mentioned above, this is exceptional. In the case of the RDPs, LGED and 
its consultants make an economic evaluation of the listed investments and make a selec
tion based upon criteria agreed with the funding agency, the economic feasibility and 
upon equity considerations. For the RRMIMP-1 an annex to the staff appraisal report 
("Criteria for selection and design of Sub-Components") specifies what organization will 
do the selection and contains a series of criteria: technical, economic and others that 
should be used in the selection process. For the improvement of feeder roads B the 
District Development Committees do the selection. For the construction of structures on 
rural roads (SRRs), the TDCC are allocated funds and choose the structures to build. 
More recently, the process of closer participation of local committees in selecting priori
ties has been initiated. 

C. Monitoring and Performance Evaluation 

3.11 Management Information System (MIS) by LGED: Both GOB and donors 
have been concerned about the discrepancies between project targets and achievements 
and the slow disbursement rates. The donors do a considerable amount of monitoring but 
increasingly LGED and local organizations would need to take. up this responsibility. 
LGED headquarters has established an MIS unit, under the Superintending Engineer 
(projects), to monitor project implementation. 

3.12 Socio-Economic Monitoring and Evaluation (SEME) by LGED: SEME in
volves collection of information relating to the delivery to, and use by, recipients of 
services and the resulting benefits. The evaluation of benefits of ongoing projects pro
vides, to the project managers, information needed to ensure that the intended effects are 
obtained. The evaluation of completed projects provides lessons for the design of future 
projects. LGED is convinced of the importance of these activities and recommendations 
have been made to fully implant these activities within LGED. 

3.13 Funding Agencies: In addition to SEME or similar activities that are included in 
RDPs, the Funding Agencies usually also require periodical, midterm and ex post 
evaluations by independent experts. These serve a dual function: first as an audit to reas
sure all involved that the funds have been spent as initially agreed, and, second, to pro
vide information for the design of future projects. Donors also exchange ideas among 
themselves in "Consultative group of donors" grouping all donors, or in smaller sub
groups as the "Like-minded group of donors" grouping donors from Nordic countries, 
The Netherlands and Canada. 

3.14 Local Authorities and Beneficiaries: Little monitoring and evaluation is done 
by Local Authorities; they have no incentives to improve local monitoring as long as 
most decisions are pre-established between donors and central Government. However, 
monitoring by local authorities and representatives of the beneficiaries would be useful 



40 Bangladesh. Rural Infrastructure Strategy Study 

to enhance the feeling of ownership of the project and the resulting infrastructure by the 
Local Authorities. This would have important implications in relation to financing and 
maintenance by Local Authorities. It is noted that the upcoming IDA-supported Second 
Rural Roads & Markets Improvement Project is including measures for more local-level 
participation and monitoring. 

D. Issues and Policy Options 

3.15 Local Community Participation: The above discussion raises certain issues 
relating to responsibilities and processes for formulating and monitoring investment 
plans for infrastructure in rural areas. If rural development programs are to truly address 
themselves to the improvement in the quality of life of the rural people through the de
velopment of both economic and social sectors, the actual components of these programs 
must target the real day-to-day problems faced by the rural poor. Their quality of life is 
determined by the many individual activities that they must perform each day to survive 
and the conditions under which they carry out those activities. It is most difficult for 
central agencies to be fully aware of, and sensitive to, all of these problems and the ap
propriate actions necessary to alleviate them. Accordingly, it will be important that local 
communities participate in formulating and monitoring, particularly with regard to such 
rural infrastructure development programs. Further, the investment projects that will 
emerge from a decentralized planning and programming approach will be more likely 
recognized by the local authorities as a local responsibility, in particular with regard to 
the most important, and presently neglected, aspect of maintenance. In line with the 
Government's recent switch to participatory planning, recently LGED has initiated a 
number of measures (such as appointment of participation specialists, training of staff as 
community organizers, setting up road user committee, etc.). The proposed RRMIMP-2 
project proposes special initiatives for community participation. 

3.16 Rural Development Strategy ahd Growth Centers: As mentioned above the 
Rural Development Strategy introduced the growth Center concept, initially 1400 growth 
centers were selected, then in 1993 a second lot of 700 growth centers were added. After 
I 0 year the objectives formulated in the strategy have been only partially achieved, par
ticularly because only about 39% of the physical targets have been met. However the ap
proach remains valid and no major changes are required, only some readjustments may 
be justified in the light of the experience acquired by the different RDPs. Targets will · 
have to be reset after the increase from 1400 to 2100 GCs, and regional priorities have to 
be defined in view of the natural potential of the regions, as discussed in paras 2.1 to 2.6. 

3.17 It seems therefore justified to concentrate on providing infrastructure to the ac
tual 21 00 growth centers and to add no new growth centers before the actual growth 
centers are provided with infrastructure to an important degree; taking into account the 
rate of progress realized so far, this may take at least another ten years. 

3.18 Infrastructure Planning: LGED is making important efforts to train local authori
ties in planning. This does not mean that it will or should decentralize the sectoral plan
ning for which LGED will retain national responsibility. However, within this overall re
sponsibility it could, for example, retain responsibility for determining priorities for de
velopment of regional, district and thana level infrastructure within a national policy 
agenda. For example, in the road sector, it might retain full responsibility for planning, 
programming, implementing and maintaining the FRB road system (while consulting 
with local bodies about priorities). However, at the union level for rural roads, there is a 
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Participation of Stakeholder in Planning Rural Infrastructure 

Users Participating in Project Design: A Market Map Prepared by the Participants 
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more direct relationship between the needs for, and priorities of, investments in different 
sectors. At this level the sectoral distinction that, perhaps, can be quite clearly made at 
thana, district and regional levels is more difficult to justify at union level. It may well 
be that a local community requires most of all a primary school, then an improvement to 
the local market and only in the third place an all-weather road. Or more likely, in rela
tion to transport infrastructure, the local priorities might be first for improved access for 
their walking travel needs; this would lead to initial attention to simple bridges that 
would carry walking traffic and rickshaws before a demand for all-weather motor roads. 

3.19 Provision vs Production: Local organizations supported by local community 
participation are very effective for identifying the needs and the priorities of local com
munities. These local organizations such as the Union Parishads should therefore decide 
(with due community participation) what infrastructure needs to be provided, they should 
provide funding and make sure that the infrastructure is made available in a timely and 
cost effective way (this is "provision"). However, Union Parishads do not have enough 
technical capacity to design and supervise the construction process performed by local 
contractors (this is "production"), and it will be necessary to call upon outside expertise 
for this. Depending on the infrastructure required, different organizations can produce 
the infrastructure: LGED in the field of roads and markets, PDHE in the field of water 
and sanitation, REB in the field of rural electrification. However, in the area of roads and 
markets, for example, there is a need for the unions to develop the skills and capacity to 
take responsibility for the operation, care and maintenance of the investments. As re
ferred to above, this will be more easily accepted by the unions if they are involved in 
the decisions about the timing, design and function of the investment projects. 

3.20 The above situation would be most effective in the case where the Union Par
ishads decide about the use of their budgets received from central government and raised 
locally. There will be complications due to the fact that union needs are much greater 
than their budgets and that their budget grants are channeled through the technical or
ganizations who then have to establish priorities. This reinforces the argument in favor 
of locally raised resources and the involvement of the local communities. 

3.21 Monitoring and Evaluation by Local Authorities: If local authorities are to 
assume responsibilities for decisions relating to investment programs for their infrastruc
ture they will need to be involved in monitoring and evaluation. For a start they might be 
invited to the meetings between the technical executing agency (LGED) and the contrac
tors. The final evaluation could take the form of an official handing over whereby the 
local authorities acknowledge that the infrastructure has been well designed and exe
cuted according to their needs and agree to be in charge of the maintenance. Of course, 
where the union makes a financial contribution to the project costs this should happen 
anyway. Also, where projects concern a particular group of beneficiaries who may have 
mobilized their resources as part of the cost of the infrastructure or who may carry the 
cost of operation, they should be involved in the monitoring and evaluation. 

3.22 Local Financial Resources: As discussed above, local planning, programming 
and monitoring would become more effective if and when the Union Parishads would be 
spending their own budgets (received from central government and raised locally). 
Although local revenues are limited they do exist and there are prospects for increasing 
them particularly from fees and contributions from users of facilities for which the un
ions assume responsibility after improvement. This is further discussed in Chapter VII. 
However, even if they take advantage of the potential to increase local revenues these 
will still be small compared to central government transfers. The key issue is how to en-
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sure that local revenues are spent most effectively. One way the central government 
authorities could achieve this would be by giving incentives for allocations to invest
ments with priorities consistent with national priorities. This could be done by giving the 
unions the chance to increase their funds by offering grants for the majority of the costs 
of certain projects subject to a minor proportion contribution from local funds (matched 
funding). This same approach would also act as an incentive for unions to increase their 
revenue raising. This approach could be started for example on structures on rural roads 
and then as local resources increase this could be expanded to other areas such as 
maintenance. 

Project Design: Economic V.\' Social Infrastructure 

3.23 As mentioned above, the sectoral distinctions valid at the national, regional and 
thana level are more difficult to justify at the union level. Accordingly, with an increas
ing degree of community participation in future, infrastructure projects should include 
flexibility between investments in the social as well as the economic sectors. 

Accessibility: A New Approach 

3.24 In September, 1993, in collaboration with the International Forum for Rural 
Transport and Development, LGED hosted the First Asian Regional Meeting on Rural 
Transport & Development, in Faridpur. The matters discussed included the latest ideas in 
planning rural infrastructure. The discussions resulted in conclusions that the basic aim 
should be to provide rural people with access to services by locating facilities for the 
services as close to the users as economically feasible and then providing mobility to ac
cess these services. They reached a consensus that traditional transport planning ap
proaches were not appropriate for rural infrastructure. Those traditional approaches tend 
to focus on the objective of providing improved paved roads for motor vehicles. The ap
proach is predicated on the assumption that if motor roads are built, the private sector 
will provide transport services to cater for the travel and transport needs of the popula
tion. However, in rural Bangladesh as with other developing countries, the vast majority 
of travel and transport by rural residents are short trips, lightly, if at all, loaded and car
ried out by walking. Their travel is mostly local and related to their subsistence farming 
or domestic activities. When they do use means other than walking, they are normally 
limited to intermediate means of transport (IMT) such as bicycles, bullock carts, rick
shaws or country boats. Accordingly, for rural infrastructure projects to bring benefits to 
the rural poor they must address the real travel and transport problems faced by the poor. 
These are mainly the result of gaps and discontinuities in the walking paths and minor 
rural roads that they mostly use. These same constraints also limit the use of mechanized 
transport, including motor vehicles, that are used rarely and then in exceptional circum
stances such as emergencies, rare long distance trips or for transport of aggregated loads 
of small, individual crop surpluses purchased by merchants or traders and transport 
operators. 

3.25 Rural transport is slow and labor intensive and is likely to change little over pe
riods of 5 to I 0 years-the period for which a strategy might be formulated. Also, in view 
of the fact that the vast majority of the rural population are either landless or, at best, 
subsistence farmers, there are few commodities in those areas for which speed of move
ment is essentiaL Their priorities for attention to their travel and transport needs are, and 
will remain for the foreseeable future, efforts that will address their immediate, on-going 
difficulties with their present trips, mostly walking or use of non-motorized transport. 
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3.26 Many of the actions already included in the Rural Development Strategy are 
consistent with the approach described above: for example building markets in growth 
centers and providing access to these growth centers. However, in future planning, a use
ful distinction can be made between (a) well engineered feeder roads such as in FRBs 
(growth center connecting roads) where the traffic (both motorized and non-motorized) 
is potentially high and use of trucks and buses relatively significant, and where an in
vestment of about US$80-85,000 per km on improving earth roads to paved (black
topped) standards is considered justified with high economic returns as shown through
out recent RDPs; and (b) Rural Roads (R 1, R2, R3) where traffic is not generally high 
enough to justify well engineered paved roads, but where all-weather accessibility is the 
key need (not the quality of the pavement); such all-weather passability can be achieved 
in the Bangladesh rural road network by filling up the large number of gaps by construct
ing culverts/drainage structures and some ancillary earthworks to make spot improve
ments on these roads with improved compaction. On an average, filling one gap, with 
some ancillary earthworks, provides passability to about 2 km of rural roads. The LGED 
has recently adopted this approach, and the recently initiated Rural road network im
provement program (RRNC of the Integrated Food For Development) under USAID, 
some GOB-funded programs, and the upcoming RRMIMP-2 (IDA/SDC) project adopt 
this strategy for access improvement. It is recognized that particularly Rl/R2 roads 
which may have high traffic levels for special reasons may need better pavement im
provements, which should be examined on a case by case basis. 

New Initiative on Rural Transport 

3.27 All the above supports the concept of a new LGED initiative in rural transport as 
espoused in the preliminary scoping paper "Rural Transport- Towards a Framework for 
Action" prepared for the December, 1992 Workshop on Rural Transport Infrastructure". 
This quite comprehensive approach included: 

i. Accessibility Planning-responding to such questions as who needs access to what, 
for what reason or purpose, by what (likely) means of transport, with what relative 
priority and with what prospective return or effect. 

11. Infrastructure Development--based on the results of accessibility planning and 
taking into account such issues as appropriate design and technology; construction 
and maintenance standards; quality and longevity of outputs; and, the modality and 
management of delivering those outputs. 

111. Complementary Interventions-including a potentially wide range of transport and 
non-transport activities geared to maximizing the response to infrastructure devel
opment and to minimizing the travel and transport burden among the target groups. 

iv. Rural Transport Monitoring-with sustained access, mobility and minimization of 
the travel and transport burden as the key issue in the new approach, it will be nec
essary to monitor them-including the socio-economic effects of improved trans
port, as opposed to improved roads- and also to monitor the operation of the rural 
transport system as a whole to provide a basis for long term operational decisions. 



IV. HUMAN RESOURCE AND INSTITUTIONAL DEVELOPMENT 

LGED (central and local level) 

4.1 LGED is currently one of the remarkably successful organizations in the Gov
ernment sector in Bangladesh. LGED originated as a small cell in the LGD in the late 
1970s. It has evolved, through the formation of the Works Program Wing in 1982 and of 
the Local Government Engineering Bureau in 1984 (which was upgraded to a Depart
ment in 1992), into a large and dynamic engineering agency. LGED has its headquarters 
in Dhaka, and its infrastructure works are executed through fully established offices in 
each of the 64 Districts, each headed by an Executive Engineer (XEN), and in each of 
the 460 Thanas, each headed by a Thana Engineer (TE). LGED has a decentralized set
up, with an engineering staff of about 700, and works closely with UPs and TDCCs, and 
more recently has been trying to build in more community participation in its operations. 
Almost all works are contracted out to private contractors and in the case of some small 
works to worker groups, with LGED providing overall management and supervision on 
behalf of central and local governments. LGED currently manages a portfolio of about 
Taka 5.2 billion (including food-aided projects), with an annual expenditure of about 
Taka 5.2 billion on rural infrastructure. 

4.2 LGED has a pyramidal and decentralized structure; out of a total staff of 9,548, 
only 82 are at Headquarters, 726 are in the Districts and 8, 740--the great majority-are 
in the Thanas. At the Headquarters, the Chief Engineer has five units, Planning, Projects, 
Training, Administration and Maintenance each responsible to a Superintending Engi
neer. The Planning unit supports the planning and mapping activities that are required 
for the identification and selection of infrastructure projects. The Projects unit monitors 
and reports on project progress. The Training unit carries out the "Long Term Strategy 
and Plan for Training'' that was prepared in 1984-85 and oversees the 15 decentralized 
District training cells. The Administration unit is in charge of the administration of 
LGED. The Maintenance unit was established following the government's 1992-93 de
cision to allocate a specific maintenance budget in lieu of having maintenance alloca
tions within projects. 

4.3 At the district level LGED has 12 staff each in the 22 larger districts, 11 in each 
of the others and 19 in each of the 460 Than as. All the Executive Engineers heading each 
a district report directly to the Chief Engineer. 

4.4 In addition, each project includes a budget allocation for project staff; each pro
ject has a Project Director and staff based in Dhaka and they also use consultants to as
sist and advise the LGED supervision staff. The Project Directors report also directly to 
the Chief Engineer. Although this setup works remarkably well with the actual staff the 
span of control is well beyond what is usually considered adequate and it would be rec
ommended to add an additional layer of staff between the Chief Engineer and the actual 
second layer. 
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4.5 The bulk of the financial resources managed by LGED are project funds with the 
projects physically dispersed around the country. Even its other resources are mainly al
located to district or thana level so that the activities are widely decentralized. However, 
with the Departments management staff and the project staff based in Dhaka, the man
agement of the Department remains highly centralized. 

Staff Development 

4.6 SIDA and NORAD have financed an Institutional Support Project (ISP) as part 
of the Rural Employment Sector Program (RESP ll ). This is a technical assistance pro
ject which supports the activities of LGED throughout the country. Its three main com
ponents are training, physical planning and mapping, and, technical development and man
agement. The Training component provides training to LGED staff based in the Districts 
and thanas; the Physical Planning and Mapping component carries out physical planning 
at regional and sub-regional level, institutional support and development and production 
of maps and related documents; and, the Technical Development and Management com
ponent has a Technical Design unit, Quality Control unit, a Research and Development 
unit and a Management Support unit. There are 84 staff and 3 expatriate advisers for the 
project. 

4.7 The ADB funded study MANCAPS (Management Capacity Strengthening) has, 
while noting the outstanding overall performance of LGED, produced an action plan 
(March 1995) to further enhance its management capacity. This action plan proposes a 
large number of actions in view of the consolidation of LGED as an institution. The 
MANCAPS study notes that the organization is effective and successful, and is charac
terized by team work, field orientation, dynamic leadership and hard work. However, 
following a period of rapid growth LGED personnel are now overloaded with work, and 
this has led to a number of ad hoc organizational arrangements. As LGED reaches ma
turity and enters a new phase of development it is important to consolidate and strengthen 
the organization. MANCAPS therefore recommends a comprehensive re-organization of 
LGED including a new level of management between the Districts and headquarters so 
as to reduce the present span of control under which about 80 officials report directly to 
the Chief Engineer; strengthening of the headquarters management structure; improving 
financial aid management and internal auditing; the integration of ISP functions into the 
established structure including the creation of a Design Cell; and the strengthening of 
planning, monitoring and evaluation, management information systems (MIS) functions. 
The plan has been broadly endorsed by LGED and GOB. Many of the recommendations 
would make a significant impact when implemented. These are being followed up by the 
Government for implementation partly through the proposed IDA-supported RRMIMP-2 
and through other cofinanciers. With these, and other measures to support contractor ca
pacity, LGED's capacity and also contractors' capacity, will gradually increase to cope 
with the growing workload in improving the rural road network for which additional 
funding is recommended. 

Expatriate Advisers and Local Experts 

4.8 In an evaluation of ISP undertaken at the request of the donors and the GOB in 
1992, one of the topics was the use of expatriate experts and local experts. The recom
mendation following the evaluation was to replace expatriate experts with national ex
perts. These are local experts that are hired against the project budget at salaries two to 
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three times those paid by the government for similar posts. The salaries paid to the local 
experts are in line with those in the private sector in Bangladesh. The fact that they are 
paid at these relatively high rates as "hired expert" makes them difficult to recruit into 
the LGED staff structure. In so far as many of these "hired experts" are not assigned 
LGED counterparts, it is also difficult to transfer their expertise. 

4.9 In fact in the longer term it should be considered to go even one step further: be
cause although these functions are now exercised on a project base L e. as temporary 
functions, the majority of these functions should in fact be permanent It would therefore 
be recommended to integrate these functions gradually in the permanent structure of 
LGED (see also MANCAPS' Draft Action Plan). 

4.10 A major difficulty in doing so will be the freeze on Government staff resulting 
from an agreement between the GOB and the lMF. Therefore these new permanent units 
should do only those activities that cannot be subcontracted to the private sector. The 
necessary staff could partly be freed by subcontracting other activities LGED is actually 
doing but that could be subcontracted. The Government should also be aware that the in
creased responsibilities of LGED do require additional staff. Respecting the IMF agree
ment may require reducing Government staff in other Departments. 

Issues and Policy Options LGED as an Institution 

4.11 LGED has responsibilities and jurisdiction nationwide although its activities are 
more important in those areas covered by RDPs financed from foreign resources. Its staff 
is decentralized to district and thana level and it has project staff for each project. In line 
with the Government's decentralization policy LGED tries to involve the union level as 
much as possible and has constant contact with union elected officials. It is training these 
union people although it has no personnel at this level. Part of the problem is that the 
unions are small; too small to be viable for the planning, monitoring and management of 
rural infrastructure. On the other hand, their small size is an advantage in maintaining 
close regular contact between elected officials and their constituents. These advantages, 
in turn, are the union features that make them the preferred channel for decisions on the 
type, size and features of proposed infrastructure investment projects. 

4.12 LGED relies on a few big consultant firms for its needs for project identification, 
analysis, and design. Typically contracts will be let for the whole of an RDP after inter
national tendering in accordance with the respective guidelines of the financing organi
zation. The usual arrangement is for consortiums to form between large international 
firms and the larger local consultants. This favors the development of the big Dhaka
based local consulting companies that normally have a central office in Dhaka and field 
offices in the districts. The contractors executing the works, on the other hand, are usu
ally quite small local firms based in the districts and Thanas. 

4.13 There is a general consensus that LGED is one of the most efficient government 
organizations. The volume of works being implemented under the supervision of LGED 
is large: with a total cost of about US$1.3 billion. These works are executed to the satis
faction of all concerned by a staff of about 10,000 with the help of local consultants and 
local contractors. In assessing the appropriateness of the present institutional arrange
ments it would be necessary to consider what alternatives are feasible. For example, 
there are other countries with a well developed system of local government which might 
be used as models. In those countries, local governments also tend to be small, relatively, 
so that, although they may have financial resources for their infrastructure needs, they 
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may not have the technical capacity or capability. Their capacity and expertise may ulti
mately become adequate for its planning and programming needs but they need to draw 
on consultants to carry out the analysis and design as well as helping with contracting 
and supervision of the successful local contractors. In Bangladesh, for such a system to 
work, there would need to be capable consulting companies at the district level and, for 
smaller works, even at the thana level. Actually these capable consulting companies at 
the district and thana level do not exist, the short and medium term solution is therefore 
to continue with the actual setup whereby LGED, the only organization with a technical 
capacity at the district and thana level is providing these services. 

Comparable Institutions 

4.14 In assessing the present situation with LGED it may be useful to look at other 
examples of successful institutions in Bangladesh. For example, the REB has been op
erating successfully, but using a different institutional approach to LGED. Also, the ap
proach of the Department of Public Health Engineering (DPHE), another subsidiary of 
LGRD&C may be relevant. 

4.15 REB: As part of the Ministry of Energy and Mineral Resources, REB is also 
quite decentralized; its main activities take place in local co-operatives called PBS. So far 
261 Thanas have been brought under the program through the establishment of 45 PBSs. 
Each PBS covers about 6 Thanas or about 1.5 million people or 300,000 households. The 
REB master plan envisages to bring the whole country under electrification by the year 
2000. REB provides the infrastructure and the PBSs manage the network. Also, as they 
acquire experience they take charge of extensions of their networks and ultimately will 
become independent of REB. Thus REB sees its role as gradually phasing out: as PBSs 
grow and mature REB will merely monitor and evaluate their performance. The PBSs 
comprise about half a district which is small enough to maintain contact with its custom
ers and yet big enough to be a viable technical and management unit. The PBS is man
aged by an elected board of people representing its customers; there is, however, no di
rect link between the PBSs and the elected local government. REB relies on about 60 
prequalified contractors and 18 consulting companies and uses competitive bidding for 
design and supervision contracts as well as construction contracts. 

4.16 DPHE: DPHE has a traditional pyramidal organization structure with central 
services at Dhaka and supervisory staff at district and Thana level. At the Union Parishad 
level DPHE is represented by tubewell mechanics and masons. DPHE incorporates lim
ited local inputs in its planning process, but it is hindered by an administrative structure 
that does not delegate much decision making to the local level. Planning is a central, target 
oriented function, with little opportunity for communities and local authorities to express 
their needs. Activities are geared towards physical and measurable targets; they make no 
attempt to identify and measure sometimes intangible benefits. The actual distribution of 
tubewells is done through the Union Water Supply and Sanitation Committees (WSSCs) 
headed by the union council chairmen, and at the request of groups of users. DPHE also 
uses contractors to do infrastructure works but relies mainly on its own in-house techni
cal capacities to do studies, prepare tender documents and supervise the works. 

Decentralization 

4.17 Decentralization and training of local government authorities: As mentioned 
above, the members of the Union Parishad are recently elected and rarely have any 
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technical training or background. If the unions are to exercise a degree of responsibility 
and power in the future, there will need to be targeted training and institutional devel
opment programs directed at them. To date there has been some limited activities in 
training the chairmen and secretaries in the use of the union Plan Book. Involving local 
government officials however is not enough, in some cases it will be necessary to in
volve directly the users of the infrastructure (a typical example is the design of the mar
kets), therefore it is recommended to seek active local community participation. 

Research in Technology 

4.18 There is a need for research in appropriate technology in the field of labor based 
techniques and use of local materials (see Chapter VI). LGED should stimulate this re
search and disseminate its results. The dissemination should take the form of seminars 
for consultants, contractors, LGED staff and Local Government staff. A superintending 
engineer should be given the responsibility over this area; a strategy should be devel
oped, funds sought and a coherent research program started (see also MAN CAPS' Draft 
Action Plan). 

Procurement: Contracting and Consulting Services 

4.19 There are a number of issues that affect the efficiency and performance of the 
local contracting and consulting industry. These have to do with the sizes of contracts, 
sizes of contractors, duration of contracts, availability and hire of equipment, associa
tions and cartels, registration and prequalification, regularity and timing of payments and 
the need for training. 

4.20 Size of Contractors and Contracts: LGED lets contracts that vary in size from 
US$4,000 to US$500,000; this is done by breaking up road contracts into small lots cov
ering, sometimes, less than 2 kilometers, mainly to keep the contracts labor-intensive, 
and finishable in one dry-season. These small contracts do not attract contractors of a 
size large enough to have the financial standing to be able to get Bank Guarantees that 
LGED requires before it will make advance payments. In turn, this has implications re
garding delays in payments. Even so, some contractors are able to execute several small 
contracts at the same time indicating a potential to execute larger contracts. The small 
size contracts also limit the total feasible output that can be achieved in rural road im
provements, if funding is available. There is a strong case, therefore, to increase the size 
of contracts for road improvements to 5-10 kilometers size (cost: US$400,000 to $1.0 
million), which is now possible because of the experience gained and training received 
by the contractors over the past few years. In addition, the length of contracts should be 
extended to two seasons (about 8 months). Such a process of graduation to higher size 
and capacity would improve efficiency and output. The bidding for such contracts should 
be open to contractors from all regions, thus encouraging competition. The increase in 
road maintenance and structures contracts will provide additional work to the very small 
contractors, who are unable to bid for larger contracts. 

4.21 Of course, the question arises about what would be a reasonable size for contrac
tors and thus the size of the contracts they could handle effectively. This question was 
explored in a successful contractor training project in Ghana. The minimum size of a 
road contractor for labor intensive works was established to be a labor pool of 250 work
ers supported by an equipment pool of 2 rollers, 2 tractors and 4 trailers plus auxiliary 
equipment The equipment pool was large enough to permit uninterrupted work even in 
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the case of a breakdown of a main equipment item. Such a minimum contractor would 
rehabilitate about twenty kilometer of road per year at a rate of US$15.000 per kilometer 
(unit cost much higher in Bangladesh) resulting in a yearly contract of US$300,000. 
In view of the objective of creating employment for the rural poor, this can be achieved 
by the use of labor based techniques. If the experience in other countries is relevant to 
Bangladesh the objective would be to have small contractors that employ about 250 
workers. Of course building contractors could be smaller for constructing masonry cul
verts or market buildings. 

4.22 Duration of Contracts: One of the consequences of small contract size is that 
they are also short in duration such that the contractors have fewer options for better or
ganizing their works. For example if the contracts were longer and let before the mon
soon the contractors could take advantage of the cheaper transport by boat where these 
operate. An increased contract duration to two fair seasons, that would come with larger 
contracts would also bring economies of scale. 

4.23 Contractor and Consultants Associations: The contracting industry has an 
Association of Contractors; however, this association represents only thirty of the largest 
contractors and does not include the many other large and small contract companies or 
groups. A study financed by ODA in 1989 reviewed the industry and resulted in some 
recommendations for improving the dialogue between the industry and the Government. 
There is a case for reviewing those recommendations and, if considered appropriate, 
implemented. 

4.24 The consulting industry, also, has a limited association, the Bangladesh Asso
ciation of Consulting Engineers (BACE) which includes only 30 companies from the 
several hundred that exist in Bangladesh. BACE is a select group of companies and is 
not representative of the whole consulting industry. Accordingly, there is no representa
tive group with which GOB could discuss and agree on matters of importance to the 
whole industry such as registration, prequalification, quality assurance, pay scales and 
the like. This lack could be addressed in one of two ways; BACE opening its member
ship to all consultants or, alternatively, the creation of other representative groups based 
on specialization or geographic location. In the latter case, there could be a federation of 
all such groups that would be the national liaison body. 

4.25 Cartels: When LGED calls its small contracts it limits thereby the contractors to 
the small, local groups. This has resulted in some cases in the formation of local contrac
tors' cartels. The options for addressing this problem include, as mentioned above, in
creasing the size of contracts to increase competition from a larger geographic area or, 
by direct competition by permitting competition from other regions. 

4.26 Pre-qualification; Consultants and Local Contractors: The consultant group, 
Acer-Freeman Fox carried out a study of the construction industry and recommended a 
National registration system of contractors to be used by all government departments. 
This recommendation is now being considered and could result in the near future in the 
merging of the RHO and LGED pre-qualification systems. 

4.27 Contractors' Equipment: Apart from any other problems they face, small con
tractors cannot own the equipment they need but have to rent it. As there is a shortage of 
privately owned plant hire pools, LGED finds it necessary to maintain an equipment 
pool which it hires to contractors. The contractors say that they cannot afford to purchase 
the necessary equipment because they have no assurance that they will have contracts in 
the future. However, they have another incentive to hire from LGED: they say that the 
rent from LGED is rather low and more attractive to them than buying their own equip-



Human Resource and Institutional Development 51 

ment. When they can afford to buy a piece of equipment, contractors prefer to buy a 
truck that they can use also tor other purposes. However, with regard to the types of 
labor based contracts let by LGED, trucks are not particularly suited to the needs of the 
work. Most transport on site is over short distances for which tractors and trailers are 
more suited as they are lower and so easier to load by hand. 

4.28 In the long run LGED might be better off getting rid of its plant pool by creating 
the conditions that allow contractors to buy their own equipment. A;nother possibility 
would be for the contractors to lease equipment from private leasing companies or rent 
from plant hire companies. This may require some assistance and careful planning so 
that such companies are established in various locations and with an appropriate mix of 
equipment. In any case, it is important in the mean time that LGED make a rigorous life
cycle analysis of the true costs of owning and operating equipment and adjust its hire 
charges accordingly. This would have a dual beneficial effect; LGED would be covering 
the true full cost of the equipment and atthe same time allow the opportunity for private 
plant hire companies to enter the field and charge comparable rates that provide for a 
margin of profit. It may be necessary for LGED to phase in the increases over a reason
able time period. 

4.29 Contract Payments: The workers who are employed in the labor intensive con
tracts in Bangladesh, are mostly from poor landless or small holder farmer households 
that depend on their daily wage for their survival. Accordingly, the contractors must pay 
them daily; they pay two thirds of their earnings on a daily basis and the balance later. 
Labor based contracts can only work successfully if payments are prompt. As most of 
the contractors are small and, as mentioned above, do not qualify for advance payments 
from LGED, they have tremendous financial difficulties if the payments from LGED are 
delayed. It is important for the continued success of the labor based approach, that 
LGED institute arrangements to ensure payments within 10 to 15 days with an absolute 
maximum of 30 days for the rare unusual case. A related problem is that LGED's con
tracts do not provide for advance payments for materials delivered to site. If this would 
be introduced, it would help to lower costs by eliminating the high interest rates contrac
tors are paying now for credit from their suppliers. 

4.30 Materials Testing Laboratories: until recently only RHD, technical institutes 
and some big contractors owned materials testing laboratories. In its drive to increase 
quality control LGED has started to build and equip its own laboratories at the rate of 
one per greater district. LGED withholds funds from contractor payments for the testing. 
Gradually the rates charged are being increased in order to cover an increasing part of 
the real costs of testing. It is recommended to establish the laboratories as a cost center 
and to ensure that rates charged cover the expenses. These laboratories could then also 
provide testing to other parties improving usage of the installed capacity. 

Training 

4.31 Local Contractors and Consultants: From the above there is a need for train
ing of both contractors and consultants. Contractors would need training in the efficient 
use and application of labor based techniques as well as in management, equipment op
eration and maintenance, costing and preparation of tenders. Consultants would need 
training in the preparation of project concepts and designs that are consistent with the 
use of appropriate technologies including labor based techniques. Of course training of 
contractors' and consultants' staff will be using different methods, training contractors' 
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staff may require more hands on methods while consultants' staff may require mainly in
formation seminars and visits to model projects. Since these training session will im
prove the capacity of the contractors and the consultants it would be appropriate that the 
beneficiaries would initially share part ofthe cost and after some period of time carry the 
whole cost of this training. 

4.32 LGED carries out its own training for its staff and several of LGED's projects 
include some minor components for training contractors. At the same time, organizations 
like BRRL, IES and SUET are training RHO staff as well as RHO contractors and con
sultants. There could be advantages and economies of scale in coordinating LGED and 
RHO training. The latter organizations could extend their training programs to satisfy 
LGED's own internal training needs as well as those of its contractors and consultants. In 
addition, if the contractors and consultants organizations develop as referred to above, 
they could collaborate with universities and research agencies to provide training to their 
own members. The existing Contractors Association has referred to Bangladesh Man
agement Development Center (BMDC), MIDAS (funded by USAID for development of 
small enterprises) and SASC (Organizes seminars for further economic activities) as or
ganization that could contribute to such training programs. Whatever approach that is 
used for this training, one important feature that would be needed would be to provide on 
site assistance and counseling in the trainees' own offices particularly in the areas of 
management, costing and accounting and the preparation of tenders. 

4.33 Engineer Training: In view of the importance of labor based construction ap
proaches in creating employment while producing completely satisfactory products, it is 
important for the technical staff of government agencies to be familiar with the tech
niques. SUET has stated that its syllabus does not contain specific courses on the use of 
appropriate technology and local materials. Accordingly, with close collaboration be
tween teaching institutions, LGED and associations of consulting engineers, courses 
could be added to the syllabus; the involvement of experienced and enthusiastic staff 
from LGED and consultant groups could help SUET staff to make these courses interest
ing and focused on the needs of the industry. 



V. MAINTENANCE OUTPUT AND PREVAILING STANDARDS 

A. Existing Situation 

5.1 In the past little maintenance has been done on the rural roads' network. However, 
in 1992-93 LGED successfully negotiated a new Revenue Budget item for maintenance 
of the roads under its jurisdiction; Taka 300 million was allocated in that year, Taka 400 
million for 1993/94, Taka 550 million for 1994/95 and Taka 650 million are now budgeted 
for 1995/96. This is a big change from the previous situation .. LGED is using these funds on 
FRBs and on RR1s that have been recently rehabilitated. In addition some funds are 
available for maintenance from the Thanas from their ADP block grant and from food aid. 

5.2 For FRB roads under LGED the maintenance needs are increasing as the per
centage of improved roads is increasing; Government is allocating nearly sufficient 
funds, but there is need for further improving the planning and implementation of such 
maintenance for more active local user participation and for increasing future allocations 
to cover expanding needs. This is being addressed through new projects supported by 
IDA and ADB; Government has also committed to increase budget allocation for rural 
road· maintenance. 

5.3 Routine maintenance of the rural road network below FRB's (R1 & R2) is sub
stantially covered through very well designed food-for-work programs encouraging rural 
poor (destitute women and the landless workers) funded through Canadian CARE and 
other programs; from 1995, these programs are managed by LGED. About 80 percent of 
all rural roads are covered regularly, for which 10 percent of the funds are contributed by 
the Union Parishads (local government). While this program is doing well, one issue is 
its future sustainability. 

Execution of Maintenance 

5.4 The different organizations involved in maintenance use different approaches for 
the execution of maintenance. LGED carries out maintenance work on FRBs and struc
tures on FRBs and rural roads using contractors arranged by the LGED Thana Engineers. 
The work is carried out in accordance with LGED's "Guidelines for implementation of 
rural infrastructure maintenance program, 1993-94" that refer to setting priorities, 
scheme selection, preparation of estimates and implementation. The RDP-4 has executed 
maintenance work by "Labor contracting societies" and CARE has organized the main
tenance work through groups of destitute women. 

B. Issues and Policy Options 

5.5 Budget allocations and local resources: Estimates presented in Chapter 8 show 
that under a realistic scenario of rural road improvements maintenance needs will 
increase from annual Taka 1.3 billion to Taka 2.9 billion in ten years. 
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Tree Plantation Alongside an Improved Rural Road 

Involvement of Women Group in Rural Road Maintenance 
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5.6 Reference was made in Chapter 2 that the Government wants the Union Par
ishads to be involved in local planning of the road infrastructure. The rationale is that if 
the roads rehabilitated are those that the Union Parishads consider as most important to 
them, they could then be expected more readily to make funds available for their main
tenance once they have been rehabilitated. At present, the Union budgets are too low to 
expect them to finance the maintenance of the rural roads. A report prepared in a study 
carried out under the RDP- 7 project recommended ways of increasing revenues but not 
sufficiently to obviate the need for additional grants from the central government. To date 
not enough has been done to increase the capacity of the local authorities to raise more 
resources locally or to increase the grants for maintenance of infrastructure to a suffi
cient level. A way to make additional funds available while providing incentives for the 
raising of local resources may be the use of the matching grant approach whereby gov
ernment grants for maintenance would be contingent on the mobilization of, say, I 0 per
cent to 20 percent of the costs locally. 

5.7 However, no matter what approach is attempted for mobilizing local resources, 
there will always be resistance if the local communities do not perceive the improved in
frastructure to be relevant to their immediate needs. For example, if local travel and 
transport is mainly by walking, the locals will not perceive the returns to maintenance of 
bitumen and HBB roads. There is evidence that where attention is given to rural roads at 
a level and standard perceived by locals as being in their interest, it is easier to raise re
sources for maintenance. In Manikganj district, rickshaw drivers become active both in 
repair work and in fund raising, with neighboring house owners and passengers, for rural 
roads important to their rickshaw traffic. 

5.8 Decentralization of Programming, Planning and Supervision of Maintenance: 
At present, implementation of maintenance is the responsibility of LGED's Thana Engi
neer who identifies the maintenance needs, prepares cost estimates and assigns priorities. 
Contracts are then let by the District Executive Engineer and the works are supervised by 
the Thana Engineer. The local authorities are not directly involved. As discussed above, 
there is a strong case for involving the local authorities in the planning, programming 
and supervision of maintenance work. Options need to be considered on how this can be 
achieved in parallel with the issue of local funding. LGED has recently agreed with IDA 
to designate maintenance engineers in each District and Thana office, and to set up road 
user committees to give feedback. LGED will also explore new ways of involving local 
communities in maintenance of local infrastructure. 

5.9 Appropriate Technology and Employment: The construction and rehabilita
tion of rural infrastructure by labor based methods allows the use of local unskilled poor 
workers who are under or unemployed. This same labor can also be used for mainte
nance activities. Once having worked on construction the workers would be ideal to per
form similar activities in the maintenance work load. Maintenance not only uses propor
tionally even more labor than rehabilitation and construction but also the employment 
created is permanent and if not full-time at least part-time. 

5.10 Apart from road maintenance, reference was made earlier to the need for main
tenance of waterways. The effects of silting can be alleviated if labor based methods are 
used to clear them, particularly during the dry season. This type of work would be ideal 
for LCSs (Labor Contracting Societies) or small contractors. 

5.11 Execution: As mentioned above, different agencies use different approaches to 
carry out maintenance, from LGED's use of small contractors, to CARE using destitute 
women and RDP-4 using labor societies. Some experiments have also used the length-
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man system. In considering the approach to be used, attention will be needed on the three 
major types of maintenance; routine maintenance that is a constant work load through 
the year; periodic maintenance, mainly of the pavement, which is required every few 
years and emergency repairs as they arise. The approach to be adopted should take 
account of the work, its technical requirements, its material needs, the type of tools 
needed and the methods of management available in the area concerned. 

5.12 Training for Maintenance: In using different organizations for maintenance 
tasks it is important to provide training to each group to make sure that maintenance is well 
executed. Different programs exist or are scheduled: under RMP CARE undertakes a 
"Community action pilot project" to improve road maintenance quality, ADB will provide 
training under RDP-18. In addition, the workers outside LGED will need to be trained. 

5.13 Maintenance and Sustainability: To ensure sustainability of the rural infra
structure being improved, it is important to build up a good maintenance system and a 
viable funding mechanism based on local resources, particularly, in view of the in
creased maintenance needs estimated above. GOB has accepted this principle and has 
recently allocated adequate funds for maintenance and has indicated its commitment to 
provide adequate funds for maintenance. The LGED has set up a national maintenance 
system but this system needs to be made operationally more efficient, which is sought to 
be done through the proposed project. Currently funds for maintenance of most rural 
roads and highways come from domestic Government revenue and some UP revenue 
(the amount collected from road users through fuel levies and other charges is estimated 
to be adequate to cover maintenance needs of the total road network); only in the case of 
Rural roads (R 1, R2 and R3) the foreign-funded Food-for-Work program funds part of 
maintenance through the Road Maintenance Program (RMP) funded by Canadian Inter
national Development Agency (CIDA); this is a well-designed program targeting desti
tute women as workers, and with participation of the UPs in road selection and in finan
cial contribution of minimum 10 percent of the maintenance costs for maintenance allo
cations. This foreign aid program which covers about 44 percent of total maintenance 
funding may be expected to continue for some years as this is an effective poverty-re
duction program and may therefore receive priority in the aid programs for Bangladesh, 
one of the poorest countries in the world. Government has agreed (with IDA) in principle 
to provide alternative funds, if the RMP program (CIDA) is reduced. It is important for 
sustainability and sense of ownership that the local government resources for mainte
nance should progressively increase. Maintenance of markets is adequately financed by 
direct user charges levied from market users, and a similar system would be introduced 
also for the developed river jetties under the project. The ongoing use and promotion of 
labor-intensive technology for maintenance with appropriate small equipment makes in
frastructure maintenance technology affordable and available in the rural areas, enhanc
ing sustainability, in addition to generating employment. 



VI. TECHNICAL CONSIDERATIONS AND LEVEL OF SERVICE 

Technical Specifications 

6.1 There are a number of technical features relating to the design and construction 
of rural infrastructure that are highly relevant to the formulation of a strategy for future 
investments in this area. These include, for roads, geometric design standards, the types 
of pavements used, the materials and their technical specifications, the quality of con
struction, the equipment used in construction and maintenance and the methods of con
struction and maintenance. In the case of waterways, technical issues relate to road 
structures that obstruct water traffic, and regarding markets the principal issue is the 
types of construction adopted related to the construction used in other buildings in the area. 

6.2 Geometric Design Standards for Roads: The 1984 "Strategy for Rural Infra
structure Development" included a schedule of the geometric design standards for the 
various classes of rural roads throughout the country. The standards presented relate to 
only three geometric features; crest widths, pavement widths and shoulder widths. They 
do not refer to other important features which affect the performance of the road in 
service such as crossfall gradients of pavements and shoulders, super-elevation on curves 
and embankment slopes, among others. 

6.3 In assessing whether the standards are appropriate or not, it is necessary to ex
amine whether they are adhered to and, if not why; the consequences on the rest of the 
road system; and,their performance in use. The record shows that the standards as pres
ently prescribed are frequently applied with some variations for different reasons. For 
example, donors with strong opinions about standards will press for, and obtain, gov
ernment agreement to change the standards relating to their project. Also, LGED, which 
is sensitive to the tremendous need for road improvements throughout the rural areas and 
is faced with limited budgets, sometimes compromises road standards to increase the 
quantity of roads it improves. The problem that this raises is that these changes, when 
they are made, and when they are viewed over the whole country, would appear to a de
tached observer to be made on an ad hoc basis. The standards appear to be set more as 
eventual targets to achieve at some time in the future if and when the function of the 
road justifies the target standards. 

6.4 In the meantime, actual standards adopted and used for particular investments 
appear to be influenced by the specific conditions and traffic at the time of improvement. 
These compromises are tacit evidence, that, in the judgment of the persons in charge of 
the projects, the appropriate standard for the existing function of the road is different 
and mostly lower, than the specified standards. Also, these compromises indicate an, 
unstated, awareness that standards and the type of road need to be adequate for existing 
traffic and the projected future traffic in the short term but which do not foreclose future 
options if the traffic growth and composition change significantly. At the same time, if 
improvements are such that the local users and local authorities perceive them as ad-
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dressing their immediate needs they will more likely identify with the new facility and 
assume some level of ownership. 

6.5 During the last years however and with the experience gained some consensus 
seems to emerge as to what constitute adequate standards It seems that building upon the 
different experiences a Road Design Manual should be prepared to be used and adhered 
to by all parties involved. Coordination with RHO should ensure that the different cate
gories of roads from rural to feeder roads A and B, regional roads and national highways 
form part of a coherent set of standards. When justified, regional variations in standards 
will be allowed. 

6.6 A factor that causes problems with adherence to standards and specifications is 
that the people responsible for achieving the standards, sometimes do not understand 
them. At present, with specifications written in English and in the complicated language 
of professional people, the small contractors retained for the work cannot always under
stand them. The specifications and standards must be written in simple language, i!Jus
trated where possible and in the language of the contractors. 

Pavements and Pavement Materials 

6.7 Until recently the common practice for rural roads was to use !-{erring Bone 
Brick (HBB) or Water Bound Macadam (WBM) for pavements with a choice of premix 
bituminous carpet, OTTA seal, sand premix or sand seals for surface wearing courses. 
Following some problems with the quality and wear of HBB, the LGED is favoring 
WBM at present. However, although HBB has been used frequently without surfacing 
LGED has argued convincingly that in order to protect the investment WBM should be 
covered with a bituminous surface layer. 

6.8 The problems observed with HBB have arisen mainly because of low quality of 
bricks due to low strength, poor adherence to shape and dimension requirements and 
over-burning and, in some cases the loss of bricks because people steal them for their 
own building needs. In the road these faults result in damage and wear by the steel 
wheels of bullock carts and distortion and rnovement of the pavement. Another factor 
influencing the use of HBB, is the environmental impact. Brick firing at present is fueled 
mainly by firewood which has been leading to deforestation. GOB has recently banned 
the use of firewood for this purpose and instead is advocating the use of natural gas'or 
coal. Although the use of coal or gas, in conjunction with adequate ovens would make it 
easier to get high quality bricks, this transition has not been widely adopted. Effortsto 
help the brick industry improve the quality of bricks have so far not been successful also 
because demand for low-quality bricks for building construction is relatively high. There 
are indications that the actions-funded by SDC-:to promote the improvement of brick 
quality are having results and should be continued. 

6.9 Further, GOB has also banned the operation of steel wheeled bullock carts on 
paved roads unless they have a cushioning layer of rubber fitted over the steel wheel. 
This law is also mainly observed in the breach at present but it is resulting in a gradual 
transition to rubber tired carts. · 

6.10 The main alternative to HBB, at present, is WBM, a pavement of broken brick 
pieces with the voids filled with fine material, watered in and compacted, forming a 
strong, smooth, stable pavement. The material lacks cohesion which results in traffic 
eroding the surface rather quickly and gradually reducing the pavement thickness 
by moving the eroded material to the sides of the road. Regular routine maintenance 
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by labor intensive means can preserve the pavement integrity to some degree by 
bringing the eroded material back to the road using simple procedures with hand tools. 
Periodic maintenance adding rather expensive additional material every few years is 
also required. As an alternative the surface can be protected by a bituminous pavement 
layer. 

6.11 Bituminous Paving: In the light of experience it is this solution that now has 
been agreed upon by the LGED and the funding agencies as the best way to protect the 
investment on FRB roads which generally have high enough traffic on improvement to 
justify the investments. Furthermore the reduction in roughness obtained by paving has 
an important impact on the economic rate of return, both for motorized traffic and non
motorized traffic (see paras. 2.7, 2.10 and 3.26). LGED's present system uses a mixture 
of heated hand-broken river gravel chippings and hot bitumen which is spread by hand 
and compacted by mechanical rollers. This is then sealed by the addition of a bitumen, 
pea gravel and sand layer. The end result is good taking into account that it is built by 
labor intensive means. 

6.12 The cost of maintaining roads is to a large extent a function of the life achieved 
by the surfacing, therefore several RDPs have executed trial sections with different types 
of bituminous surfacing in order to determine for these low volume roads the most du
rable solution that at the same time provides functional quality. A recent World Bank 
technical mission reviewed the paving methods used in Bangladesh including the exe
cuted trial sectibns and concluded that: 

a. The choice of surfacing technology for Feeder Roads B should comprise three main 
options, namely (i) 25 mm bituminous concrete: (ii) OTTA single seal plus sand 
seal: and (iii) modified double surface treatment comprising single seal plus sand 
seal; where the selection would be determined by considerations of material avail
ability, labor and equipment considerations, and cost. Traffic considerations may 
justify 40 mm BC in some case. 

b. 'T'he potential use of cold bituminous emulsion should be further investigated, ex
tending trials to include mixes suitable for the 25 mm BC surfacing, and sand seals 
and sand mixes for use with the OTTA seal and chip seal surfacing. The quality of 
domestic emulsion supply require attention. 

c. The current material specifications for premix BC should be enhanced in respect of 
durability and flexibility. 

d. Formal monitoring of the current trial roads should be fully supported by LGED to 
derive an objective base for future reviews. 

6.13 One additional factor when reviewing the options is the effect of road improve
ments and the standard of the finished product on road safety. Experience has shown that 
on the bitumen paved roads, cars drive at speeds up to I 00 kilometer/hour-and this 
even through villages. The effect on rural roads, where the majority of traffic is rela
tively slow walking, bicycle, rickshaw and bullock cart traffic, is that the high speeds 
create dangerous situations for peasants and children not used to this traffic. 

Drainage Structures 

6.14 LGED uses reinforced concrete culverts on FRBs and brick masonry culverts on 
rural roads. The masonry structures are less costly and are only marginally less strong. 
They also require much less imported materials and ingredients thus saving foreign 
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currency. There would certainly appear to be a strong case for LGED to reexamine the 
use of reinforced concrete culverts on FRBs. 

Market Construction 

6.15 The usual infrastructure provided in market improvement includes drainage, 
paved areas and sheds. The shed construction of steel trusses on concrete columns and 
covered by corrugated steel sheets contrasts with the traditional construction of brick 
walls supporting wooden trusses and covered with roof tiles in burned clay. LGED 
should reexamine these choices as the traditional construction methods are more labor 
intensive, make better use of local resources and provide a better quality environment in 
regard to comfort and esthetics. Three types of flooring are used: brick flat soling for 
walking areas, HBB brick for vehicle access and concrete for sheds and some open air 
selling areas. While the use of bricks is an obvious choice the use of concrete pavement 
seems more difficult to justify. Further design improvements could be made in particular 
to the drainage in order to make maintenance easier. 

Impacts on other Modes 

6.16 The principal issue that arises here is the fact that bridges bui It for roads over 
watercourses can and do obstruct waterborne traffic if the clearance requirements of 
boats is ignored. Apart from the problems caused by siltation of waterways, this is one of 
the main complaints raised by boat owners. It is important to avoid imposing these type 
of constraints on other parts of the transport system, particularly such an important car
rier as water transport. Therefore bridge design, along with its construction costs and 
benefits for both road and inland water transport, have to be considered together. 

Materials 

6.17 Bangladesh is not well endowed with high quality natural materials for its dif
ferent construction needs. However, some relatively poor materials can be modified, 
treated or combined in various ways to adapt them to better serve the needs of infrastruc
ture improvement. For example, the "Road Materials and Standards Study" financed by 
the EEC proposed the use of lime stabilization as a technique to improve the pavement 
performance qualities of some otherwise unsatisfactory natural materials. Another study, 
"Sector Study, Building Materials In Bangladesh" explored the use of a vertical oven to 
produce high quality bricks. It also mentioned the potential economic viability of treated 
bamboo and wood for bridges to take foot traffic and rickshaw vans. This is relevant to 
the issue raised elsewhere about the high priority for bridging the inordinate number of 
gaps left in the roads built under the FFW programs. The use of local materials also 
stimulates employment, and by substituting for imported materials, has a positive effect 
on the balance of payments. These potential benefits would justify increased .research ef
forts and the dissemination of positive research results to the industry. 

Locally Produced Equipment, Tools and Non-motorized means of Transportation 

6.18 The equipment and tools used in labor based construction techniques are fairly 
simple and can be produced locally; for example, LGED has produced concrete rollers 
for soil compaction and the local production of bitumen distributors is planned. Apart 



Technical Considerations and revelo/Service 61 

from this type of equipment, hand tools are good examples suitable for local production. 
The advantages of local production are that it creates employment, the cost is lower and 
the tools can be easily modified and adapted to the intended use. As referred to above, in 
order to improve the mobility of the rural population it is not enough to build roads: it is 
also necessary that appropriate means of transport are available. The production of these 
means of transportation is also a candidate for employment creation: bullock carts, rick
shaw vans, country boats and simple non-motorized ferries are examples of transporta
tion means that can be produced locally. 

Methods of Construction and Maintenance 

6.19 The use of, and justification for using, labor based techniques for infrastructure 
maintenance and construction have been referred to elsewhere in this report. However, 
experience has shown that it is not sufficient to prove the advantages and appropriate
ness of an approach for it to be adopted. Factors that inhibit the introduction or con
tinuation of the approach include ignorance of, or skepticism about the advocated proc
ess; vested interests, either financial or professional: and, apprehension on the part of 
decision makers. These are relevant to the issue of the use of labor based approaches. 
There are those who are not familiar with the methods for achieving good results or who 
are skeptical about the ability to produce good products. There are also those with vested 
interests, either in the continued use of capital intensive approaches using expensive, 
foreign imported equipment. and also those professionally qualified engineers whose 
training courses did not expose them to techniques other than modern, equipment based 
ones. Finally, there are the apprehensive decision makers who, when faced with a choice 
between the known expensive approach and the relatively unknown approach will opt for 
what is known to them. · 

Research 

6.20 In the matter of construction and maintenance techniques and materials for in
frastructure, each country and each region of a country has different features that justify 
local research into the most appropriate technology to apply. This is particularly impor
tant for Bangladesh because materials traditionally used in other countries-tike rocks 
and gravel-are in short supply. Research should be done on both the technical and the 
economic aspects to make sure that existing techniques, like HBB brick pavements, 
brick masonry and roof tiles, are not abandoned too hastily. The evaluations must in
clude both micro-economic aspects such as actual costs to the projects as well as macro
economic aspects such as impacts on employment creation, user benefits and foreign 
currency components. If, from the macro-economic point of view, a certain technology 
represents definite advantages for the country as a whole then the Government should 
create the necessary incentives to favor the use of this technology. This same approach 
should be used for research into both new as well as existing techniques. 

Level of Service 

6.21 The Rural Development Strategy aimed at the construction of 4,000 miles of 
feeder roads in order to link all of the initial 1,400 growth centers to the main network. 
All these roads will not be used with the same intensity and, accordingly, the justifiable 
level of investment wi II be different. If the analysis into these matters is rigorous and the 
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types of improvement are tailored to the justified need, the level of service they provide 
will also be different. As the intensity of use increases and the function of the facility 
changes over time a higher level of investment may become justified. 1t follows that 
within the official classification of roads, different levels of service are needed corre
sponding to different levels of investment. This would be consistent with the strategy of 
using staged development but with each stage representing an incremental improvement 
over existing conditions consistent with the incremental changes that will occur in tratTic. 

Appropriate Technology 

6.22 That engineers will use appropriate technology seems to be taken for granted by 
the planners; that this is not so evident is shown by the above findings. Positive action is 
required to ensure research, development and dissemination of appropriate technology. 
Bangladesh has long been a leader in this field but it seems that attention has been turned 
to other important issues like decentralization, local resource mobilization, local plan
ning. etc., resulting in a relative neglect of appropriate technology. It is important that 
LGED plays an active role as a champion of appropriate technology. In addition, con
sultants play an important role in the selection of the appropriate technology; the tech
nology they select and use in their design is reflected in the bidding documents and will 
therefore be used by the contractors. Accordingly, LGED should sensitize its consultants 
to the merits of appropriate technology; one objective r:night be to have contract docu
ments prepared so that tenders will be competitive not only on price but also on the 
choice of technology and construction approach. 

Environmental Considerations 

6.23 Rural infrastructure investments are not expected to have any significant adverse 
impact on the physical or ecological environment. Rather than creating new roads, the 
strategy recommends upgrading existing roads and these works will have positive envi
ronmental aspects-the provision of drainage structures will reduce waterlogging; bitu
men surfacing will eliminate the dust hazard: hard shoulders will improve road safety; 
road safety measures will reduce congestion and accidents; and trees will be planted on 
the embankment slopes of all improved roads, more than compensating for tree felling 
during construction. The physical environment, health standards and quality of life in the 
markets and ghats will be improved through provision of free-draining paved areas, hy
gienic latrines, garbage disposal facilities and potable water supplies. The use of labour
intensive construction and maintenance methods, and of local materials will be promoted. 

The National Environment Management Action Plan (NEMAP) prepared by the Gov
ernment will provide the national policy framework on environmental management 
within which operations will be carried out. LGED environmental guidelines will be 
further improved and used to identify all positive and negative project impacts and de
fine mitigation measures which will be applied to design, contracting, supervision and 
operation under each project. LGED has already agreed in the context of the new 
RRMIMP-2 project to apply these procedures. 



VII. FINANCIAL RESOURCE MOBILIZATION 

7.1 Investment in rural infrastructure and its maintenance is financed from several 
sources; the locally raised resources of the Union Parishads and the Thanas, the "Block 
Grant for Union and Thana Development", the LGED Revenue Budget for Maintenance, 
International Food-Aided Infrastructure Projects and Donor and Government funded 
Rural Infrastructure Projects. Annex 9 and its attached tables present data on present 
level and sources of funds for rural infrastructure, and on future projected needs. Finan
cial data for development and maintenance of rural infrastructure, from foreign and do
mestic sources are shown separately in Annex 9. 

7.2 Union Parishads generate income from: (a) lease of markets, (b) leases of fish 
ponds and ferries, (c) taxes (business fees, entertainment, street lighting, permit fees); 
and (d) fees and tolls on services and facilities maintained by the Union Pari shad. The 
Thanas receive also part of the income of markets. Although these resources are limited 
they should grow in future with some growth in parallel with, or as a consequence of, 
certain investment programs. For example, one Growth center market (Naohata) 
increased its revenue from the auction of market management, from Taka 400,000 to 
Taka 2.8 million following the infrastructure works carried out under a RD project. 
tlowever, in accordance with the Government's decrees, only 15 percent of the increased 
revenue remained in the Union Parishad account, 35 percent went to central Government 
and the rest went to the Thana to be used for Thana development activities. If devolution 
and decentralization is to work, the Union Parishads (about ten UP's in each Thana) will 
need to have increased and reliable revenue sources and will need the authority to decide 
on how its funds are to be invested and the priorities for different programs. 

7.3 UPs are financially weak, their average annual income, though widely varying 
among them, being only about US$16,000 equivalent, from all sources: from directly 
raised revenue, share of market leases, and the annual "Block Grant" from central gov
ernment which is allocated based on some socio-economic criteria for spending under 
pre-fixed guidelines. UPs have significant local revenue raising powers but at present 
collection performance is very poor, averaging only about Taka 5 per adult per annum. 
A proportion of the revenue from the annual leasing of smaller markets is channeled di
rectly to the UPs, while a proportion of that from larger markets is channeled to the 
TDCC to be allocated to development activities in the Unions. At present the major 
source of revenue for development activities is the GOB Annual Development Program 
(ADP) Block Grant for Union and Thana Development. This amounts to an average of 
Taka 0.45 million per Union in FY 95/96 and is channeled through the TDCC so that 
decisions over its allocation to development projects are made by the UP Chairmen; 
25-60 percent of the Block Grant is earmarked for work on roads, culverts and bridges in 
the Unions. 
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7.4 It appears from the above that increasing the resources of the local bodies is of 
major importance. It has already been recommended to give more decision power about 
selection of infrastructure projects to local authorities with local community participa
tion and to provide matched funding for priority type of infrastructure projects. These 
measures should increase the willingness to raise more local resources. It is important 
that all locally raised resources can be retained locally: in the recently revised system 
UPs may retain only 15 percent of the additional income a big market would produce, 
this means that there is no motivation for efforts to increase market revenues. One sug
gestion is that markets up to lease value of Taka I 00,000 should be under UPs (present 
limit is Taka 50,000) and that a larger percentage of the lease should go to UPs. It is also 
necessary to increase the resources by transferring more centrally raised taxes to the 
local bodies. A certain number of recommendations have been made by local and interc 
national scholars and experts. A possible resource that could be transferred is the Land 
Transfer Tax, this tax (of 2 percent of the transaction amount) goes actually to central 
government, it is proposed to transfer this tax completely, or at least half of it, to the 
UPs. Since land values go up as a result of better infrastructure, local bodies should have 
a rightful claim to this revenue to help maintain the infrastructure and to provide a stable 
source of revenue. These interim proposals are under active consideration of GOB, along 
with proposal for a follow-up study on how to improve UP finances on a long-term 
basis, so that UPs can provide sustainable maintenance of rural infrastructure. 

7.5 A related issue is income from market tolls. Actually market management and 
the collection of tolls is auctioned to the private sector through a tendering system. The 
total toll revenue collected by the lease-holder is estimated to be 2-3 times the lease 
value; there is considerable scope to increase transparency of the leasing system by ten
dering on a district-wide basis (now it is thana-wide) and through better advertisement 
and information sharing about lease and revenue levels. There is also scope for increas
ing the toll level (tariff of daily charges) for developed markets; currently the same toll 
level is fixed by Government for all markets in a district. It appears that the lease reve
nue from tolls yields enough funds for operations and maintenance of the market; but 
rarely the lease income covers the full investment cost recovery (the actual financ.ial re
turns being about 3 percent-S percent). Indeed, users pay more overall, since the total toll 
revenue, realized by the lease-holder is estimated to be much higher than the lease value 
going to UPs/Thanas/Government. The limited information available from socio-eco
nomic evaluations shows that the economic feasibility of these investments is not in 
doubt: they provide economic advantages to local producers, to local consumers and to 
small traders. Developed markets contribute considerably to local health and hygiene, 
which is a major social benefit. It is however difficult to achieve full financial cost re
covery from tolls, since the advantage achieved by the vendors alone is not high enough 
and high tolls will make vendors shy away from improved markets to non-authorized lo
cations with poor hygienic conditions and that would not provide income to Local Gov
ernment. There is however scope for making the bidding system, for market leasing 
more comprehensive and on a wider regional basis so that the lease value reflects more 
closely the income from market tolls and thus yielding higher returns to the public 
agencies. In the context of the proposed RRMIMP-2, which would provide fDA support 
to market improvements, GOB has agreed to take such measures and to make the market 
management committees more participatory with beneficiary involvement. Similar pro
cedures will also be applied to river jetty improvements. 

7.6 Another and far larger source of funds under the decision power of Local Gov
ernment is the "Block Grant for Union and Thana Development". The Development 
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Assistance Fund for Union and Thana Development-financed by GOB from its Annual 
Development Program (ADP) and known as the "Block Grant for Union and Thana De
velopment" allocates block grants to Thana Development Coordination Committee 
(TDCCs) under the Annual Thana Development Program (AUDP). AUDP allocates the 
funds available on the basis of Thana population (50 percent), land area (25 percent), and 
backwardness (25 percent).The aggregate amounts vary from year to year, Taka I billion 
was allocated in FY 93-94, Taka 1.5 billion in FY 94-95 and Taka 2 billion are budgeted 
for FY 95-96. The GOB requires that a minimum of 25 percent and maximum of 60 per
cent be spent on the transport and communications sector. Thus the maximum funds 
available for rural transport infrastructure are: 

FY 94/95 Taka 900 million 

FY 95/96 : Taka 1,200 million 

However, different Unions and Thanas will have different priorities for use of the Block 
Grant. Therefore it is better to estimate the resources available for rural transport infra
structure on the basis of the median figure, i.e. 42.5 percent of the Block Grant. This 
gives resources of: 

FY 94/95 : Taka 637.5 million 

FY 95/96 Taka 850.0 million 

Note: Some infrastructure projects require local contributions from the Union Parishads, and the main source of this 
local financing is the Block Grant. "Double-counting" must therefore be avoided, 

7.7 Prior to 1991, the funding for maintenance of rural infrastructure virtually did 
not exist. Beginning in 1992/93, GOB began allocating funds from the revenue budget 
for road maintenance to be executed by LGED. From an initial annual fund of Taka 350 
million the "LGED Revenue Budget for Maintenance" increased regularly as follows: 

FY 94/95 Taka 550 million 

FY 95/96 : Taka 650 million 

I 00 percent of this allocation is utilized for maintenance works. 

7.8 Another large source of funding is "International Food Aided Infrastructure 
Projects". There are five International food-aided rural transport infrastructure projects 
in LGED at present which are listed in Table 2 of Annex 9. This table shows the percent
age of the total budget allocation actually applied to physical infrastructure. To avoid 
double-counting the percentages have been set to exclude any local contributions from 
the Block Grant. Based on this analysis the Food-Aid resources for rural transport infra
structure works are: 

FY 94/95 
FY 95/96 : 

Taka 1,417 million 
Taka 1,420 million 

7.9 "Donor and Government Financed Rural Infrastructure Projects" are the 
principal source of funds for infrastructure. The amount available varies from year to 
year depending on how many projects are ongoing. The different projects for 1994/95 
and 1995/96 are listed in Table 1 of Annex 9. The table shows the total cost of the pro
jects, the yearly allocations and also an estimate of the part of these allocations actually 
applied to physical infrastructure works. Since the objective of this estimate was to pro
duce a yearly overall total, the following simplifying assumptions have been used: 

1. RDPs, and similar donor-supported projects which emphasize roads or roads and 
markets, 70 percent; 
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2. donor-supported projects in other sectors, but which include roads, 30 percent; 

3. GOB-financed projects, 90 percent. 

These estimates are set to exclude any local contributions from the Block Grant in order 
to avoid double-counting. Based on this analysis the Project Funds for rural infrastruc
ture works, excluding food~aid, are: 

FY 94/95 Taka3,328 million 

FY 95/96 Taka 3,835 million 

7. I 0 The estimated resources available for rural infrastructure can now be summarized as 
follows; these exclude resources raised by UPs, which are not significant. They also exclude 
revenue from market leases; those revenues are adequate to meet market maintenance. 

Table. IS: Available Resources for Rural Transport Infrastructure Works 1994/95, 1995/96 

lt~m 

Block Grant for Union and Thana Development 

GOB Revenue Budget for Maintenance 

Food-Aid 

Project Funds 

Total 

637 

550 

1,417 

3328 

5,932 

Funds (Taka Million) 

850 

650 

1,420 

3,835 

6.755 

The average annual figure over the two financial years is Taka 6.343 billion. About 
46 percent of this is from domestic funds, and the rest foreign aid (grant/credit). (See 
Annex 9 for details). 

7.11 The annual resources that have been made available during 1994-95 and 1995-96 
can give a clue as to what can be expected in the future. However the following consid
erations should be applied to the above figures: (a) food-aid is under pressure worldwide 
for a number of reasons. According to the WFP in Dhaka the assessment is that taking all 
sources of food-aid into account, there is a likelihood that Bangladesh will suffer from 
some reduction in the future but that it will be better protected from cuts than many other 
countries; and (b) there has been very substantial new GOB planned allocations to rural 
infrastructure in the last two years, but inspection of Table 1 in Annex 9 also shows that 
the annual allocation of these funds is significantly lower than would be expected given 
the duration and estimated costs of the projects, i.e. actual expenditure may be lower 
than planned. The average of the estimates for 1994-95 and 1995-96 may therefore very 
well constitute an upper limit to what can be expected in the following years for re
sources available for rural transport infrastructure works, unless special efforts are made 
to raise more local resources. 

7.12 Road Maintenance Resources: Based on the above analysis and using the 
1995/96 data, the funds available for road maintenancecan be estimated as follows: 

Block grant Tk. 42.5 million 

LGED Revenue Budget Tk. 650.0 million 

Food aid Tk. 455 0 million 

UP contribution Tk. 45.5 million 

Project Funds Tk. 120.0 million 

Total Tk. 1,313.0 million 
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The estimate is derived as follows: 

1. 5 percent of Block grant for transport infrastructure IS assumed to be used for 
maintenance; 

2. 100 percent of LGED revenue budget for maintenance; 

3. Food-Aid is the RMP expenditure funded through CIDA; 

4. UP's contribute I 0 percent of RMP as matching funds through the Block Grant or 
Tk 45 million; 

5. Project Funds-it is estimated that, out of the 1995/96 ADP allocation to infrastruc
ture development projects (including donor financed projects) of about US$150 
million, about 2 percent is spent on maintenance. 

7.13 In the context of RRMIMP-2, GOB is likely to commit to provide annual in
crease of US$2.5 million equivalent in its maintenance budget for the next five years to 
meet estimated needs (see Annex 9), and also to meet shortfalls in RMP from other 
sources of RMP allocation declines below 1995-96 level. 





VIII. FUTURE RESOURCE REQUIREMENTS: NEED FOR MORE 
FUNDS 

A. General 

8.1 This report noted earlier that the 1 0-year physical targets proposed in 1984 were 
only partly met by 1995, (paras. 1.8 and 2.12); in the meantime, unmet needs have 
grown further due to the growth in population density over the last 10 years. This chapter 
tries to develop a "realistic scenario" to meet a substantial part of current requirements 
over the next 1 0-year horizon (1996-2005), taking into account feasible implementation 
capacity which can be marginally increased, the proven high economic and social impact 
and benefits from rural infrastructure development, and a hope and presumption that re
sources would be raised slightly above present annual levels so that a reasonable part of 
the current needs can be met over the next 10 years. Most of the analysis and data 
are presented in Annex 9, Tables 3 and 4. 

B. Unit Costs 

8.2 The resource requirements estimated here only include the following compo
nents: (1) maintenance and improvement of roads and structures of FRB and rural roads; 
(2) bridging gaps of FRB and rural roads; (3) improvement of growth center markets; 
(4) construction of ghat facilities at growth centers; and black topping of existing FRBs 
or rural roads. The unit costs of road maintenance and improvement used in estimating 
future resource requirements were developed by LGED in 1992 and adjusted upwards 15 
percent to reflect price escalation. The unit costs were also reviewed using the figures 
developed by the consultants preparing RRMIMP-2, the follow-up project to RDP-7. 
Annex 9, Tables 3 and 4 provide details. 

C. Resource Requirements 

8.3 In its 1984 Strategy paper, the Planning Commission identified 1400 growth 
centers for improvement; to date, about 210 growth center markets have been completed. 
The Planning Commission has recently identified another 700 markets as growth centers. 
The total number of growth center markets that will need improvement, including those 
remaining from the first selection, is therefore about 1 ,890. The total cost of growth 
center improvements to meet full requirements is therefore estimated to be Taka 5.3 bil
lion. The road classification needs to be upgraded, to reflect more growth-center con
necting roads (FRBs); rough assumptions are made for this. 

8.4 It is estimated that about one third (700) of the growth centers have access to 
inland waterways. To promote the usage of this cheap and efficient resource, ghat facili
ties will be needed at those growth centers for country boats and other small vessels. The 
total construction cost of these ghat facilities is estimated to be about Taka 2. 7 billion. 
Additional funds will be needed to address the serious problem of siltation. 
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8.5 For the roads it will only be economically feasible to blacktop a limited percent
age of the 85,000 km network. Black topping is considered essential and justified for 
technical and economic reasons, to ensure longer life of the crushed brick base course 
which has no plasticity, to reduce maintenance costs and to reduce unit transport costs. 
But what would be the percentage of the network that could be justified to be black
topped based on economic criteria? Studies show that traffic levels and transport savings 
are high enough to provide an economic return exceeding 12 percent for the FRB net
work. It is therefore proposed to upgrade all existing and additional FRBs to full bitu
men-surfaced standard, this adds up to 13,903 km. The cost ofthese works (from present 
earth standards to paved condition) would amount to Taka 44 billion. 

8.6 In addition to black-topping it will be necessary to bridge all gaps, replace all 
damaged structures and repair all 'poor' structures on these existing and additional FRB 
roads. The cost of these works would amount to Taka 4.8 billion, to meet full needs. 

8.7 No detailed figures are available for estimating the economic feasibility of up
grading RR 1 s. Since many of these roads carry traffic comparable to FRBs it can be as
sumed that upgrading WBM or equivalent paving, could be justified for many of these 
roads. For an estimating purpose we will use a conservative figure of 20 percent of the 
30,673 km, or 6,535 km that could be justified to be upgraded to WBM in the medium 
term. Implementing the above program would cost about Taka 16.4 billion. 

8.8 In addition to upgrading to WBM it will be necessary to bridge all gaps, replace 
all damaged structures and repair all 'poor' structures on RRl and RR2 roads. The cost 
of these works would amount to Taka 16.6 billion. 

Two Scenarios 

8.9 Two scenarios are considered in estimating future resource requirements. The 
first scenario is the ambitious one and corresponds to the works described above; the 
second one is a more realistic one, more in line with resources that can be assumed to be 
made available, and in line with implementation capacity that is feasible with some 
marginal increases. The two scenarios can be summarized as follows: 

Scenario 1, The Ambitious Scenario 

In the next ten years: 

• All existing and additional FRBs are upgraded to full bitumen-surfaced standard, 
including bridging all gaps, replacing all damaged structures, and repairing all 
'poor' structures. 

• 20 percent of RR I roads are upgraded to WBM standard. 

• All gaps on RR 1 and RR2 roads are bridged, all damaged structures replaced and 
all 'poor' structures repaired. 

• All unimproved Gro\\.1h Center markets improved. 

• All jetties serving Growth Centers improved. 

Scenario 2. The Realistic Scenario 

In the next ten years: 

• 80 percent of existing and additional FRBs are upgraded to full bitumen-surfaced 
standard, including bridging all gaps, replacing all damaged structures, and repair
ing all 'poor' structures. 
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• I 0 percent of RR I roads are upgraded to WBM standard. 

• 60 percent of gaps on RR I and RR2 roads are bridged, 60 pen;:ent of damaged 
structures replaced and 60 percent of 'poor' structures repaired. 

• 50 percent of unimproved Growth Center markets improved. 

• All jetties serving Grm.,th Centers improved. 

8.10 Under Scenario 1, the funding requirements for improvement are estimated to 
be Taka 89.6 billion (US$2.2 billion equivalent) over the next 10 year period or Taka 8.9 
billion per annum. In addition, Taka 3.7 billion for recurrent maintenance are required on 
completion, the maintenance cost increasing gradually from the present Taka 1.3 billion. 

8.1 I Under Scenario 2, the funding requirements for improvement are estimated to 
be Taka 62.7 billion (US$1.6 million equivalent) for the next 10 year period, or Taka 6.3 
billion per annum. Maintenance cost under this case will increase gradually from Taka 1.3 
billion in 1995 to about Taka 2.9 billion annually by 2005. This implies: annual increase 
of Taka 0. I 6 billion for maintenance, and a cumulative annual average maintenance over 
the first 5-years of Taka 1.78 billion, and a cumulative average maintenance over I 0 
years ofTaka 2.1 billion. 

8.12 Annual Future Needs (development and maintenance) under Realistic Scenario: 
Annual future resource requirements (using 5-year maintenance average) would be 8.1 
billion (see para. 5 and 6 of Annex 9); as against this, the current level of resource avail
ability is about 6.8 billion (54 percent foreign, 46 percent domestic; see para. I 0 of 
Annex 9); this indicates the need for about 20 percent increase in annual resources to 
meet future needs if Bangladesh is to meet the realistic 1 0-year targets proposed in this 
Strategy Paper. The implementation capacity exists, or is feasible, for this level. The in
crease in financial resources needed would seem justified in view of the proven major 
economic and poverty alleviation impacts of such investments. 





IX. RURAL INFRASTRUCTURE STRATEGY: LESSONS FOR THE 
FUTURE 

9.1 The rural infrastructure has played a vital role in serving the rural population in 
Bangladesh. The analyses presented in this study show that there is a significant positive 
relationship between rural infrastructure supply (as measured through rural roads and 
markets) and agricultural productivity. Over the past decade, the GOB has persistently 
pursued the improvement of rural infrastructure. While in general, the government's 
strategy toward the development and improvement of its rural infrastructure are sound and 
effective, there is still room for some improvement. The key findings of the study are: 

• Bangladesh has witnessed a rapid growth in transport demand since the mid-70s for 
all transport modes, but road transport demand has increased at a highest rate, and 
the high growth rates are expected to continue in the future; 

• Bangladesh possesses an extensive rural road network and has the highest density 
of roads among developing countries in Asia if one considers the vast network of 
unimproved earth roads as part of the system. However, less than five percent of its 
roads are in good condition. The majority of roads are earth roads, with missing 
structures and uneven surface, which are inadequate for movement of mechanized 
transport or for all-weather traffic. The principal reasons are: heavy rains and high 
flood levels, which create the need to have numerous bridges and culverts; inade
quate drainage structures, and large "gaps". Even the existing structures are in poor 
condition; 

• as a result of poor road structures and poor nature of soils, road maintenance pre
sents a serious challenge; 

• even though, rural earth roads carry more than 80 percent of both passenger and 
freight traffic, studies indicate that with an improvement of road surfaces, particu
larly of the high priority roads (FRBs), there is a more than two fold increase in 
volume of traffic carried and also much lower unit transpmt costs; in addition, the 
slow bullock cart is gradually replaced by motorized transport modes or by more 
cost-efficient non-motorized means such as rickshaw vans, at heavy savings to the 
economy; 

• introduction of buses with road improvement, represents a major event in the eco
nomic and social life of the village, with increased communication, economic ac
tivities, and the reduction of dependence on walking; 

• average charges per unit movement of passengers and freight are the lowest for 
fully developed bitumen roads and highest for earth roads, highlighting the impor
tance ofroad improvements to the economy; 
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• broadly speaking, the policies followed by the Government under the 1985-95 in
frastructure strategy, have led to a rational distribution of resources, as brought out 
in a close match between areas of heavy transport demand (represented by popula
tion, agricultural production, and location of grov.th centers) and transport supply 
(measured by road density), with some exceptions (See Para 2.3). 

The key policy issues emergingfrom this analyses are: 

• the poor condition of the existing rural roads, even though fairly extensive, seri
ously limits their relative usefulness. An immediate priority is to invest in improv
ing existing road quality, through better surfaces and bridging road gaps, rather than 
in constructing new roads. 

• even with a concerted effort on the part of the Government to improve infrastruc
ture facilities over the past decade, only modest gains have been realized. Of the 
2,100 gro\\1:h centers targeted for improvement, only 32200 market centers have 
been improved. A major effort has to be made over the future to improve grov.th 
centers, because of the high association between grov.th centers and development. 

• the high-priority growth center connecting feeder roads (FRBs) require well engi
neered construction and good pavements (black topped) in view of the potentially 
high traffic level and increasing bus/truck traffic after improvements; investments 
of US$80-85,000 per km for improving these from earth to paved standards has 
shown high economic return. For the rest of the road system (R 1, R2, R3) where 
traffic is generally low and high investment is not justified, the main focus should 
be to provide all-weather accessibility which can be achieved by filling existing 
gaps at low costs with low-cost drainage structures, and by rehabilitation of dam
aged structures, along with some auxiliary earthworks (see para 3.26). 

• while there exists a close match between distribution of good roads and the demand 
for those facilities, some areas (such as Tangail and Greater Dhaka) have been 
given inadequate attention in the past, which adversely affects their grov.th poten
tial. There is a need in the future to provide higher emphasis on those areas. 

• there exists an urgent need to provide greater assistance to some areas (Greater 
Dhaka and Chittagong region), which have been neglected in the past rural devel
opment efforts, but which are critical to macro-economy of the country; 

• inadequate attention has been paid to country boats in growth center improvement 
projects, even though they are an important aspect of life for rural areas. In future, 
adequate measures will have to taken to ensure that this important natural endow
ment is fully utilized, including giving LGED the responsibility to manage lower 
level water transport infrastructure and channeling more resources for maintenance 
and construction. 

Resource Mobilization 

9.2 With the help of donors, GOB has successfully mobilized substantial amounts of 
resources for rural infrastructure development during the past. However, the financial 
contribution of GOB toward to this sector is rather limited (about 43 percent of the de
velopment expenditures though this is higher than the 37 percent for the total national 
development budget). Unless substantial resources can generated internally, the success 
of Bangladesh's rural infrastructure development will be highly dependent on the inflow 
of foreign aid. The realistic scenario presented here calls for about 20 percent increase in 
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annual resource allocation. The aim of the GOB should be to secure and increase the ex
isting level of foreign aid, while at the same time, increasing progressively the share of 
domestic funding for the rural infrastructure development. To cope with the progres
sively increasing work-load in improvement and maintenance, capacity of LGED, of the 
local governments, and of contractors, has to be gradually increased. 

Investment Prioritization 

9.3 Maintenance Priority. For sustainability, it is important to have adequate 
maintenance systems and a viable funding mechanism based on local resources, empha
sizing local participation and ownership. Maintenance needs are estimated to increase 
from annual Taka 1.3 billion in 1996 to about Taka 2.9 billion in 2005, for the "realistic" 
scenario of improvements. Government and local bodies should make special efforts to 
fully fund these needs. Government has committed to provide such resources as needed, 
in the context of the RRMIMP-2 project. LGED is making major efforts to improve 
maintenance efficiency and local participation. The use of labor-based methods in road 
works, further enhances sustainability and affordability. 

9.4 There are competing needs for various aspects of rural infrastructure. FRBs, 
Rural Roads, Markets, Ghat facilities, all these need GOB to pay close attention to. 
Even for roads alone, there is need for maintenance, improvement, bridging gaps. 
At the spatial level, there are competing need from different geographic regions. It is 
therefore necessary to develop a guideline for investment prioritization and selectivity. 
Economic return calculations, at least on a sample basis, should guide major investment 
decisions. 

9.5 The first priority should be to maintain those roads which are functionally im
portant and currently in reasonable condition--that is to first define a core network for 
maintenance. Routine and periodic maintenance should be identified as a specific com
ponent of rural road priorities with defined tasks and budgets and measurable outputs 
with monitoring/accountability .. Since rural roads Class 3 (R3) are no more than foot
paths within villages, they should definitely be excluded from the core network. As for 
Rural Road Class I and 2 (R I and R2), socio-economic analysis has to be made in order 
to determine if a road section could be included in the core network. 

9.6 The second priority seems to be to improve from earth to paved roads the impor
tant growth-center connecting feeder roads (FRBs), and at the same time to provide all
weather accessibility to the other rural roads (R I, R2 and R3) by building culverts/small 
bridges to fill the innumerable existing gaps, and with some ancillary earthworks for spot 
improvements. This has to be done under a phased program. 

9.7 The third priority should be to improve gmwth center markets and the construc
tion of ghat facilities at gro\\tth centers located on inland waterways; this will help better 
integration of the rural transport and trading system. 

9.8 The fourth priority for rural roads spending should be to selectively add roads to 
the maintainable core network through rehabilitation and upgrading, including spot im
provements to drainage and badly damaged roads sections. Separate provision should be 
made for rehabilitation works required to keep lower quality roads open and serviceable. 
Responsibility for "non-core" roads would then revert to communities and local residents 
possibly supported by small grants and technical assistance. 

9.9 Establishing budgets and priorities for rural road works requires not only a 
methodology, but also a process through which key constituencies can be involved. This 



76 Bangladesh: Rural Infrastructure Strategy Study 

suggests the need for simple prioritization criteria which allow participation of various 
government agencies, commercial interests and local communities. 

9.10 The realistic scenario for improving existing network conditions under a I 0-year 
phased program seems to provide a reasonable set of physical targets for the revised 
rural infrastructure strategy for the next 10 years. Government's indicative development 
plan broadly conforms to these. The revised strategy should ideally build on various les
sons learned during the implementation of the 1985-95 strategy, discussed in this report 
(see para. 2.14). 
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Map 3 

Monetary Agricultural output in 1990-91 by District 

Note: Only the following major and 
cash crops are included in measuring 
the agricultural output. 

1) rice 5) potato 
2) wheat 6) oil seeds 
3) jute 7) pulse 
4) tobacco 8) sugarcane 

Other products such as fisheries, tea and 
vegetables are not included. 
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Map6 

Coverage of on-going and Proposed Rural Development Projects 
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Annex II 

Road Standards 

Crest Width Pavement Width Shoulder Width Length 
(m} (m} (m) (km) 

IUID Roads 

I. National Highways 12.19 5.49-6.10 2.74-3.35 2,539 

2. Regional Highways 10.97 3.66-5.49 2.74-3.65 2,670 

3. Feeder Road Type A (FRA) 7.32 3.66 1.83 10.008 

Subtotal 15,217 

LGED Roads 

I. Feeder Road Type B (FRB) 7.32 3.66 1.83 8,403 

2. Rural Road Class I (R I) 4.87 3.05 0.91 32,674 

3. Rural Road Class 2 (R2) 3.72 44,861 

4. Rural Road Class 3 (R3} 2.44 29,450 

Subtotal 115,388 

Grand Total 130,605 

Source: RHD and LGED, 1993. 





Annex Ill 

Comparison of Density of Population, Agricultural Production and Good 
Roads, District-wise 

Seq No. Districts Name Density of Corrected Density of Development 
Population 1 Agricultural Production2 of Good Roads 

l. Thakurgaon Ll L2 Ll 

2. Panchagarh Ll L2 H2 

3. Dinajpur Ll HI HI 

4. Nilphamari HI H2 HI 

5. Lalmonirhat L2 HI H2 

6. Rangpur HI H2 HI 

7. Kurigram L2 H2 H2 

8. Gaibandha HI H2 H2 

9. Naogaon Ll L2 L2 

10. Bogra HI H2 H2 

11. Nawabganj L1 Ll Ll 

12. Rajshahi L2 HI L2 

13. Natore L2 Ll H2 

14. Sirajganj H2 HI L2 

15. Jamal pur H2 H2 HI 

16. Sherpur HI HI H2 

17. Mymensingh H2 HI L2 

18. Tangail HI H2 L2 

19. Manikganj H2 HI HI 

20. Pabna L2 L2 HI 

21. Kushtia HI HI Ll 

22. Meherpur L2 H2 Ll 

23. Chuadanga L2 H2 L2 

24. Jhenaidah Ll H2 HI 

25. Rajbari HI H2 L2 

26. Magura L2 H1 L2 

27. Dhaka H2 L2 HI 

28. Gazipur H2 L2 H2 

29, Kishoreganj HI HI L2 

(Contd.) 
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Seq No. Districts Name Densitv of Corrected Density of Development 
Population 1 Agricultural Production2 of Good Roads 

•30. Netrakona Ll L2 Ll 

31. Sunamganj Ll Ll Ll 

32. Syhlet L2 Ll Ll 

33. Moulvibazar Ll Ll Ll 

34. Hobiganj Ll Ll Ll 

35. 13rahmanvara !12 HI L2 

36. 1'-:arsingd H2 HI H2 

37. Narayanganj H2 HI H2 

38. Munshiganj 112 112 Ll 

39. Comilla H2 H2 Ll 

40. Chandpur H2 Hl 112 

41. Shariatpur !II L2 HI 

42. Madaripur HI HI Ill 

43. Gopalganj L2 L2 L2 

44. Jessore HI H2 L2 

45. Satdhira Ll 112 HI 

46. Khulna 112 HI HI 

47. Bagerhat Ll HI H2 

48. Perojpur L2 HI H2 

49. Jhalokathi HI HI L1 

50. Barguna Ll HI H2 

51. Barisal HI L2 L2 

52. Patuakhali Ll Ll Ll 

53. Ilhola L2 Ll Ll 

54. Lakshmipur HI HI HI 

55. Noakhali H2 HI HI 

56. Feni !12 HI L2 

57. Chittagong H2 L2 L2 

58. Khagiaghari Hill Tracts Ll Ll Ll 

59. Rangamati Hill Tracts Ll Ll Ll 

60. 13andarban Hill Tracts Ll Ll L2 

61. Coxs Bazar H2 HI 112 

62. Narail Ll HI HI 

63. Faridpur L2 112 H2 

64. Jaipurhat L2 H2 H2 

Notes: 1Hased on Maps 2, 3 and 4. An index is developed for each of the districts varying from low to high (LI, L2, 
HI and 112), with Ll representing the lowest density for each of the variables and 112 the highest. 
2An adjustment factor is used to include income from fisheries. horticulture, etc., which were earlier excluded 
from this variable; therefore. for some districts, agricultural density will be higher than shown in the maps. 



Annex IV 

length of RHO Roads by District 

Length of Road (kilometer) 

Seq No. Region District 1\:ational Highway Regional Highway FRA Total 

Rajshahi Dinajpur 71.50 93.50 195 00 360.00 

2. Thakurgaon 33.00 6.00 83.00 122.00 

3. Panchagarh 15.00 40.00 74.20 168.08 

4. Rangpur 102.31 30.00 86.99 283.51 

5. Lalmonirhat 0.00 12.00 116.50 123.25 

6. Nilphamari 8.00 20.00 210.85 238.85 

7. Kurigram 000 28.00 120.50 148.50 

8. Gaibandha 42.00 35.00 128.00 205.00 

9. Bogra 90.00 84.34 269.20 443.54 

10. Joypurhat 0.00 25.00 64.00 89.00 

II. Rajshahi 75.00 40.00 127.50 242.50 

12. Naogaon 0.00 118.00 142.33 260.33 

l3. Natore 47.00 39.00 105.50 191.50 

14. Nawabganj 28.00 0.00 129.50 157.50 

15. Pabna 107.34 14.00 158.28 279.62 

16. Serajganj 55.31 19.50 212.57 287.38 

17. Khulna Kushtia 44.00 32.74 102.00 178.74 

18. Chuadanga 0.00 70.94 94.60 165.54 

19. Meherpur 0.00 46.00 34.00 80.00 

20. Jcssore 165.00 47.00 45.18 366.34 

21. Jhenaidah 32.25 90.26 273.10 235.93 

22. Magura 46.45 0.00 90.80 137.25 

23. Narail 12.00 25.30 5320 90.50 

24. Khu!na 31.15 35.81 238.95 305.91 

25. Satkhira 0.00 111.47 109.17 220.64 

26. Bagerhat 31.50 21.00 206.78 259.28 

27. Barisal 47.00 17.00 26125 325.25 

28. Jhalokathi 0.00 46.00 92.35 138.35 

29. Perojpur 0.00 22.00 125.32 147.32 

30. 13hola 0.00 0.00 218.25 218.25 

(Contd.) 
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Length of Road (kilometer) 

Seq No. Region District National Highway Regional Highway FRA Total 

31. Patuakhali 0.00 26.00 168.30 194.30 

32. Barguna 0.00 14.60 179.38 193.98 

33. Dhaka Jamal pur 0.00 22.00 157.55 179.55 

34. Sherpur 0.00 84.30 184.50 268.80 

35. Mymensingh 64.00 !56.75 236.66 260.30 

36. Netrokona 0.00 66.00 182.27 248.27 

37. Kishoreganj 3.50 83.00 122.50 209.00 

38. Tangail 124.00 53.20 161.54 338.74 

39. Dhaka 74.00 33.41 138.95 246.36 

40. Gazipur 38.02 34.00 116.58 188.60 

41. Narshingdi 47.00 9.70 172.00 228.70 

42. Narayanganj 54.68 16.00 97.40 168.08 

43. Munshiganj 39.04 0.00 244.47 283.51 

44. Manikganj 34.00 0.00 89.25 123.25 

45. Faridpur 42.72 39.00 142.60 224.32 

46. Rajbari 18.00 11.00 54.40 83.40 

47. Madaripur 18.00 47.00 27.00 92.00 

48. Gopalganj 0.00 11.00 179.90 190.90 

49. Shariatpur 0.00 0.00 85.20 305.86 

50. Chittagong Sylhet 116.00 119.00 208.50 443.50 

51. Moulvibazar 56.00 0.00 225.86 220.64 

52. Habiganj 60.25 14.00 139.80 21405 

53. Sunamganj 23.00 23.00 206.50 252 50 

54. Comilla 142.75 32.00 363.59 538.34 

55. B.Baria 63.00 17.00 186.50 266.50 

56. Chandpur 0.00 99.50 107.00 206.50 

57. Noakhali 0.00 74.32 291.92 366.24 

58. Laxmipur 0.00 43.10 159.62 202.72 

59. Feni 28.80 54.67 151.86 235.33 

60. Chittagong 271.96 76.00 451.35 799.31 

61. Cox's· Bazar 93.34 0.00 203.90 297.24 

62. Rangamati 29.00 87.40 34.00 150.40 

63. Khagrachari 0.00 109.75 215.00 324.75 

64. Bandarban 14.42 43.44 153.35 211.21 

Total 2539.29 2670.00 10008.07 15217.98 

Source; RHO, 1993. 



AnnexV 

FRB Inventory 

Region 

Bangladesh 

Rajshahi 

District 

Dinajpur 

Thakurga 

Pancbagar 

RangpUl" 

Lalmonirhat 

Ni!pbamari 

Kudgram 

Gaibandba 

Bogra 

Joyp!Jl"bat 

Rajsbabi 

Naogoan 

Natore 

Nawabganj 

Pabna 

Sirajganj 

Total Length (km) 

8403.41 

242.38 

72.59 

117.38 

166.59 

65.31 

108.70 

185.97 

199.77 

295.89 

92.!8 

122.82 

169.10 

72.22 

45.14 

343.14 

144.11 

Earth 

Length by Surface 
Type (k:m) 

HBB WBM BC 

Length by 
Condition (k:m) 

Good Average Poor 

6484.76 1135.94 152.60 630.10 1422.29 5803.91 1177.21 

174.56 4.80 21.25 41.01 45.27 147.22 38.63 

37.09 0.00 4.70 31.40 35.10 24.74 12.50 

88.80 0.25 0.00 16.51 63.63 52.18 1.75 

127.08 26.14 5.18 8.20 27.02 125.52 5.70 

46.21 19.10 0.00 0.00 3UI 34.20 0.00 

88.25 20.45 0.00 0.00 16.86 82.24 9.60 

137.64 36.21 0.00 11.87 47.60 106.15 34.47 

97.88 51.65 0.00 49.56 83.82 87.76 18.73 

163.73 95.69 4.12 32.35 27.00 221;39 47.50 

71.28 5.70 8.00 7.20 23.84 67.15 1.20 

115.44 3.37 0.00 4.00 19.87 !15.45 0.00 

154.15 14.30 0.75 0.00 40.95 127.15 1.10 

43.75 6.70 0.00 21.77 28.12 24.13 19.77 

44.14 1.00 0.00 0.00 13.87 30.27 1.00 

282.42 34.57 I 1.65 14.50 51.84 152.64 12,8.66 

!37.!3 0.00 3.48 3.50 7.78 !15.56 20.77 

Number of Structure 

Good Poor Damaged 

4561 1570 1146 

207 61 44 

61 

97 80 9 

!17 14 4 

31 4 

58 10 2 

80 58 2 

125 23 25 

143 106 109 

79 32 27 

113 9 9 

84 33 26 

29 19 

21 4 

109 29 14 

38 23 

Good 

Length of 
Structure(m) 

Poor 

25803.44 9433.72 

986.91 373.26 

409.95 43.02 

434.26 228.05 

507.98 50.67 

235.70 15.11 

389,74 62.58 

367.21 47.19 

806.53 93.36 

618.95 336.19 

312.90 128.37 

366.13 36,60 

545.84 79.26 

125.29 107.96 

78.50 15.50 

725.33 123.29 

177.24 106.58 

Existing Gaps 

Damaged NO. Length(m) 

6840.62 2886 22498.91 

207.61 85 419.80 

37.52 127.50 

229.80 35 45.50 

16.55 37 !47.42 

18.59 11 77.32 

30.15 14 118.72 

24.00 10 78.70 

138.41 30 238.45 

249.92 137 910.95 

51.52 28 116,89 

34.40 36 158.72 

47.88 47 252.60 

17.55 48.00 

4.00 12 33.39 

75.98 144 1398.77 

12.67 57 331.40 

(Contd.) 



(Continued) 

Region 

Kbulna 

Dhaka 

District 

Kushtia 

Chuadanga 

Meherpur 

Jessore 

lhenaidah 

Magura 

Narail 

Khulna 

Satkhira 

Bagcrhat 

Barisal 

lhalokati 

Perojpur 

Bhola 

Patuakhali 

Barguna 

Jamal pur 

Sherpur 

Mymensing 

Netrokona 

Kishoreganj 

Tangail 

Dhaka 

Gazipur 

Narshingdi 

Narayanganj 

Munshiganj 

Manikganj 

Faridpur 

Total Length (km) 

14.41 

79.65 

67.67 

124.50 

132.31 

99.39 

79.62 

306.70 

184.92 

149.25 

178.21 

108.12 

80.48 

74.02 

151.]3 

153.54 

181.61 

107.06 

229.47 

16116 

\36.86 

160.98 

82.61 

167.26 

96.14 

56.23 

85.56 

80.70 

347.86 

Length by Surface 
Type (km) 

Earth HBB WBM BC 

67.54 

72.30 

13.62 0.25 23.25 

1.60 

3.50 

11.85 

12.05 

0.00 

7.20 

5.50 0.25 

51.47 9.00 

45.50 127.39 

'87.55 28.86 

92.65 6.78 

42.06 30.36 

206.90 61.10 

95.41 33.28 

132.49 16.21 

178.21 0.00 

108.13 

77.08 

73.27 

0.00 

3.40 

0.75 

129.90 4.43 

148.89 3.45 

112.32 26.58 

90.16 5.90 

221.32 5.40 

153.67 0.75 

108.18 0.25 

158.28 2.70 

57.70 23.81 

110.85 49JO 

64.44 

43.63 

74.10 

74.40 

2.70 

7.30 

7.41 

6.30 

174.83 58.57 

3.70 

11.10 

5.90 

0.00 

0.00 

5.00 

14.66 

0.60 

0.00 

0.00 

0.00 

0.00 

36.95 

10.90 

0.50 

0.00 

0.00 

0.00 

0.00 

0.00 16.80 

0.00 !.20 

0.00 42.71 

7.00 4.00 

1.50 0.00 

3.50 0.00 

1.29 23.61 

0.00 

0.00 

0.00 

l.lO 

0.00 14.63 

0.00 28.00 

0.00 8.30 

0.00 0.00 

0.00 0.00 

9.00 17.76 

Good 

1.35 

22.25 

0.00 

23. 7S 

26.65 

0.00· 

31.74 

52.61 

24.02 

35.09 

0.00 

0.00 

16.61 

0.75 

5.15 

6.73 

67.63 

10.00 

61.74 

8.63 

1.29 

0.00 

12.59 

53.ll 

26.50 

4.46 

0.00 

39.49 

84.46 

Average 

83.70 

56.20 

21.97 

26.46 

80.18 

91.99 

40.38 

171.08 

119.79 

97.43 

153.88 

98.22 

53.62 

44.08 

135.03 

120.46 

111.23 

97.06 

168.63 

136.76 

117.03 

160.98 

62.07 

84.44 

64.14 

45.28 

75.51 

30.90 

165.96 

Poor 

19.36 

1.20 

45.70 

65.60 

27.53 

7.40 

7.50 

88.36 

20.91 

16.73 

24.33 

9.90 

!0.25 

29.19 

10.95 

20.35 

2.15 

0.00 

0.00 

14.92 

18.52 

0.00 

9.95 

45.55 

5.50 

6.45 

0.00 

10.31 

9.84 

Number of Structure 

Good Poor Damaged 

14 49 

76 

39 

93 

85 

51 

33 

107 

87 

45 

39 

23 

43 

34 

54 

!58 

100 

224 

93 

92 

71 

55 

25 

19 

22 

42 

118 

II 

0 

23 

16 

25 

67 

20 

51 

60 

30 

31 

14 

36 

7 

32 

54 

30 

21 

31 

37 

19 

16 

21 

18 

26 

14 

13 

II 

39 

25 

32 

68 

10 

20 

t3 

19 

18 

2 

51 

43 

20 

!3 

lO 

Good 

348.79 

192.30 

89.45 

192.89 

362.21 

126.30 

152.52 

396.81 

191.07 

349.81 

343.65 

125.20 

376.49 

16.74 

195.12 

357.36 

608.30 

56!.41 

386.14 

48060 

420.19 

535.90 

107.13 

507.67 

167.76 

217.90 

312,71 

314,53 

1858.43 

Length of 
Structure(m) 

Poor 

242.19 

14.77 

0.00 

12.20 

48.66 

52.45 

47.00 

292.49 

45.16 

687.80 

607.05 

480.74 

342.14 

93.16 

182.12 

373.33 

24.70 

74.50 

125.60 

249.30 

210.77 

185.87 

57.50 

420.24 

60.82 

244.00 

216.50 

74.62 

286.02 

Damaged 

11.79 

32.58 

79.55 

24.64 

33.39 

7.90 

39.91 

201.55 

38.13 

222.00 

418.17 

221.15 

268.95 

93.15 

332.42 

390.10 

104.10 

6700 

150.42 

145.68 

38.35 

31.21 

4.52 

74.09 

23.00 

10.36 

119.04 

79.30 

128 38 

NO. 

4 

10 

63 

18 

28 

21 

138 

82 

61 

64 

93 

84 

12 

61 

44 

45 

39 

172 

140 

110 

54 

21 

23 

20 

27 

29 

27 

26 

Existing Gaps 

Length(m) 

19.00 

14.00 

55.50 

78.03 

73.45 

147.50 

179.00 

734.00 

lll.35 

194.64 

136.42 

875.46 

760.22 

41.75 

653.08 

477.46 

299.25 

782.30 

659.90 

!361.09 

436.49 

1132.51 

361.45 

184.64 

182.90 

224.17 

505.42 

ll4.44 

462.04 

(Contd.) 
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(Continued) 

Region 

Chitlagong 

District 

Rajbari 

Madaripur 

Gopa1ganj 

Shariatpur 

Sylbet 

Moulvibazar 

Habiganj 

Sunamganj 

Com milia 

B.Baria 

Chand pur 

Noakhali 

Lazmipur 

Feni 

Chittagong 

Cox's Bazar 

Rangamati 

Khagrachari 

Bandarhan 

Total Length (km) 

120.49 

115.22 

115.08 

74.84 

106.29 

115.29 

258.06 

157.59 

294.75 

124.59 

152.22 

97.48 

44.16 

51.68 

94.99 

29.69 

23.27 

2.85 

14.16 

Length by Surfru:e 
Type (km) 

Earth HBB 

66.50 44.34 

74.60 40.62 

61.89 43.76 

66.64 

63.65 

8.20 

1.30 

94.88 12.01 

228.95 0.00 

137.79 0.00 

212.37 57.83 

124.59 0.00 

155.57 5.75 

89.34 3.94 

25.82 6.64 

15.20 0.00 

57.02 34.09 

24.07 

23.27 

2.85 

12.25 

0.60 

0.00 

0.00 

119 

WBM BC 

0.00 9.65 

0.00 0.00 

0.00 9.43 

0.00 0.00 

8.79 30.45 

0.00 8.40 

0.00 20.61 

0.89 0.00 

12.00 7.95 

0.00 0.00 

0.00 2.90 

0.00 4.20 

0.30 10.70 

0.00 0.00 

0.00 3.88 

0.00 

0.00 

0.00 

0.00 

5.02 

0.00 

0.00 

0.90 

Length by 
Condition (km) 

Good Average 

21.39 

22.50 

30.53 

0.00 

6.60 

3.51 

20.33 

0.00 

3.90 

11.25 

32.42 

25.04 

10.30 

0.00 

10.42 

0.00 

0.00 

0.00 

14.04 

80.80 

56.62 

76.59 

74.84 

86.09 

69.66 

197.51 

126.86 

278.63 

113.34 

110.15 

46.93 

23.59 

15.20 

36.69 

24.67 

23.27 

2.85 

0.00 

Poor 

18.30 

36.10 

7.96 

0.00 

11.50 

42.12 

41.63 

11.89 

12.22 

0.00 

11.65 

25.51 

10.27 

0.00 

47.88 

5.02 

0.00 

0.00 

0.10 

Number of Structure 

Good Poor Damaged 

54 

93 

57 

17 

73 

!34 

112 

93 

170 

168 

101 

41 

17 

12 

83 

12 

7 

0 

9 

18 

2 

56 

43 

33 

II 

52 

13 

25 

2 

19 

9 

0 

23 

21 

12 

25 

92 

14 

34 

10 

48 

43 

2 

0 

l3 

2 

0 

0 

Good 

454.54 

1022.08 

683.98 

130.77 

601.06 

880.46 

979.95 

500.52 

1060.39 

557.08 

683.37 

198.37 

66.77 

4Q.92 

283.58 

34.86 

200.35 

0.00 

40.55 

Length of 
Structure(m) 

Poor 

80.54 

189.10 

28.00 

8.00 

153.47 

370.63 

152.58 

78.09 

304.31 

52.38 

47.59 

16.20 

!23.35 

36.97 

78.73 

44.59 

6.00 

0.00 

4.50 

D~maged 

0.90 

253.50 

219.30 

325.22 

78.99 

89.85 

298.66 

194.20 

175.61 

29.30 

34l.o7 

158.29 

18.87 

0.00 

38.86 

4.82 

25.80 

0.00 

0.00 

NO. 

15 

32 

16 

57 

62 

112 

38 

120 

56 

64 

18 

26 

IS 

6 

15 

Existing Gaps 

Length(m) 

353.31 

73.50 

477.75 

410.08 

590.97 

655.74 

1390.11 

571.10 

684.37 

164.15 

349.62 

42.78 

18.40 

27.94 

99.76 

108.28 

150.52 

3.60 

156.34 

~ 
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Annex VI 

Rural Road Class 1 (R1) Road lnventorya 

Region District Total U.ngth (km) 

Earth 

Length by Surface 
Type(km) 

HBB WBM BC 

Length by 
Condition (km) 

Good Average Poor 

Bangladesh 

Rajshahi 

32673,91 

88737 

43L30 

t60m 

911.63 

l65J4 

396,16 

482.96 

824.16 

780.35 

364.72 

922.07 

825,05 

909.42 

28l.IS 

461.74 

575.45 

1000.51 

3!8,04 

to6m 
lll9,28 

30672.66 1221.22 215,28 565.25 !905.93 25934.48 4833.49 

Khulna 

Dinajpur 

Thakur goon 

Panchagarh 

Rangpur 

Lalmonirhat 

Nilpharnari 

Kurigram 

Gaibandha 

Bogra 

Joypurhat 

Rajshahi 

Naogaon 

Natore 

Nawabganj 

Pabna 

Serajganj 

Kushtia 

Chuadanga 

Meherpur 

Jessore 

Jhenaidah 568.81 

825,69 39,25 

418.91 0.00 

!57.55 HI 

840,12 !5,32 

16479 0.00 

388,06 8,10 

472.63 0.70 

796,97 17A3 

748.42 29.23 

336,07 27.00 

833,72 83.15 

76L33 20.45 

826,05 38.82 

278,45 2,70 

436,00 3.66 

562.95 9.61 

853,83 88.47 

260.78 26.79 

67.32 20,39 

1002.56 65.33 

452,18 64.78 

7.09 1.60 

0,01) I !35 

0.00 0,00 

7.72 43.27 

0.00 0.35 

0,00 0,00 

0.00 0.00 

1.05 8,60 

0.00 us 
0,00 1.65 

1.75 3.45 

1.60 1.10 

9,16 46AO 

MO 0.00 

4.00 7.23 

0,00 H9 

23.29 30.02 

9.94 20,52 

4.10 16.60 

!0.61 3191 

20.00 16.85 

30.91 

15.80 

20.45 

3L60 

27.35 

21.45 

36,59 

39.52 

58.39 

15.29 

36,86 

23.87 

7701 

0.00 

13.15 

36.10 

15.86 

2.60 

9.51 

18.47 

45.31 

696.96 165.05 

38UI 33J5 

139,81 0.45 

745.70 9638 

108.64 29.15 

343.56 31.15 

284,69 149,97 

766.69 23.85 

674.60 44.75 

313.40 36.23 

750.37 131.84 

515,98 238.63 

830.45 n96 

252.25 28.90 

240.90 202,84 

462.30 80,55 

944.62 49.42 

244.60 64.34 

34.96 6U4 

1noo 293.66 

461.40 52.10 

Number of Structure 

Good Poor Damaged 

10407 6621 3938 

208 

91 

64 

79 

26 

39 

295 

132 

41 

225 

73 

132 

139 

339 

351 

257 

338 

323 

268 

67 

67 

164 

242 

145 

70 

402 

233 

246 

115 

26 

144 

IS 

59 

78 

189 

214 

167 

175 

133 

101 

57 

22 

46 

289 

97 

5 

229 

76 

88 

131 

121 

64 

87 

45 

l3 

63 

53 

24 

34 

114 

55 

Good 

Length of 
Structurc(m) 

Poor Damaged 

50357.02 34974.96 22654.66 

951.68 

699.43 

182.30 

884.60 

479,23 

807.89 

745.06 

1364.92 

1050.46 

707.94 

1089.44 

885.60 

1284.19 

313.38 

395.54 

1007.04 

990,24 

531.06 

215,94 

118a4 

925.83 

927.95 

622M 

16437 

534.42 

252.06 

26a2 

331.33 

807.95 

629.63 

36l73 

585.92 

399,67 

314.61 

1n29 

108.79 

282.58 

1424.15 

246.79 

4,00 

395m 

21891 

519.58 

391.35 

24.48 

268.31 

54.50 

198,22 

33.40 

341.43 

216,66 

197.51 

165.00 

197.47 

211.48 

2MO 

179,91 

30.71 

157.94 

47.37 

39.10 

232.14 

155.42 

NO, 

12736 

231 

!33 

46 

268 

67 

92 

!00 

221 

438 

148 

297 

272 

212 

49 

!76 

3!9 

28 

19 

II 

697 

139 

Existing Gaps 

Length(m) 

75724.3 

854J4 

683.35 

153.85 

656.40 

395.57 

654,62 

659.07 

1224.55 

1904.72 

419,00 

' 845.36 

1070.23 

1308.]8 

260,27 

826,74 

2256.25 

188.49 

80.73 

47,24 

775.29 

314.73 

(Contd,) 



(Continued) 

Region 

Dhaka 

Chittagong 

District 

Magura 

Narail 

Khulna 

Salkhira 

Bagerhat 

Baris a I 

Jha1okathi 

Perojpur 

Bhola 

Patuakhali 

Barguna 

Jamal pur 

Sherpur 

Mymensingh 

Netrokona 

Kishoreganj 

Tangail 

Dhaka 

Ga.zipur 

Narshingdi 

Narayanganj 

Munshiganj 

Manikganj 

Faridpur 

Rajbari 

Madaripur 

Gopalganj 

Shariatpur 

Sy1het 

Moulvibazar 

Habiganj 

Total Length (km) 

Eanh 

228.76 186.35 19.81 

127.58 117.89 9.69 

620.77 

1029.26 

764.39 

1049.20 

69.59 

415.80 

549.35 

606.72 

411.56 

474.26 

495.72 

847.36 

534.63 

645.56 

927.27 

692.77 

234.06 

227.11 

264.16 

210.17 

391.83 

395.93 

388.89 

295.14 

504.75 

377.82 

240.26 

190.82 

250.84 

565.05 28.71 

924.29 36.57 

738.24 17.75 

1033.03 16.15 

64.34 2.35 

410.60 10.80 

521.32 27.23 

593.56 15.17 

463.85 8.86 

457.24 2.02 

489.67 6.05 

832,67 10.10 

526.77 6.35 

625.98 13.68 

857.95 20.17 

658. l2 25.12 

201.60 29.44 

165. IS 19.38 

247.49 18.50 

204.52 3.88 

473.42 !AS 

383.08 10.86 

380,73 7.87 

277.03 16.59 

492.79 !5.21 

367.76 9.97 

161.63 

189.82 

237.08 

3.00 

000 

1.25 

BC 

0.00 23.20 

0.00 0.00 

3.80 18.95 

39.57 6.03 

0.20 18.40 

0.00 0.00 

0.80 2.90 

0.00 0.00 

0.00 1.20 

0.00 0,85 

0.00 0.00 

15.00 0.00 

0.00 0.00 

0.00 5.05 

0,00 13.85 

2.07 4.16 

0.00 9.05 

3.24 0.00 

0.00 2.67 

0,00 43.55 

0.00 2.70 

0.00 1.66 

0.00 0.00 

0.00 0.00 

0.00 0.72 

0.00 0.00 

0.00 0.39 

0.00 0.00 

28.73 45.90 

0.00 LOO 

0.00 8.5! 

Length by 
Condition (km) 

Good Average Poor 

30.47 190.19 8.70 

4.50 112.68 11.60 

9.50 

31.75 

64.52 

20.14 

7.50 

69.95 

21.46 

0.85 

21.56 

11.50 

65.10 

38.10 

30.00 

53.25 

32.63 

41.40 

28.34 

51.85 

13.79 

11.40 

12.06 

16.30 

9.56 

25.33 

10.45 

47.10 

34.30 

11.75 

8.51 

444.30 163.76 

723.74 264.87 

579.26 130.57 

956.74 74.58 

40.38 20.86 

300.83 45.18 

453.47 75.37 

598.97 6,90 

378.43 12,53 

396.67 61.30 

420.02 11.50 

772.78 75.45 

499.52 17.45 

469.95 121.90 

830.39 24.15 

327.46 359.34 

180.81 

153.21 

24.57 

23.05 

163.00 84.14 

191.35 7.32 

223.26 164.18 

329.23 53.44 

311.21 

268.83 

489.88 

270.76 

142.97 

!33.87 

0.00 

15.49 

59.96 

62.99 

ll4. J3 64.94 

129.46 110.95 

Number of Structure 

Good Poor Damaged 

68 18 

73 38 

142 

149 

130 

185 

49 

IS! 

125 

77 

68 

64 

197 

473 

255 

256 

301 

52 

88 

66 

36 

25 

117 

93 

161 

78 

138 

119 

133 

108 

102 

85 

173 

125 

282 

35 

170 

7l 

114 

68 

51 

53 

191 

238 

165 

101 

39 

26 

53 

58 

54 

28 

43 

17 

38 

44 

94 

150 

106 

67 

30 

230 

89 

452 

14 

73 

78 

81 

49 

21 

32 

83 

64 

51 

27 

7 

JO 

40 

15 

10 

41 

14 

148 

24 

51 

25 

Length of 
Structure(m) 

Good Poor Damaged 

43931 54.67 22. II 

166.64 136.22 23.30 

635.52 358,64 

546.86 467. 12 

831.67 1093.66 

1671.24 2122,38 

263.78 308.94 

1342.85 2320.27 

1109.77 468.41 

60131 1374.75 

436.)4 974.57 

336.79 181.02 

1074.81 221.95 

1502.57 499.35 

1155.90 

877.28 

1550.80 

674.15 

336.32 

255.52 

334.88 

434.08 

1171.54 

930.77 

1125.40 

718.67 

1302.39 

50130 

580.88 

473.44 

548.81 

777.85 

513.46 

65626 

540.28 

188.46 

512.55 

573.14 

95!.19 

268.46 

25170 

!19 28 

421.31 

641.40 

I 126.49 

900.48 

403,85 

283.22 

113.37 

398.71 

1000.67 

5749.70 

146.93 

901.03 

574.86 

1146.82 

551.23 

122.93 

109.56 

374.65 

219.88 

95.15 

177.03 

54.67 

28.15 

36.78 

82.09 

673.45 

130.86 

198.00 

21.32 

573.05 

205.66 

1912.35 

70.31 

272.85 

145.22 

Existing Gaps 

NO. Length(m) 

~ ~•.m 

4 mw 
308 

645 

394 

228 

36 

466 

92 

287 

147 

127 

346 

580 

471 

499 

529 

203 

40 

!57 

66 

!63 

76 

131 

104 

310 

133 

109 

38 

!55 

942.97 

104661 

3389,55 

2246.33 

332.32 

3919.35 

462.16 

2374.55 

668.18 

683.22 

2301.72 

1954.91 

276UO 

1910.11 

4103.93 

2434.52 

272.74 

127.69 

1300.10 

947.33 

1446.53 

1018.12 

1287.50 

1199.62 

4262.96 

1662.65 

106906 

183.64 

1600.62 

(Contd.) 
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Length by Surface Length by Length of 
Region District Total Length (km) Type (km) Condition (km) Number of Structure Structure(m) Existing Gaps 

Earth HBB WBM BC Good Average Poor Good Poor Damaged Good Poor Damaged NO. Length(m) 

Sunamganj 386.09 382.74 0.00 1.76 1.59 7.93 376.10 0.00 !58 24 7 929.20 93.16 62.51 178 2812.26 

Comilla 1076.21 1031.14 14.57 0.00 29.50 13.65 1051.17 8.40 594 335 196 2313.14 971.17 646.19 325 1657.51 

B.Baria 278.14 227.29 4.95 0.00 5.05 6.87 222.32 8.10 92 71 15 696.84 422.97 83.18 85 724.18 

Chand pur 358.44 277.44 0.00 0.00 0.00 48.60 222.24 7.60 65 159 123 445.60 869.41 192.85 72 404.90 

Noakhali 619.13 600.17 12.50 0.00 4.50 49.87 446.07 123.19 179 66 56 795.49 224.24 271.30 181 597.20 

Laxmipur 434.40 401.32 20.60 0.00 0.00 45.09 377.48 8.35 !50 38 76 832.73 289.59 420.19 60 612.21 

Feni 257.75 247.Q3 0.00 0.00 10.72 13.27 214.05 30.43 103 85 53 546.12 678.13 289.00 114 256.58 

Chittagong 1107.00 938.30 100.19 16.53 46.86 59.38 750 81 298.69 381 391 140 1823.51 1959.25 664.03 255 839.13 

Cox's Bazar 421.31 332.19 39.50 2.10 0.90 205.22 132.62 36.27 157 112 51 579.51 409.57 141.85 141 729.38 

Rangamati 229.10 213.14 15.95 000 0.00 4.46 200.92 23.67 25 20 3 127.23 120.04 6.12 161 1251.55 ::... 
::s 

Khagrachari 340.41 326.75 13 66 0.00 0.00 10.25 228.42 101.74 62 8 7 323.13 42.68 36.16 129 1084.92 
::s 
I'; 

Bandarban 211.36 194.90 13.71 0.00 2.75 21.84 142.63 46.89 59 34 8 313.52 179.33 19.61 120 1003.81 ;:s 
Source: aLGED, 1993. '-0 
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Annex VII 

Rural Road Class 2 {R2) Road lnventorya 

Region District Total Length (km) 

Earth 

Length by Surface 
Type(km) 

HBil WBM BC 

Length by 
Condition (km) 

Good Average Poor 

Bangladesh 

Rajshahi 

44860.84 

Wlz.SO 

271.65 

215.80 

986.22 

502.72 

776.99 

102L40 

854.26 

1071.26 

304.40 

776.49 

766.75 

683.29 

586.93 

752.88 

560.66 

772.34 

342.77 

314.92 

1588.58 

4448559 290.34 35.85 49.06 1251.37 35183.72 8425.75 

Khulna 

Dinajpur 

Thalrurgaon 

Panchagarh 

Rangpur 

Lahnanirbat 

Nilphamari 

Kurigram 

Gaibandha 

Bogra 

Joypurhat 

Rajshahi 

Naogaon 

Natore 

Nawabganj 

Pabna 

Serajgaoj 

Kushtia 

Chuadanga 

Meherpur 

Jessore 

1410.54 8.00 

271.65 0.00 

216,12 LIS 

986.22 0.00 

542.67 0.10 

77659 OAO 

1103.07 0.00 

852.25 0.00 

1026.69 6.40 

298.93 0.52 

814.24 2.25 

756.49 13.75 

680.60 0.65 

586.43 0.00 

798.25 4.72 

560.66 0.00 

764.89 3.00 

297.37 6.15 

291.57 8.15 

15%.45 3.65 

3.38 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0,00 

0.00 0.00 

0.00 0.00 

3.00 0.35 

0.00 0.00 

0.00 11.00 

0.00 0.00 

0.00 0.00 

0.17 0.65 

0.00 0.00 

0.00 4.35 

4.30 2.10 

5.20 0.00 

4.80 L73 

5951 

1.00 

19.65 

56.15 

30.40 

36.24 

34.49 

29.07 

80.82 

4.60 

32.70 

30.64 

40.01 

0.00 

28.80 

1.40 

0.00 

6.47 

0.00 

n6 

1039.86 332.13 

263.15 7.50 

183.36 7.24 

812.57 ll7.50 

415.06 67.46 

677.66 63.09 

122.65 253.87 

793.39 32.65 

890.85 6954 

283.71 15.09 

61754 126.35 

486.40 256.44 

612.98 30.78 

530.46 57.97 

283 .. 89 422.48 

403.46 155.80 

761.36 J0.83 

235.32 61.83 

154.95 149.97 

977.06 630.50 

Number of Structure 

Good Poor Damaged 

9181 6137 

486 

34 

38 

211 

210 

!54 

267 

346 

277 

207 

174 

218 

123 

93 

73 

72 

103 

74 

134 

269 

190 

39 

IS 

166 

24 

144 

!53 

90 

236 

92 

140 

170 

62 

54 

28 

31 

202 

77 

9 

384 

4501 

296 

12 

41 

67 

43 

89 

18 

43 

155 

113 

28 

65 

15 

9 

18 

IS 

24 

80 

162 

Good 

Length of 
Structure(m) 

Poor Damaged 

38064.74 25515.78 24854.9 

1443.97 

138.70 

207.54 

792.75 

865.61 

688.33 

1130.46 

1156.46 

84759 

496.11 

605.90 

716.90 

46849 

330.10 

352.08 

354.81 

340.92 

161.20 

24UO 

746.08 

546.95 

179,85 

92.70 

565.62 

suo 
574.88 

60052 

212.91 

517.01 

117.90 

322.80 

457.64 

184.89 

135.38 

74.72 

202,25 

698.31 

157.97 

12.10 

538.67 

66653 

ssm 
!37.40 

181.73 

156.24 

338.87 

76.50 

132.59 

262.73 

112.21 

62.41 

207.05 

76.02 

2150 

68.00 

31.25 

31.95 

35.20 

112.96 

276.54 

NO. 

22385 

731 

63 

64 

346 

258 

373 

251 

397 

644 

135 

189 

327 

132 

171 

346 

365 

29 

19 

56 

1376 

Existing Gaps 

Length(m) 

10904U5 

274t47 

367.00 

461.29 

798.85 

1192.46 

!483.79 

1405.84 

1547.59 

2080.18 

338.90 

655.21 

1122.74 

65053 

569.62 

1547,70 

201L59 

21L11 

7207 

!65.11 

1563.43 

(Contd.) 



(Continued) 

Region 

Dhaka 

District 

Jhenaidah 

Magura 

Narail 

Khulna 

Satkhira 

Bagerhat 

Barisal 

Jhalokathi 

rerojpur 

Bhola 

Patuakha!i 

Barguna 

Jarnalpur 

Sherpur 

Mymensingh 

Netrokona 

Kishoreganj 

Tangail 

Dhaka 

Gazipur 

Narshingdi 

Narayanganj 

Munshiganj 

Manikganj 

Faridpur 

RJ!jbari 

Madaripur 

Gopalganj 

Shariatpur 

Total Length (km) 

701.04 

344.12 

137.26 

829.25 

1173.74 

947.19 

892.79 

419.65 

717.69 

431.66 

1242,31 

531.98 

347,06 

615.06 

1700.67 

895.79 

938.16 

1465.34 

395.61 

411,49 

530.34 

280.22 

211.09 

478.57 

768.19 

670.97 

490.91 

385.22 

335.89 

Earth HBB 

681.44 15.09 

343.16 17.20 

133.86 3.00 

767.89 9.71 

1163.16 4.70 

937.89 5.60 

851.43 3.00 

414.14 4,90 

671.69 6,00 

424.33 0.00 

1227,06 0.00 

567.12 0.00 

402,08 4.00 

611.46 0,00 

1698.87 4.00 

892.40 0,00 

934.51 3,50 

1430,18 0.00 

392.29 4.80 

356.91 11.68 

529.34 1.00 

279.98 1.35 

211.06 0,00 

473.04 8.75 

736.35 7,59 

679.98 

484.45 

381.45 

335.89 

0,00 

0.00 

0.00 

0.00 

WBM 

1.26 

0,00 

0.00 

3.90 

2.81 

3.91 

0.00 

0.00 

0.00 

0,00 

0,00 

0.00 

0.00 

BC 

1.85 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 2,92 

0.00 0.00 

0.00 0.00 

0,00 0.00 

0.00 0,00 

0.00 1.25 

0.00 0,00 

0.00 0.00 

0.00 0.00 

0.00 0,00 

Length by 
Condition (km) 

Good Average Poor 

7.16 682.14 9.47 

4.02 317.10 23,00 

7,00 92,97 33.30 

21.57 493,06 261.88 

23.07 781.26 365.33 

78.40 714.34 151.02 

22.93 418.54 417.22 

4.90 306.16 111.00 

0.00 517.49 156.20 

0.00 155.89 276.89 

8.90 1240.32 18.35 

191.40 298.50 32.72 

0.00 310.36 31.50 

70.52 

9,71 

9.50 

5.50 

0.00 

30.91 

11.71 

32.30 

26.06 

0.00 

1.00 

2.80 

0.00 

3.25 

0,00 

1.35 

535.50 6.94 

1608.01 160.24 

762.34 122.54 

746.33 181.38 

1285.31 144,87 

154.87 204.51 

351.78 10 39 

481.82 16.22 

183.94 69.47 

211.06 0.00 

279.32 193.82 

550.03 179.36 

620,55 50.32 

268,97 211.45 

374.94 10.10 

191.79 141.75 

Number of Structure 

Good Poor Damaged 

168 97 23 

45 42 7 

6 129 

175 

89 

117 

102 

44 

93 

63 

!30 

27 

20 

101 

440 

209 

241 

203 

57 

64 

115 

44 

16 

117 

91 

59 

40 

50 

33 

too 

130 

91 

126 

100 

88 

25 

93 

22 

24 

18 

294 

220 

141 

61 

26 

45 

103 

37 

36 

26 

107 

14 

20 

17 

20 

99 

106 

8! 

313 

244 

139 

71 

91 

31 

6 

15 

123 

121 

Ill 

l1 

18 

29 

ll 

9 

6 

12 

23 

7 

120 

Length of 
Structurc(rn) 

Good Poor Damaged 

640,89 266.85 109.05 

153.95 95,96 20.50 

24.64 178.28 63.50 

537.36 187,55 205,70 

243.15 250,01 160.15 

510,61 603.49 641.30 

948,66 ll40.95 4216.81 

262.04 1092.73 2762.20 

571.83 1061.65 1413.13 

427,70 148.27 569.17 

584.99 1552.39 737.21 

70.24 240.53 411.95 

74.86 90.14 29.46 

421.39 

1337.93 

588.78 

606.15 

791.70 

628.61 

458.82 

641.63 

257.06 

220.56 

921.38 

483.86 

305.37 

492.80 

545.80 

387.56 

139.43 

662, ll 

470.60 

545.98 

253.05 

469.29 

121.81 

56Ll9 

304.23 

646.82 

309.64 

574.37 

37.39 

327.49 

238.17 

130.77 

96,80 

332.97 

409.45 

345.54 

67.62 

95.80 

100.41 

207.92 

127.95 

149.65 

86.22 

95,33 

0.00 

32365 

121.20 

1510.49 

Existing Gaps 

\0 
00 

~ ::: 
NO. Length(m) ~ 

230 568.54 

!95 375.85 

21.00 

455 1179.28 

883 1022.94 

400 4289,29 

314 2732.56 

174 1444.86 

602 4929.40 

83 530.07 

580 6307.85 

314 2622.26 

55 212.15 

464 

1734 

1370 

838 

756 

112 

llO 

104 

139 

77 

209 

220 

236 

173 

179 

216 

2910.86 

4164.75 

6209.36 

2410.64 

4885.01 

1432.98 

770.84 

5%.99 

1057.12 

1024.20 

1701.42 

235402 

1341.32 

2127.85 

2097.28 

2200.91 

(Contd.} 
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(Continued) 

Region 

Chittagong 

District 

Sylhet 

Moulvibazar 

Habiganj 

Sunamganj 

Com ilia 

B.Baria 

Chandpur 

Noakhali 

Laxmipur 

Feni 

Chittagong 

Cox's Bazar 

Rangamati 

Khagrachari 

Bandarban 

Source: aLGED, 1993. 

Total Length (km) 

197.40 

352.22 

604.46 

280.67 

2359.57 

579.38 

540.05 

1572.75 

405.15 

792.24 

1978.00 

447.19 

220.31 

407.62 

191.76 

Length by Surface 
Type(km) 

Earth HBB 

153.25 0.00 

349.66 0.00 

594.71 9.50 

275.02 5.64 

2262.51 6.78 

569.45 3.45 

523.30 5.51 

1639.68 21.26 

399.65 0.00 

784.04 6.74 

1898.24 45.52 

441.74 

219.51 

399.17 

185.96 

4.45 

0.00 

0.00 

5.79 

WBM 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

BC 

4.~ 

2~ 

0~ 

OM 

3~ 

OM 

1.81 

IM 

OM 

2~ 

6.10 

OM 

OM 

OM 

OM 

Length by 
Condition (km) 

Good Average Poor 

5.15 

0.00 

11.10 

0.00 

1.23 

19.78 

29.38 

17.76 

19.67 

9.15 

24.40 

8.25 

0.00 

2.42 

12.25 

152.25 0.00 

329.66 22.56 

386.71 190.37 

200.38 77.87 

2210.26 61.15 

552.82 0.00 

489.03 11.50 

808.75 746.15 

361.68 18.30 

549.31 183.06 

1656.51 271.20 

432.99 

215.11 

220.23 

98.95 

7.25 

4.50 

185.97 

80.55 

Number of Structure 

Good 

53 

113 

116 

92 

714 

109 

167 

311 

44 

141 

580 

132 

25 

57 

Poor Damaged 

78 

79 

57 

18 

365 

95 

78 

23 

47 

205 

385 

Ill 

17 

10 

11 

61 

62 

33 

12 

359 

22 

34 

353 

29 

98 

252 

35 

10 

Good 

237.47 

452.88 

513.59 

411.81 

3137.76 

821.62 

1032.31 

1367.56 

237.77 

560.75 

2233.55 

590.38 

15.08 

77.17 

149.62 

Length of 
Structure(m) 

Poor 

300.51 

298.70 

277.88 

65.17 

1444.92 

356.90 

333.07 

71.56 

249.38 

881.76 

1565.64 

472.18 

80.07 

19.33 

63.40 

Damaged 

97.98 

212.24 

141.37 

36.38 

1195.14 

153.03 

192.34 

2319.82 

180.60 

464.72 

1175.82 

192.92 

5.00 

1.00 

29.66 

NO. 

118 

293 

382 

124 

1433 

276 

223 

324 

24 

333 

579 

262 

100 

183 

233 

Existing Gaps 

Length(m) 

683.75 

1146.51 

2340.42 

1005.18 

7553.47 

1196.20 

1672.32 

1101.44 

151.38 

897.87 

1997.63 

1612.71 

718.38 

1254.14 

1201.67 

::... 
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Annex VIII 

Districtwise Distribution of Growth Centers a 

Seq No. District Name No. of growth centers 

Old Newly Added Total 

Rajsbahi Region 

1. Dinajpur 37 20 57 
2. Thakurgaon 17 7 24 

3. Panchagarh 15 6 21 

4. Rangpur 27 9 36 

5. Lalmonirhat 13 7 20 
6. Nilphamari 19 8 27 

7. Kurigram 25 26 51 
8. Gaibandha 25 12 37 
9. Bogra 34 13 47 

10. Joypurhat 11 6 17 
11. Rajshahi 27 ll 38 
12. Naogaon 33 17 50 

13. Natore 19 9 28 

14. Nawabganj 16 10 26 

15. Pabna 26 12 38 

16. Serajganj 29 12 41 

Khulna Region 

17. Kushtia 20 9 29 

18. Chuadanga 12 7 19 
19. Meherpur 6 4 10 
20. Jessore 28 13 41 

21. Jhenaidah 22 8 30 
22. Magura 13 4 17 

23. Narail ll 4 15 

24. Khulna 23 15 38 

25. Satkhira 24 14 38 

26. Bagerhat 22 17 39 

27. Baris a! 30 13 43 

28. Jhalokathi II 3 14 

29. Perojpur IS 5 23 

30. Bhola 21 13 34 

31. Patuakhali 20 8 28 

32. Barguna 14 9 23 

(Contd.) 
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Seq No. District Name No. of growth centers 

Old Newly Added Total 

Dhaka Region 

33. Jamal pur 21 II 32 

34. Sherpur 17 5 22 

35. Mymensingh 42 20 62 

36. Netrokona 33 10 43 

37. Kishoreganj 36 12 48 

38. Tan gail 36 16 52 

39. Dhaka 18 8 26 

40. Gazipur 17 9 26 

41. Narshingdi 19 9 28 

42. Narayanganj 13 9 22 

43. Munshiganj 18 5 23 

44. Manikganj 22 6 28 

45. Faridpur 23 12 35 

46. Rajbari 12 6 18 

47. Madaripur 15 5 20 

48. Gopalganj 18 6 24 

49. Shariatpur 16 9 25 

Chittagong Region 

50. Sylhet 37 17 54 

51. Moulvibazar 20 12 32 

52. Habiganj 26 10 36 

53. Sunamganj 29 14 43 

54. Comilla 43 19 62 

55. B. Haria 22 8 30 

56. Chand pur 26 10 36 

57. Noakhali 23 8 31 

58. Laxmipur 15 7 22 

59. Feni 12 8 20 

60. Chittagong 49 23 72 

61. Cox's Bazar 21 12 33 

62. Rangamati 17 22 39 

63. Khagrachari 14 16 30 

64. Bandarban 10 17 27 

Grand Total 1408 692 2100 

Source: "LGED, 1993. 



Annex IX 

Present and Projected Financing of Rural Infrastructure Development 
and Maintenance, and List of On-going Projects 

This Annex presents (a) the list of projects managed by LGED, (b) estimate of resources 
needed for rural infrastructure development and maintenance over the next 10 years, 
(c) estimate of available resources, (d) share of foreign/domestic resources, and (e) esti
mate of future Government-budget allocation needed for rural roads maintenance. 

List of Projects Managed by LGED 

I. LGED, as an efficient and successful agency, is entrusted with most of the rural in
frastructure (rural roads and markets) development and maintenance projects 
funded by foreign agencies and the Government. These projects are generally des
ignated as Rural Development. Projects (RDPs) in a series, as they are designed 
mainly to implement the rural development strategy which the Government an
nounced in 1984. Some of these projects have other titles, and have components 
other than rural infrastructure (such as minor irrigation, schools, etc.) Table I of 
this Annex presents the current list of these ongoing projects, their total costs, an
nual allocation for the most recent year, and rough estimate of the value of rural in
frastructure components in each project. The Table shows that the total cost of the 
portfolio is about 41.5 billion Taka (about US$1 billion equivalent), and annual 
budget allocation (from domestic and foreign funds) about 5.4 billion Taka; annual 
allocation for the infrastructure component is about 3.8 billion Taka in 1995/96. 

2. In addition, there are food-aided rural infrastructure projects, as listed in Table 2 of 
this annex; this amounts to about 1.4 billion Taka in 1995/96. 

Estimate of Resources Needed for Rural Infrastructure Development and 
Maintenance 

3. This Annex estimates future resource requirements for developing existing rural 
roads and markets over the next 10 years, as well as the increasing maintenance 
costs which would go up as the road network is upgraded. These are based on an 
ambitious scenario, and a "realistic scenario" taking into account mainly implemen
tation capacity. If funds are available, the realistic scenario can be implemented, but 
this will require some increase, over existing level, of annual development and 
maintenance funds available from foreign and local sources. Tables 3 and 4 indicate 
the estimated resource requirements for development (improvements) and mainte
nance, respectively, under the two scenarios. 

4. The assumptions relating to Table 3 (development) are given below: 

i. The present FRB network is 8,403 km. An additional 5,500 km of FRB will be 
created from existing Rural Roads I (RR I) roads, due to recent increase of 
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classified growth center markets from 1,400 to 2,1 00. However, the size of the 
RR1 and Rural Roads 2 (RR2) networks will remain unchanged because one 
can expect some increase in the total length of roads, with upgrading from 
Rural Roads 3 (RR3) roads. 

ii. Ambitious Scenario: 

• All existing and additional FRBs upgraded to full bitumen-surfaced stan
dard, including bridging all gaps, replacing all damaged structures, and re
pairing all "poor" structures. 

• 20% of RR 1 roads upgraded to WBM standard or equivalent (for simplic
ity, it is assumed that they are all upgraded from earthen standard). 

• All gaps on RRI and RR2 roads bridged, all damaged structures on RRl 
and RR2 roads replaced, and all "poor" structures on RR 1 and RR2 roads 
repaired. 

• All unimproved Growth Center markets improved. 

• All jetties serving Growth Centers improved. 

This equates to the following scope of work: 

Upgrading of FRB to BC standard: 13,178 km 

Construction of FRB structures: 

Upgrading of RRI to WBM standard 
(or equivalent standard): 

Construction of RR structures 
(excluding repairs): 

Construction of improved markets: 

45,897 m 

6,535 km 

232,274 m 

I ,890 markets 

Construction of improved jetties: 700 jetties 

The total investment cost is Taka 89,662 million (US$2,242 million). 

111. Realistic Scenario: 

• 80% of existing and additional FRBs upgraded to full bitumen-surfaced 
standard, including bridging all gaps, replacing all damaged structures, and 
repairing all "poor" structures. 

• I 0% of RR 1 roads upgraded to WBM standard or equivalent (for simplic
ity, they are all upgraded from earthen standard), including all structures 
works. 

• 60% of gaps on remaining RR 1 and RR2 roads bridged, 60% of damaged 
structures on remaining RR 1 and RR2 roads replaced, and 60% of "poor" 
structures on remaining RR 1 and RR2 roads repaired. 

• 50% of unimproved Growth Center markets improved. 

• All jetties serving Growth Centers improved. 

This equates to the following scope of work: 

Upgrading ofFRB to BC standard: 10,542 km 

Construction of FRB structures: 36,718 m 

Upgrading ofRRl to WBM standard 
(or equivalent standard): 3,268 km 



Construction of RR structures 
(excluding repairs): 143,300 m 

Construction of improved markets: 945 markets 

Construction of improved jetties: 700 jetties 
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The total investment cost is Taka 62,732 million (US$1,568 million). 

5. Table 3 shows that to achieve targets under the realistic scenario, which will sub
stantially improve the condition of rural roads and markets to good standards, a total 
amount of about 63 billion Taka (in 1996 prices) would be needed; with an average 
annual development expenditure of about 6.3 billion (about US$155 million equivalent). 

6. Projected Maintenance Expenditures: Table 4 shows estimated increase in 
maintenance requirements during 1996-2006, for both scenarios. For the 'realistic 
scenario'. it shows that average annual maintenance for this period would increase 
from 1.3 billion Taka in 1996 to about 2.9 billion Taka in 2006, which implies: an
nual increase of 0.16 billion Taka for maintenance, and a cumulative annual aver
age maintenance over the first 5-years of 1.78 billion Taka, and a cumulative aver
age maintenance over I 0 years of 2.1 billion Taka. 

Estimate of Currently Available Resources for Rural Infrastructure 

7. The main sources of funds at present (for development and maintenance) are dis
cussed below. They total an average (based on the last two years) of Taka 6.3 bil
lion. About 54% of this is from foreign sources, and 46% domestic resources (see 
para. 9 below). It is expected that because of the good design of these projects fo
cused on key rural infrastructure and their poverty-orientation, efficient manage
ment, and the continuing high poverty level of the country, this level of foreign as
sistance would continue in future. The present annual development spending ts 
about 5.4% of the country's annual development budget (foreign and domestic). 

1. Block Grant for Union and Thana Development 

The nationwide block grant from Government's budget for FY94/95 was 
Taka 1,500 million, and for FY95/96 Taka 2,000 million. The conditions 
applied to this Block Grant state that 25%-60% should be allocated to the 
"transport and communications sector--roads, bridges, culverts, etc". 
Thus, the maximum funds available from this resource for rural transport 
infrastructure works are: 

FY94/95 : 

FY95/96 : 

Taka 900 million 

Taka 1,200 million 

However, different Unions and Thanas will have different priorities for 
use of the Block Grant. Therefore, it is considered reasonable to estimate 
the resources available for rural transport infrastructure on the basis of the 
median figure, i.e., 42.5% of the Block Grant. This gives resources of: 

FY94/95 : Taka 637.5 million 

FY95/96 : Taka 850 million 

Note: Some infrastructure projects require local contributions from the 
Union Parishads, and the main source of this local financing is the Block 
Grant. Care has been taken to avoid double-counting in the estimates pro
vided in this note). 
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11. LGED Revenue Budget for Maintenance 

Governments' regular revenue budget allocation for rural road 
maintenance (all spent through LGED) maintenance is as follows: 

FY94/95 : Taka 550 million 

FY95/96 : Taka 650 million 

I 00% of this allocation is utilized for maintenance works. 

111. Donor and Government Financed Rural Infrastructure Projects (RDPs and 
others) 

The Donor and Government Financed Rural Infrastructure Projects, excluding those us
ing international food-aid, are listed in Table 1. The percentage of the total budget allo
cation applied to physical infrastructure works has been estimated in Table 1 on the fol
lowing assumptions: 

i. RDPs, and similar donor-supported projects which emphasize roads or roads and 
markets, 70%; 

ii. donor-supported projects in other sectors, but which include roads, 30%; and 

iii. GOB-financed projects, 90%. 

These estimates are intended to exclude any local contributions from the Block Grant, in 
order to avoid double-counting. Based on this analysis the Project Funds for rural infra
structure works, excluding food-aid, are: 

FY94/95 : Taka 3,328million 

FY95/96 : Taka 3,835 million 

iv. International Food-Aided Infrastructure Projects 

There are five international food-aided rural transport infrastructure projects in LGED at 
present, which are listed in Table 2. This includes the CIDA funded Road Maintenance 
Project (RMP) which focuses on rural roads maintenance through employment of destitute 
women in the villages, and it is important part of the rural road maintenance program. 

v. Summary of Available Resources (development and maintenance) 

The estimated resources available for rural infrastructure (development and mainte
nance) are summarized below: 

Item 

I. 131ock Grant for Union and Thana Development 

2. Revenue Budget for Maintenance 

3. Food-Aid 

4. Project Funds 

Total 

Funds (Taka Million) 

1994/95 

637 

550 

I ,4 I 7 

3,328 

5,932 

Note: The average annual figure over the two tlnancial years is Taka 6,343 million. 

Road ll1aintenance Resources 

Funds (Taka Million) 

1995/96 

850 

650 

1,420 

3.835 

6,755 

8. Based on the above analysis and using the 1995/96 data, the funds available for 
road maintenance can be estimated as follows. (These exclude maintenance nf 
markets, which are generally fully covered, by markets own lease revenue). 
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Block Grant 

LGED Revenue Budget 

Food Aid (RMP) 

UP Contribution to RMP 

Project f' unds 

Total 

This estimate is derived asfollows: 

Taka 42.5 million 

Taka 650 million 

Taka 455 million 

Taka 45.5 million 

Taka 120 million 

Taka 1,313 million 

1. 5% of Block Grant for transport infrastructure is assumed to be used for mainte
nance in addition to UP contribution to RMP; 

11. 100% of LGED revenue budget for maintenance; 

iii. Food-aid is the RMP expenditure funded through CIDA; 

IV. UPs make a I 0% matching contribution to the RMP from their own revenue; 

v. Project funds-it is estimated that, out of the 1995/96 ADP allocation to infrastruc
ture development projects (including donor financed projects) of about $150 mil
lion, about 2% is spent on maintenance. 

These amounts totaling 1.3 billion Taka are adequate to meet present maintenance needs, 
but has to go up significantly to meet future needs (Para. 6). Of the current total mainte
nance expenditure, 575 million Taka (about 44%) is from foreign aid. 

Share of Foreign/Domestic Resources 

9. With reference to the 1995-96 fund allocations, the share of domestic resources is 
estimated below. 

Government allocations for fully GOB-funded projects listed in Table l 

Government-contributions to other foreign-funded projects 
(assumed l0%)in Tables l & 2 

lnfrastructur~ exp~from Block Grant for Unionffhana 
Development (sec para. 7) 

Government-budget tor maintenance (LGED) 
(sec 7) 

Total domestic funds 

Note (This is about 46% of the total cxp. of6755 million Taka estimated in para.7). 

(million Taka) 

1175 

408 

850 

650 

3083 

10. Separate foreign/domestic shares for development and maintenance expenditures 
(1995-96) are given below: 

Share of domestic and foreign funding (Million Taka; basis 95-96) 

Domestic Funding 2345 3083 
(43%) (56%) (46%) 

Foreign Funding 3097 )75 3672 
(57'%) (44'Yol (54%) 

Total f'unding 5442 1313 6755 
(100%) (100%) (! 00%) 
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II. With reference to these figures, the following observations can be made: 

i. The 43% domestic share for development for rural infrastructure is higher than 
the domestic share in total development budget. The share of domestic contri
bution with Annual Development Program (ADP) for 1995-96 was 3 7%. 

ii. Domestic share for maintenance is even higher (56%). Overall domestic fund
ing for the sector is about 3 times the total maintenance expenditure required 
(about 1315 million Taka, see para. 6). The share of foreign expenditure in 
maintenance is largely from RMP which is a well-designed poverty-targeted, 
food-aided program which may continue; under the RRMIMP-2 project it is 
being agreed with Government that they would provide alternative funds to 
sustain maintenance, in case there is reduction in RMP allocation in future (see 
also para. 13). 

iii. The domestic funds for development in 1995-96 (pre-election budget) was 
about 500 million Taka more than in the previous year budget. 

iv. Annual development allocation for rural roads/markets (5.4 billion Taka) in 
1995/96 is about 5.4% of the country's total development budget (covering 
foreign and domestic resources). 

12. Annual Future Needs (development and maintenance) under Realistic Scenario: 
Annual future resource requirements (using 5-year maintenance average) would be 
8.1 billion (see paras. 5 and 6 of this Annex); as against this, the current level of re
source availability is about 6.8 billion (54% foreign, 46% domestic; see para. I 0 of 
this Annex); this indicates the need for about 20% increase in annual resources to 
meet future needs if Bangladesh is to meet the realistic 1 0-year targets proposed in 
this strategy paper. The implementation capacity exists or is feasible, for this level. 
The increase in financial resources needed would seem justified in view of the 
proven major economic and poverty alleviation impacts of such investments. 

Estimate of Minimum Government Budget Allocation Needed for Future 
Maintenance (during the project period) 

13. As noted in para. 5, as the road network is improved, the future maintenance re
quirements will increase from about 1,300 million Taka in 1996 to about 2,900 
million Taka in 2006. The current maintenance needs are fully met from various 
sources, including 650 million Taka from Government's budget for rural infrastruc
ture and maintenance allocated to LGED (para. 8). The minimum level of Govern
ment budget allocation needed during the next five years, is estimated on an ap
proximate basis as follows: 

Annual increase needed during the 1 0-year period to reach ''realistic scenario" tar
gets: (2,900 million-1,300 million= 1,600/10 = 160 million Taka). Assuming only 
80% development targets would be met (because of resource constraint), the in
crease in maintenance level will be 128 million Taka. Of this, 25% increase is ex
pected from UP's resources and the rest about 96 million Taka from increase in 
budget allocation. Adjusting for inflation, an annual about l 00 million Taka (about 
US$2.5 million) is assumed as minimum increase needed from the 1995-96 level of 
650 million Taka (about US$16 million): 750 million Taka in 1996-97; this implies 
850 million Taka (US$21 million equivalent) in 1997-98, and thereafter at an an
nual increment of US$2.5 million equivalent to the year 2001-2002; maintenance 
allocations in subsequent years would still be higher. 
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