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1. INTRODUCTION 

1.1 BACKGROUND 

The Planning and Development of road system is an ongoing process. Mobility needs and 
community aspirations are always on rise. Road agencies need to respond to the demands in 
timely manner. It is important to note that in planning and development of road system the 
transport demand is understood correctly and provisions to meet such demand is made 
adequately. It is also equally important to appreciate that demand is never uniform. It changes 
spatially and temporally. All the roads are important. Some are relatively more important. It is in 
this context the role of Core Roads comes in to being. Further, the maintenance and up-
gradation of road networks is an ongoing process – traffic levels are always on the increase, 
hence the road capacities need to be enhanced to keep pace with demand. With increased 
usage of roads, need for maintenance of roads also becomes mandatory. Hence, the planning 
for new roads and widening and upgrading of the existing ones, is an ongoing and never ending 
effort. This is one of the reasons why need for formation of a dedicated Policy and Planning cell1 
within the PWD has been felt. Also to meet the future traffic demand in a more systematic 
manner, it is felt that a strategic planning for the core road network, towards development of a 
network master plan2 should be taken up on priority. This network master plan is to come out 
with the recommendation towards importance of roads, derived from connectivity to 
development/economic centres. Some of the existing roads, based on the network master plan 
may qualify to be upgraded to higher hierarchy of road. The proposed dedicated policy and 
planning unit is expected to play a very important role in these planning processes.     

The government of Uttar Pradesh has embarked on a Road Transport Infrastructure Program, 

Uttar Pradesh State Roads Project (UPSRP) worth nearly 2952 million Indian rupees. This is 
currently under implementation by PWD. The core road network has already been identified as 
approximately 6800 km.3The UPSRP comprises up-gradation (widening and strengthening) of 
973 km of State highways and Major district roads along with Major maintenance of 2574 km of 
the Core road network under the World Bank finance scheme. The remaining of 3300 km is 
likely to be improved vide the State Government funds in five years. 

The present report deals with the issue of development of Core roads, in the context of the 
development of the state, wherein the tool of strategic planning processes become very critical. 
There is a review of the existing strategic planning processes which are currently being followed 

                                                 

1  Report on ‘Establishing 'PWD' lead unit for Projects Policy and Planning’, (Report number 18), submitted to PWD in February 
2007, deals with this aspect in details. 

2 Report number 29, on ‘Review Report on Development of Networked Master Plan’, also submitted to PWD in February 2007, 
 presents in details the approaches for development of a network master plan for Core Roads. 

3  Procedures for selection of Roads for Major Maintenance, by DHV Consultants September 2001,Pg.5 
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in the PWD, followed by the proposal of how the planning of development of the Core road 
network should be undertaken.4   

1.2 OVERVIEW OF TCE REPORT 

The institutional development study, undertaken by the TCE, reviewed the strategic planning 
functions and processes in the UP PWD, and made certain recommendations for preparation of 
the strategies for the same. An overview of the study has been given at Annexure A. To work 
out an approach for maintenance of Core Roads, IDS team5 had a consultation with all the 
stakeholders of road sector. The discussions and deliberations resulted in broad strategy for 
road development and maintenance. Taking into account relevant issues, the Institutional 
Development Study6 made several recommendations to the Government of Uttar Pradesh 
(GOUP). The strategy evolved included the following steps: 

• Identification of focus functions of new works, network maintenance & operations and Quality 
Management 

• Missions for each of focus functions 

• Organisation redesign in terms of structure, systems and processes for mission 
accomplishment 

• Development of action plan for implementation 

 

                                                 

4  This report is in a very formative stage and has been developed to aid discussions with the PWD. While finalizing the planning 
functions and processes, it is important that PWD and the TA consultants work together, as it will ultimately be PWD which shall 
take forward the suggested procedures. 

5  The Institutional Development Study Consultants, ie the TCE. 

6  Policy development and Institutional Development study, completed in August 2000 by Tata Consulting Engineers (TCE) Ltd., 
Mumbai (India), in association with Sir Owen Williams  
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2. STRATEGIC CORE ROAD NETWORK 

The Core Road Network was indirectly defined in Report No.3: Inter-agency Working Group 
Study to Facilitate GoUP Decisions, Legislation and Other Actions on an Effective Long-Term 
'Ownership' and Funding Framework for 'Non-Core' UP Roads Addressing Sustainable 
Devolution of 'Village Roads' and Orphan Roads. The Non-core road network was considered to 
be roads other than State Highways, Major District Roads, and Other District Roads. 

The basic difference between core roads and non-core roads related to the ways in which the 
roads were to be managed and maintained. The proposal put forward, and not yet accepted, 
was that the core road network would be managed using a pavement management system 
linked to HDM-4 and maintenance work would be outsourced.  

A Strategic Core Road network could then be selected from the roads that make up the Core 
road network. In this Report the term 'Strategic Core' has the same meaning and definition as 
Core used in reports written by other Consultants. 

The 'strategic' core road network is the minimum road network required to support the economic 
and social development of Uttar Pradesh by providing good quality road linkages between the 
major population, industrial and culturally valuable locations in the state. The 'strategic' core road 
network most influences the economic well-being of the state, therefore has to be maintained at 
all times7. 

In a situation of diminishing resources, coupled with progressively increasing traffic and 
overloading, more damage is caused to the roads. With less funds being available for the 
upkeep of the roads, the situation tends to become worse over time. To avoid this situation, and 
in order to attend to the important roads for maintenance, the concept of a strategic core road 
network has been introduced. It aims at improving the mobility of regional and interstate 
transport, despite the fact that there may not be sufficient funds to attend to all roads on the 
network. The strategic core road network concept was developed in order to focus budget 
allocation of resources for road maintenance. The strategic core road network is required to 
support the economic and social development of Uttar Pradesh by providing good quality road 
linkages between the major settlements, as well as industrially, agriculturally and culturally 
valuable locations in the state. 

2.1 IMPORTANCE 

Roads such as State Highways (SHs), Major District District Roads (MDRs), and some Other 
District Roads (ODRs) connect many medium size towns and small settlements. Importance of 
such roads is two fold. Firstly, these roads act as the collector of traffic from thousands of village 
roads, which are densely spread all over the state, thus, forming a heavy and strong base of 
pyramid of hierarchy of roads. Secondly, these roads act as feeder roads to all the important 
route systems comprising of National Highways and some other State Highways (SHs). 

                                                 

7  Procedures for selection of Roads for Major Maintenance, by DHV Consultants September 2001,Pg.2 
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Figure 1: Settlement –Road hierarchy Parity 

Strategic Core roads comprise of these SHs and MDRs. In the entire state of U.P., of the total 
strategic core roads identified, approximately, 40% of the strategic core roads connect industrial 
and tourist places and almost all of them pass through the major urban centres. The detailed list 
of the strategic core roads is given in Annexure-B. 

The road network in the entire state under the ownership of PWD is 44,220 km 8 including SH, 
MDR, and ODR. The length of the strategic core roads is approximately 15% of total PWD 
owned and maintained roads and carried approximately 9.2 lakh PCUs equivalent as in the year 
2006. These roads are considered the most important to the State Economy as they connect 
major economic centres in the state:  

• Urban centres/settlements; 

• Industrial centres; 

• Agricultural centres/markets; 

• Tourist centres. 

For the economic development of the state it is important that the mobility levels between these 
traffic magnet centre be efficient. 

2.2 IDENTIFIED NETWORK 

The road network under PWD ownership (as on April 05) is given in Table 1. 

                                                 

8  UPPWD Performance Budget Year 2006-07 
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Table 1: PWD Road Network  

Road Type Road Length (Km) % share of Total Road Network under PWD 

SH 8,546 19.3 

MDR 7,274 16.4 

ODR 28,400 64.2 

Total 44,220 100.0 

Source: Secondary Data 

As per the study by DHV et.al, about 6,800 km of the above comprising of SH, MDR, ODR’s 
have been identified under strategic core road network, and prioritized for various works. Out of 
that about 3,500 km are being developed by assistance from different funding agencies viz 
World Bank and ADB and the remaining 3,300 km is to be developed through UP Government’s 
own resources or vide PPP. The list of the roads identified as strategic core roads is presented 
in Annexure C.      

2.3 CURRENT STATUS (CONDITION) OF THE STRATEGIC CORE ROAD 
NETWORK 

There is a proposal for use of the RMMS for maintaining a record on the status of the strategic 
core roads in the state of UP. For this the data collection has to be specific to the RMMS. 
Currently PWD is utilizing external service providers to carry out the data collection on their road 
network. For example PWD appointed CRRI to undertake traffic count surveys on the state’s 
strategic core road network9.  

It has been proposed that to test the effectiveness of the described data collection procedures 
and the appropriateness of the collected data for use in an RMMS, a Pilot scheme will be put in 
place on the UP road network. Based on the findings from the pilot scheme, any refinement 
needed to the system can be undertaken before implementing the same on the whole PWD road 
network. The part of the strategic core network, without ongoing construction projects, is 
proposed as the source of pilot roads10. Initially, of the total Core Road Network, 1000 km has 
been proposed to be selected for this purpose.  

2.4 RESPONSIBILITY FOR THE STRATEGIC CORE ROAD NETWORK 

In terms of operational requirements in the medium term, it has been suggested that initially, 
UPSHA should be entrusted with the UP Strategic Core Network and, in the longer term, the 
responsibility of entire State Highways network could be transferred to them, with the objectives 
similar to that of the following: 

                                                 
9  the study was entitled ‘Traffic count Surveys Uttar Pradesh State Core Road Network ‘ August 2006 
10 Proposed in Report No. 34: Re-establishing Road, Bridge and Traffic Data Collection Process (July 2006). 
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“ Plan for, build and maintain a safe and efficient Strategic Core Road Network that meets the 
current and future social and economic needs of the state of Uttar Pradesh and to: 

• Develop an efficient state highway road system that encompasses all transport needs in 
order to ensure the efficient, reliable and uninterrupted flow of goods and passenger traffic, 
both within the state as well as on the interstate corridors; 

• Continue to take account of improved technology by introducing better construction and 
maintenance methods with a view to reducing overall transport costs, as well as the life cycle 
cost for roads; 

• Introduce scientific principles for resource allocation within the areas of construction and 
maintenance; 

• Establish high standards of both safety and travel comfort.”11 

                                                 
11 Corporate Business Plan – R&BD Gujarat 
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3. EXISTING STATUS IN PWD 

3.1 THE MANDATE 

The PWD is responsible for the maintenance and construction of Buildings, Roads and Bridges. 
In 1973 and 1974 two public sector corporations were created namely Uttar State Bridge 
Corporation Ltd and Uttar Pradesh Rajkiya Nirman Nigam Ltd, respectively. UP State Highways 
Authority was created in August 2004 with a vision to develop and maintain the State Highways 
with public-private-partnership and with the ultimate objective of creating a world class network 
of core road for aiding and accelerating the economic development of the State. 

Thus, the responsibility assigned to the PWD is to design, construct and maintain the state road 
network. The vision for U.P. road sector is : 

Vision Statement (From Road Development Policy) 

Creation and Maintenance of an Available, Accessible and Affordable Road Network in Uttar 
Pradesh which is Safe, Encroachment free and Eco friendly for Everyone at all times. 

Thus, the mandate of PWD is to design, construct and maintain the State road network in a way 
that most effectively and efficiently supports the realization of this vision. 

3.2 CURRENT PRACTICE/PROCESSES 

PWD is currently practicing standard methods of monitoring the road maintenance activities. 
While PWD is primarily involved in road building and maintaining activity, there are some other 
agencies in the state, which, among other activities, also construct roads. The objectives of the 
UPPWD are highlighted through the Road Development Policy (1998) as: 

• To keep the roads free of potholes and patches all the time by continuously maintaining and 
repairing them; 

• To construct village roads under minimum needs programme; 

• To maintain and modernize National Highways, State highways, Major District Roads, Other 
district Roads and Village Roads in the state; 

• To construct and reconstruct bridges, Rail overhead/Under bridges and Flyovers in the State; 

• To construct bypasses, ring roads and expressways in the state; 

• To develop urban roads; 

• To arrange financial resources for the road development works; 

• To promote participation of the private sector in the road development projects; 

• To ensure quality in construction and maintenance of roads; 
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• To ensure financial discipline, delivery in the road construction work; 

• To check ribbon development, encroachments and to ensure road safety; 

• To bring about organisational and procedural improvements in the Public Works Department; 

• To conserve environment.”12 

Amongst the three sister agencies, PWD plays the most important role in road development and 
maintenance.  

The present processes in PWD do not provide for planning tools to achieve its objectives. To 
date, the type of implementation done has been sufficient for the main task of establishing a 
basic road system for accessibility. It is not targeted to meet the demand or the likely demand 
that would arise due to the potential development in the region. It is felt that in future, PWD must 
adopt planning methods, which will support its policy objectives of providing an adequate and 
efficient road transport system and allocating the resources accordingly. The function of  present 
‘Planning’ office of PWD is mainly to review and check the proposals and estimates for road 
schemes/projects, received from Division office via Circle and Zone. The actual estimates and 
project preparation work is done at the Division level (which has no planning officer). These 
estimates are compiled and checked at every level up to the headquarters i.e there is more of 
compilation work than planning. Presently there is not much of strategic planning within the 
PWD. All the administrative and financial approvals are sanctioned by the government based on 
the estimates prepared at the Division level. These projects are looked at in isolation, and no 
study on relative importance of roads, while allocating budgets, is undertaken. Based on the cost 
of the project, the sanctioning authority and responsibility of the project is vested with following: 

• Project cost upto Rs. 40 lacs - Division level by EE 

• Project cost between Rs 40 lacs and 1 crore – Circle level by SE 

• More than 1 crore - Zonal level by CE 

3.3 FUNCTIONS OF PWD 

Some of the relevant function of the PWD with respect to the roads is given below: 

• Construction / repair and maintenance of roads and state owned buildings.  

• Execution of new, renewal & repair works of NH within the state of UP, financed through the 
Ministry of Surface Transport, Government of India, after levying agency charges at the rates 
agreed between state of Central Government.  

                                                 

12 Uttar Pradesh Road Development Policy , UPPWD - 1998 
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• Construction of buildings, roads & bridges as relief works in the event of famine and floods. 
Such works are executed as per UP Famine Code and rules there of framed from time to 
time by the Government. 

3.4 NEED FOR STRATEGIC PLANNING IN PWD 

Since the core roads are of high importance to the state, need to develop them has been 
strongly felt. The gap between desired needs and satisfied demand is vast. Roads not only 
connect number of large and smaller cities and middle order towns but also several other 
important economic centres, contributing to the states economy. The problem of providing this 
category of essential road network deserves immediate attention as they, otherwise, attracted 
little notice. The budgets for investments are limited. Therefore there is a need to identify those 
projects, which are most needed by the society. Strategic planning is a tool that helps in 
identifying those projects, which are most important from the society’s perspective.  However, as 
already mentioned, so far there has been no strategic planning exercise undertaken within the 
PWD. The ensuing sections deal with an effort to understand if there has been any strategic 
planning which is being undertaken elsewhere - India or overseas.  

The PWD is aware of the need to establish a Policy and Planning Unit and has accepted the 
findings of Report No. 18: "Suggestion on Establishing PWD lead unit for projects policy and 
planning". A Policy and Planning Unit has been included in the PWD proposed re-organisation 
structure currently under development. 
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4. INTERNATIONAL EXPERIENCES- STRATEGIC PLANNING IN VARIOUS 
 ROAD AGENCIES 

4.1 INTRODUCTION 

The state and Provincial Department of Transportation (DoTs) experience strategic planning and 
synthesized approaches to linking strategic planning with other decision-making processes, 
including operational and tactical planning, resource allocation, performance management, and 
performance measurement. The DoTs that have been involved in strategic planning for a longer 
time have developed comprehensive approaches to strategic management. This entails linking a 
department’s strategic planning process with its operational planning measurement, 
performance management, and budgeting systems in an integrated process that allows the 
strategic plan to be used effectively as a framework for guiding all other decision making in the 
department. Whereas some departments rely heavily on action plans to implement their 
strategic initiatives as separate projects, DoTs increasingly are using ongoing business 
planning, program planning, or work planning to drive their strategic agendas into the 
management and decision-making processes of the organization. Fig. 2 shows a typical 
strategic management process at the State’s DoT level. 

 

Figure 2: Strategic Management in State DoTs 

4.2 SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION 

The South Carolina DOT (SCDOT) has developed and manages its strategic plan in conjunction 
with the FHWA. Although the plan itself is the strategic plan of the SCDOT, the state division of 
the FHWA has bought into the plan, and FHWA representatives participate in annual goal 
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setting to update the plan. The SCDOT’s Strategic Plan Update for 2002–2003 consists of the 
following seven strategic goals: 

1. Increase safety and security on South Carolina’s transportation systems and within the 
SCDOT. 

2. Improve the quality, efficiency, and appearance of the state highway system. 

3. Improve and expand the multi-modal transportation system in South Carolina. 

4. Enhance and implement integrated financial and project management systems. 

5. Improve employee skills, their work environment, and provide opportunities. 

6. Improve management of our property, equipment, and technology. 

7. Provide the highest level of customer service. 

For each of these seven goals a number of objectives, ranging from 2 to 31, are identified. For 
example, the first objective under Goal 1 is to “Reduce the number of highway crashes, injuries, 
and fatalities in South Carolina by 5% by 2005 through the development and implementation of 
a variety of statewide safety initiatives.” (The South Carolina Division of the FHWA has its own 
separate strategic plan, which contains five of the seven SCDOT strategic goals, but its 
objectives are stated in more general terms.) The plan identifies “owners” for each strategic 
objective, who are broadly responsible for coordinating all efforts required to implement that 
strategy, and generally doing whatever is necessary to accomplish the intended results. In 
addition, target dates are established in the plan for completing each strategy or objective, along 
with performance measures for tracking progress on each one. 

Kentucky’s “Paths to Progress” 

Like the SCDOT and FDOT, the KTC has “strategically merged” with their state division of the 
FHWA. They share a joint strategic plan, called “Paths to Progress,” which was developed 
together by the key decision makers in both organizations. 

This plan is built around the following four strategic goals: 

1. Manage congestion, 

2. Improve safety, 

3. Ensure environmental stewardship, and 

4. Improve organizational performance. 

Although the first three of these correspond closely to FHWA’s vital strategic goals, the fourth 
was added separately for the KTC. For each of these goals, the plan establishes a cluster of 
strategic objectives, some of which are identified as joint activities and some as KTC activities. 
The KTC and FHWA review the progress of the plan in formal face-to-face meetings at least 
annually, but they also work together on plan implementation, review, and updating on an 
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ongoing basis through ad hoc teams of people from both agencies that are built around specific 
goals and objectives. 

At this point, the KTC had been engaged in strategic planning for 8 or 9 years; however, since 
2001, the process has been undergoing substantial revision, particularly in terms defining more 
specific and realistic strategic objectives and stronger performance measures for tracking 
success in achieving them. As was the case with both the New Mexico DOT (NMDOT) and the 
MDSHA, KTC’s strategic planning process grew out of the quality improvement tradition, and in 
keeping with a continuous improvement philosophy earlier versions of the strategic plan 
indicated the nature of the desired outcome in an open-ended format; for example, “Increase 
commercial vehicle safety.” More recently, however, the KTC has moved to setting clearly 
defined goals and objectives and then establishing numerical targets that specify not only what 
kind of results are intended, but also how much and by when; for example reduce intersection 
crashes by 10% by June 2007.” 

4.3 FLORIDA STRATEGIC PLANNING PROCESSES 

By way of contrast, FDOT adheres to a different hierarchy of planning and measurement 
activities in which long range comprehensive transportation systems planning provides the 
overall framework for all strategic planning, business planning, work planning, and programming. 
Therefore, FDOT has produced a transportation systems plan that is fully compatible with its 
strategic plan, because the strategic plan is subordinated to the systems plan. The “2020 Florida 
Transportation Plan” is a long-range policy plan for managing Florida’s transportation system, 
with four principle goals 

1. Safe transportation for residents, visitors, and commerce; 

2. Preservation and management of Florida’s transportation system; 

3. A transportation system that enhances Florida’s economic competitiveness; and 

4. A transportation system that enhances Florida’s quality of life. 

Each of these goals is supported by several long-range objectives, and the 2020 transportation 
plan provides guiding principles and a planned investment strategy, focusing most notably on a 
planned strategic intermodal system, in general terms for moving the plan to realization. 
Supporting documentation also provides implementation strategies for advancing the plan. 
FDOT’s principal vehicle for actually implementing the strategies for accomplishing its long-
range goals, however, is a short-range component of the long-range plan, as shown in Figure 3. 
Updated annually, this short-range plan actually constitutes FDOT’s strategic plan, moving 
forward year by year. It contains strategic goals and focus areas that are cross-referenced with 
the long-range 2020 goals, and for each focus area the short-range component enumerates 
short-range objectives that set numerical targets to be achieved in specified time frames over 
the next several years. The short-range component, which includes a goal concerning 
organizational excellence, as well as system goals regarding system preservation and 
enhancement, also identifies measures of effectiveness for many of the short range objectives. 
Top managers at FDOT noted that the “2020 Florida Transportation Plan” is not just a 
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transportation plan for the department, but rather is a transportation plan for the state and, 
whereas FDOT took the lead in its development, the 2020 plan was crafted in conjunction with 
numerous partners and external stakeholders throughout Florida.  

 

Figure 3: Florida’s Transportation Planning Process13.  

Supporting both the 2020 long-range transportation plan and the short-range strategic plan, 
FDOT’s overall planning process also produces three other plans that make program and 
resource commitments for advancing the department’s long-range strategic goals and objective 
programs and guides program and funding decisions to implement the Florida Transportation 

                                                 
13 Source: Florida Department of Transportation 2002; the “2002 Short-Range Component”; and the department’s plan for 
implementing the “2020 Florida Transportation Plan”. 
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Plan’s goals and objectives, a 5-year long-range program plan that provides the framework for 
developing budget requests and related performance measures, and a 5-year work program that 
lists all transportation projects planned for each fiscal year. Collectively, these plans drive annual 
legislative budget requests as well as an annual performance report that tracks progress on 
achieving FDOT’s short-range strategic objectives. 

FDOT is a very decentralized agency, and the district secretaries are not required to prepare 
business plans for their districts or submit them to the central executive team. Although FDOT 
does not have a separate program designated for asset management, asset management is 
imbedded in a number of other management and decision-making processes. Throughout the 
year, FDOT conducts monthly executive workshops for the purpose of reviewing the 
department’s major programs such as safety, pavements, bridges, maintenance, intelligent 
transportation systems, and capacity enhancements. In these reviews, these programs are 
evaluated in terms of performance and resource needs against the goals and targets set out in 
both the “2020 Florida Transportation Plan” and the short-range component. The results of these 
evaluations determine programming and budget decisions in the annual updates of FDOT’s 5-
year work program, which incorporates all work performed by the department. Thus, FDOT’s 
work program and asset management practices are tied directly to the transportation systems 
plan and the department’s strategic plan. 

4.4 MAIN ROADS - WESTERN AUSTRALIA 

It is a major statutory organization responsible for stewardship of state’s road network. They are 
the state’s road operations agency located within the planning and infrastructure portfolio. They 
are responsible for the total asset management of the road network, and play a key role in 
ensuring the road network links communities, facilitates industrial commercial and business 
development, enables efficient access to other modes of transport and contributes to economic 
advancement of the state. They are responsible for 17,700km of Western Australia’s 147,000 
km road network. This presents some 12% of the network, which carries around 60% of road 
traffic. This network is managed together with Local government. The role of Main Roads is 
Managing Western Australia’s road network in an open and outwardly focused manner. Work 
with stakeholders, such as local government, to maintain a safe and efficient road network. 

Strategic Planning Process 

Strategic Planning processes align with the state strategic planning framework, which outlines 
the government’s priorities and whole of government goals for policy within and across agencies 
and portfolios. The desired strategic outcomes (people and communities, regions, economic, 
environmental and governance) reflect the commitment to sustainability across the state. The 
Main Roads’ strategic plan leads to planning processes, which is a response to the trends and 
influences that drive the strategic direction.  

The strategic direction includes: 

• Emphasis on an open organization which is values driven 

• Deepening and broadening the understanding, development and implementation of 
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- Excellence in customer service 

- Sustainable operations strategy 

- Maximizing whole-of-life asset management strategies. 

• Ensuring integrated approach to planning  

By focusing on the six areas as shown in the table below it is possible to strengthen and build on 
the role for development of Western Australia 

Areas of 
Strategic focus 

Strategic Objectives Key Performance 
Indicators 

Strategic initiatives 

Sustaining 
Network 
operations 

Maximize the safety and 
efficiency of the road 
network 

Reduce road factors as a 
cause of crashes 

Minimizing road 
factors contributing 
to road trauma 

Improving 
Project delivery 

Deliver the road 
program on time and 
within budget 

Percentage of budget 
expended 

Implement a single 
Project management 
process 

Asset 
Management 

Increase emphasis on 
minimizing whole life 
cost approach to road 
management 

Average remaining life of 
the road network  

Implement Capital 
Investment Planning  

Community Involve the community 
in key decisions and a 
timely manner 

The community’s 
satisfaction with their 
opportunity to contribute 
to Main roads decision 
making 

Engaging the 
Community 

Building and 
expanding 
capacity 

Develop a highly 
motivated ,skilled and 
sustainable workforce 

Percentage increase in 
capability 

Build on and expand 
capabilities. 
Attract and retain 
regional employees 
through targeted 
policies. 

Relationships Building better 
relationships with key 
stakeholders by working 
together on aligning 
goals 

Satisfaction of 
stakeholder groups with 
Main roads 

Implement and 
develop a Customer 
Service excellence 
framework 

4.5 BOTSWANA – ROADS DEPARTMENT 

The mandate of Roads Department is to provide and maintain adequate road Infrastructure 
within the country as well as facilitate intra-regional connectivity. The Public Highway Network is 
classified into four categories, namely: Primary, Secondary, Tertiary and Access. 
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Roads Department is responsible for the primary and secondary roads while the Local 
Government is responsible for the tertiary and access roads. The key elements of the strategic 
planning being; the Strategic Foundation, Strategic Focusing, Action Planning, Implementation, 
Measurement and Quality Assurance. 

STRATEGIC FOUNDATIONS 

The Department is committed to providing effective and efficient road infrastructure to its valued 
customers. The Department has defined the focus for its performance delivery during the 
National Development Plan period, as well as developing a foundation for the Department’s 
Strategic Plan. This was achieved through the development of the Department’s Vision, Mission 
and Values. These strategic foundations enabled the Department in the achievement of goals 
and objectives of the national Vision 2016. 

Goal 1: To have in place mechanism for monitoring customer satisfaction 

Goal 2: To have Stakeholders contribution to Roads Department mandate 

Goal 3: To have Stakeholders’ performance agreements 

Goal 4: To have in place quality road infrastructure that will meet the national needs and 
requirements laid down in policy documents 

Goal 5: To have well maintained roads infrastructure 

Goal 6: To carry out privatization in the Road Sector in line with the national policy on 
privatization 

4.6 SOME OBSERVATIONS 

The literature available on strategic planning and processes followed by the international road 
agencies for developing/constructing and maintaining their road system is not very specific to 
the planning process followed for identification of these roads. It is more in terms of the strategic 
planning at the organisation level, of which road planning is a part. The performance of the 
officers is linked to the achievements. It is, however, a much appreciated approach in terms of 
achieving the set targets for project implementation.  

So far as the strategic planning of the road network development is concerned, only 
goals/objectives of the transport planning have been listed. However, once they are there, it 
obviously follows that there will be a process for identification of the much needed roads. But 
yes, stake holder’s feedback is considered important in most of the above mentioned countries. 
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5. STRATEGIC PLANNING IN INDIA 

In India, strategic planning has always been a part of the road planning process. The only 
difference is that due to the lack of expertise with the state PWDs/ Central Ministries of Highway 
and transportation, the task of strategic planning of road network has always been assigned to 
the Consultants. Studies on identification of expressway network in India, development of 
secondary road network in Maharashtra, identification of state highways for widening and 
strengthening, etc, are just few of the studies which have been undertaken for the state 
governments/ NHAI and Ministry, over the years, by the Consultants. While undertaking the 
studies, the key considerations have been: 

• Volume levels on the roads, 

• Percentage of commercial vehicles on the roads, 

• Road condition, 

• Capacity of the existing roads, 

• Connectivity to the existing urban centres/ settlements, 

• Connectivity to the economically active centres, 

• Connectivity to the ports, etc. 

 



Technical Assistance for Implementation of Institutional  
Reforms in Road Sector of Uttar Pradesh Report No. 23
 

 

May 2007 18

 

6. ROADS AND ECONOMIC DEVELOPMENT 

6.1 OVERVIEW 

The Government of India has designated the Road Transport sector as the first area of 
concentration for the speedy economic development of the nation. For achieving this, the 
Government of India has advised the states to improve their 'strategic' core road network to 
facilitate speedy economic development of the states and hence the nation. In order to 
understand the relation between road development and economic development, it is necessary 
to understand the linkages that exist between transport and economic development, while 
stating some evidences from developed as well as developing nations. 

6.2 IMPORTANCE OF ROADS IMPROVEMENT AND ECONOMIC DEVELOPMENT 

A good measure of economic development is the increase in income and employment 
generation. According to the studies and empirical evidences, transportation infrastructure 
influences key economic factors such as industry, regional, and national levels.  

Theoretical considerations suggest that the primary mechanism by which changes in transport 
could have an effect on the economy is by the change in the costs of movement of goods and 
passengers. Besides this, there are a number of other mechanisms by which road/transport 
improvements, could in principle, improve economic performance. To name a few: 

• Local economic activities depend on highways/roads to transport both commodities and the 
labour force. 

• Reorganization or rationalization of production, distribution and land-use 

• Effects on labour market catchment areas and hence on labour costs 

• Unlocking inaccessible sites for development 

• Highway system can allow regions to specialize in production of commodities they are most 
efficient in producing because the highway improvements can create greater potential for 
more profitable trading activities. 

• Increase in output resulting from lower costs of production 

• Stimulation of inward investment 

• Triggering growth stimulates further growth 

According to the National Transport Policy Committee (NTPC) Report, 1980, it was found that 
Gross Capital Formation (GCF) in Transport Sector and the growth rate of Gross Domestic 
Product (GDP) are positively co-related over time. An elasticity of GDP with respect to GCF has 
been estimated as 0.14 which indicates that 1 percent increase in GCF leads to an increase of 
0.14 percent in GDP. The reverse impact of GDP on GCF in transport sector is also found to be 
positive, i.e., with 1 percent increase in GDP, there is a requirement to step up GCF by 0.086 
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percent. NTPC Report even establishes quantitative relation between investment in transport 
and its impact on employment generation. There are a number of empirical evidences, which 
have been cited, both from developing and developed countries. These have been given in 
details in Annexure D.     

In the states of Andhra Pradesh, Uttar Pradesh, Rajasthan, Orissa, Kerala, West Bengal and 
Karnataka, a study14 was undertaken to study the impact of road widening work on the adjoining 
settlements. The ex-poste analysis of the individual corridors was carried out through primary 
data collection. Some of the impacts of the road widening works (after a period of between one 
year and three years) measured along the corridor, showed that: 

• The traffic composition moved more in favour of privately owned passenger vehicles, 
reflecting one of the two: 

- Shift in mode of transport 

- Generated traffic. 

• Speeds improved leading to reduced travel time. 

• It has been observed that the number of patients being admitted went up, also more doctors 
were available for attending the patients. The feedback received from the interviewees 
reflected one of the reasons for the change to be provision of better roads and transport 
system. 

• The enrolments in schools, especially of girls went up. The number of teachers also showed 
a positive trend in the state of Rajasthan, Orissa, UP and West Bengal.  

• The goods which were being sold in the local market earlier due to lack of a good road, were 
finding way to the major markets, where the produce could fetch better price. This has been 
particularly so in Rajasthan. 

• The activities in terms of number of loan disbursements and number of loan accounts have 
shown substantial growth in the states of Andhra Pradesh, Orissa, UP and West Bengal 
once the widened road was opened to traffic. 

• The number of operating industries, the value of production as well as the employment in 
industries have been seen to have gone up after the completion of road widening works. The 
change has been substantial in Andhra Pradesh, Karnataka, Orrissa and Rajasthan. 

• The road widening work is seen to have some impact on the public transport. The number of 
bus stops along the corridor have gone up in Karnataka and Rajasthan, whereas the number 
of buses plying have been inversed substantially in Kerala and Uttar Pradesh. 

                                                 

14 Study undertaken by LASA, ‘Benefit Monitoring and Evaluation study’ for ADB. This covered impact of roads funded for widening 
by the ADB. 
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• It has helped in improving the standard of living of the people by improving their family 
incomes by generating roadside activities. This has been observed to be true in all states 
except West Bengal, where it has been moderate. 

It has also been observed that longer the time of project completion, higher the benefits 
observed by the beneficiaries. Similar impacts have been seen to be realized by the other 
developing countries as described in Annexure D.  

All the cases strongly show the impact of road development on increase in income, reduction in 
poverty, increase in employment opportunities, increase in production, etc. All these indicators 
result in maximisation of benefits of the society, and hence economic development. Another, 
more important point which emerges from these cases is that provision of transport system 
before the crisis point is reached gives an accelerated boost to economic growth. Those 
economies which wait for the demand of transport system to emerge through bottlenecks and 
reduced transport related efficiency, normally suffer on the growth front in the long run-China 
and Soviet Union. But countries like USA and Canada, who planned for the critical transport 
network the moment realisation came to reach the remote areas of the country, are reaping the 
fruits today. The investment in transport sector, before its demand, especially during the take-off 
stage of any economy is very critical to its development. 

 



Technical Assistance for Implementation of Institutional  
Reforms in Road Sector of Uttar Pradesh Report No. 23
 

 

May 2007 21

 

7. STRATEGIC PLANNING  

7.1 STRATEGIC PLANNING 

The relation between road/transport improvement and economic development clearly indicates 
that it is possible to guide development of an economy by providing transport infrastructure in 
the strategic manner. The strategic planning here refers to the planning which involves 
intentionally setting goals (choosing a desired future) and developing an approach towards 
achieving those goals. A next step in the strategic planning process is the assessment of the 
present situation followed by the development of strategies, goals and objectives.  

In a state like UP, which has the potential for development, it is important that sufficient 
infrastructure be provided so as to enable economic development within the state. Strategic 
planning should aims at investing in those regions first, which have a higher potential for 
development. This would maximize the economic benefits from investment. The identification of 
such projects has to follow a certain procedure, which should now be taken over by the UP 
PWD. The planning needs to be holistic and not piece meal, as it has been in the state so far.  

7.2 FUNCTIONS 

Some of the major Functions of the PWD with respect to the strategic planning, should be to 
identify the areas of development/potential for development within the state; to maintain a 
database of the existing road network within the state; identifying the roads which are most 
strategic for balanced development in the state and to provide for a good and efficient road 
network (new roads as well as upgrading and maintaining existing ones) within the state to aid 
development of the economic activities. 

7.3 PROCESSES 

As already mentioned, so far the road agencies have been depending upon the consultants for 
identifying the roads which are more important for the development of the economy and also 
those roads which are required to be attended to in priority as they are already or likely to very 
soon, become a bottleneck to development. However, it is time that the PWDs start taking up 
the job of strategic planning themselves, and prioritise and phase the projects for development 
and upgrading, based on the resources available with the PWD. This would ensure smooth 
implementation of the projects. 

In order to handle this job in-house, it is required that the PWD maintains a good database on 
the road network of the state, along with its condition, capacities, traffic levels, etc. Once this 
database is computerised, it will be easily up gradable. The up-gradation and maintenance 
decisions can then be taken in house, which will be more effective.    

 



Technical Assistance for Implementation of Institutional  
Reforms in Road Sector of Uttar Pradesh Report No. 23
 

 

May 2007 22

 

8. STRATEGIC PLANNING IN PWD 

8.1 IN THE CONTEXT OF POLICY AND PLANNING UNIT 

All planning related activities for the road network in the state, are finally to be undertaken by 
PWD in house. The proposed unit on Policy and Planning is expected to undertake the 
responsibility of developing a tool for undertaking the strategic planning for maintaining the road 
network within the state of UP. The expertise of the Policy and Planning unit within UP PWD 
should be such as to: 

• Be well conversant with the plan objectives of the state, and should be able to comprehend 
the same into development plans; 

• Should be well conversant with the road network within the state; 

• Should be familiar with the state/national level sector level proposed plans for development; 

• Should be able to undertake a strategic prioritisation study for the projects to be taken up on 
priority; 

• Phasing of the projects, given the resource constraints like manpower, budget, institutional 
capacity, etc. 

The proposed Policy and Planning unit is expected to play a very important role, so far as the 
planning of the core road network for development (new roads) and maintenance is concerned. 
For this the Unit has to work very closely with the other departments. 

8.2 STRATEGIC CORE ROAD PLANNING IN THE CONTEXT OF ROAD 
NETWORK MASTER PLAN EFFORTS 

The road network master plan is proposed to be developed for the state of UP. This master plan 
is to form the base for strategic planning for the core road. The network Master Plan is expected 
to be a grid of all important and strategic roads in the state, including the core road.  

The Road Network Master Plan may give rise to the identification and possible inclusion of some 
more (important) roads within the strategic core road category, as this network is expected to 
filter out all the less important roads at the state level. Further, there could be some insights into 
the need for upgrading some of the roads to a higher order of classification.    
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9. CONCLUSIONS 

The dependency of the UP PWD needs to be reduced on the consultancy sector for 
identification of strategic core road network for development. The establishment of the Policy 
and Planning Unit will enable the PWD to develop its own policy framework within the context of 
the overall policy framework for the transport sector. Based on this policy framework the Policy 
and Planning Unit will develop strategic plans that compliment and support the road sector 
policy framework. 

This will enable the PWD to formulate maintenance and development plans and projects for the 
entire road network that are the logical implementation of these strategic plans.   
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10. FOCUS GROUP  

Issues raised by the Focus Group meeting held on Thursday 10th May 2007: 

1. Prioritisation criteria for 44,220 kilometres to be given.  

The first step in prioritising is to identify the core road network. This could be based on a number 
of criteria, such as: 

a) Traffic volume;  

b) essential linkages;  

c) developmental aspects;  

d) population and population growth potentials;  

e) the study of trips and trip frequencies;  

f) Origin and Destination matrices;  

g) settlement analyses; flow/gravitational analyses;  

h) socio-economic factors,  

i) Military or strategic importance to GoI, etc.  

These and other criteria are discussed with the relevant techniques that can be used to develop 
a road network master plan / strategic core network in Report No. 29: "Review report 
development of road network master plan".  Report No. 3: Inter-Agency Working Group study to 
facilitate GoUP decisions, legislation and other actions on an affective long-term ownership and 
funding framework for non-core UP roads, addressing sustainable devolution of village roads 
and orphan roads" also addresses the selection of Core roads. 

The Consultants confirmed their agreement with the figure of some 44,000 kms made up of 
State Highways, Major District Roads, and the majority of Other District Roads. The basic split 
between core and non-core roads was based on management requirements. It is envisaged that 
maintenance of the core road network will be based on a suitable RMMS program linked to 
HDM-4. This system will produce a prioritised list of roads for maintenance based on specific 
maintenance criteria and available budget. It is also anticipated that the greater majority, if not 
all, of maintenance work will be outsourced. 

The non-core road network will NOT use such a sophisticated software program. It is anticipated 
that the greater majority of the maintenance work will not be outsourced. 
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2. Establishing procedure for identifying and implementing interventions to 
adequately support Railway Freight Corridor 

3. Establishing procedure for identifying and implementing interventions to 
adequately support National Initiatives like North – South Corridor 

4. Plan for addressing Border area roads 

5. Through roads 

One of the tasks of the Policy and Planning Unit will be to determine the Road Sector Transport 
Policy and to ensure that it reflects the State Transport Sector Policy and integrates with that for 
the Rail sector.  

In order to identify intervention requirements for items 2 to 5 the first step will be to acquire 
relevant up to date traffic data. In the case of items 2 and 3 this will also entail the obtaining of 
origin and destination data and exit points from the rail / road network respectively. Based on an 
analysis and forecast of base line traffic using a particular link and by then adding on the 
additional traffic generated from rail / road, a forecast of future traffic density can be made.  

In the case of items 4 and 5 base line traffic should be forecast and any potential for additional 
traffic added in. This will then allow possible interventions to be identified, ranging from 
maintenance to strengthening to widening. Where a shortage of funds exists, maintenance 
should take first priority. Thereafter benefit cost analyses should be used on the remaining 
projects in order to prioritise / rank investment options. 

Major Deficiencies to be addressed are: 

6. Crust requirements 

7. Width requirements 

8. Drainage / CC Roads requirements in abadi areas 

Items 6 to 8 above are addressed in Report No. 34: "Report to re-establish annual road and 
bridge condition and traffic surveys for core road network". As detailed in Report No. 34 the 
annual condition surveys will indicate the various conditions of the road crust, etc. Report No.44: 
"Review Report on Implementation of upgraded maintenance practices and standards for core 
road network", due to be submitted in November 2007 will address maintenance options. 

9. A realistic assessment of core road length based present conditions 

This relies firstly on the identification of the core road network as detailed in item 1 above. 
Secondly, having identified the core network it will then be necessary to identify the condition 
data relating to any particular link or, undertake condition surveys of the link in question. 
Condition surveys and the data requirements are identified in Report No. 34 - Report to re-
establish annual road and bridge condition and traffic surveys for core network. 
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10. Development of GIS map of UP which should have all necessary features to assist 
in planning 

GIS mapping is not a prerequisite for planning. However, the development of a pilot GIS 
mapping feature for roads within UP, has been proposed although it currently is not part of the 
TA. It will be essential that the policies, standards and accuracies be agreed first with both 
internal stakeholders and any external stakeholders from other relevant agencies, given that the 
mapping data produced is likely to be shared. It will also be necessary to agree on policies for 
updating, taking into account whether PWD has the ability to collect its own GPS data, or 
whether it needs to hire GPS contractors. Road construction contractors may also be able to 
provide ‘as-built’ drawings and/or GPS coordinates of roads. It will also be necessary to 
identify/agree, in addition to the road itself, what other items are to be geographically located 
during the surveys. Relevant ‘off the shelf’ software can be purchased to graphically represent 
the data collected.   

11. Development of software to assist in planning 

In order to undertake road maintenance planning it will be necessary to purchase a suitable 
RMMS program that, amongst other things, will provide information on the following; 

• Bridge data base 

• Road data base 

• Traffic data base 

• Pavement management system 

• Monitoring and evaluation system 

• Environment and social information system 

• Accident information system 

• Project; annual programme; plan programme, evaluation system 

• Mapping ability either thematic mapping or GIS mapping as in item 9 

This type of software will link to HDM-4 to produce a prioritised list of roads for maintenance set 
against specific maintenance targets and budget. Report No. 42: "Report on Establishing Road 
Maintenance Management System (RMMS) featuring rational prioritisation on techno-economic 
criteria, and apply to core road network maintenance management", submitted in November 
2006, considers this issue. 

GIS is not part of this Project although the World Bank has requested the TA Consultant to look 
into this issue and prepare Terms of Reference. This has not yet been done, although some of 
the work is in hand. 

It is also possible to develop further software that can interlink this software to provide a user 
tool for network planning purposes.  
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11. MINUTES OF THE MEETING WITH FOCUS GROUP H – PWD PLANNING, 
PROGRAMMING AND BUDGETING 

Objective: to review Revised Draft Report 23 – Report on Implementation of core roads – 
strategic planning functions and process in PWD 

Focus Group meeting was held on 29th May 2007 at 15.00 hrs.  

The Focus Group members suggested that the following points may be incorporated in the 
Report:  

1. The Report should also include list of connected Reports 

R
ep

or
t 

N
um

be
r 

Title of Report Date of 
submission 

18 
Report on Suggestions on Establishing PWD Unit For Projects Policy and 
Planning 

Apr-07 

29 Review report development of road network master plan Feb-07 

3 

Inter-agency working group study to facilitate GoUP decisions, legislation and 
other actions on an effective long-term ‘ownership’ and funding framework for 
‘non-core’ up roads, addressing sustainable devolution of ‘village roads’ and 
orphan roads responsibilities and gang labour management 

Mar-07 

34 
Report to re-establish Annual Road and Bridge Condition and Traffic Surveys 
For Core Network 

May-07 

42 
Report on Establishing Road Maintenance Management System (RMMS) 
featuring rational prioritisation on techno-economic criteria, and apply to core 
road network maintenance management 

May-07 

44 
Review Report on Implementation of upgraded maintenance practices and 
standards for core road network 

Nov-07 
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2. The list of data to be collected as per Report 34 should be included in the Report. It 
should also be ascertained that this list is sufficient to set up HDM-4 analysis 

The following is a list of Data Requirements for Road and Bridges under the heading of 
Inventory Surveys, Condition Surveys, and Traffic Surveys: 

Inventory Surveys: Roads 
 Carriageway 
• Carriageway Type 
• Wearing course - type and thickness 
• Road base - thickness 
• Width of Road 

 Road Junction details - type of intersection 
 Horizontal curve details 
 Vertical curve details 
 Drainage 
• Type 

 Shoulder 
• Type 
• Width 

 Footpath 
• Type 
• Width 

 Distance of PWD boundary from Centre Line of carriageway 
 Land Use 
 Terrain 
 Embankment / Cutting 

Inventory Surveys: Bridges 
 Structure 
• Year of construction 
• Number of Spans, Clear Span 
• Length of Bridge 

 Superstructure 
• Type of Bridge 
• Type of Material 
• Thickness 

 Sub-structure 
• Type of Abutment 
• Type of Pier 
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 Foundation 
• Type 
• Construction Details 

 Wingwall Type 
 Railing / Parapet Type 
 Crash Barrier 
 Wearing Course 
• Type 
• Thickness 
• Carriageway Width 

Inventory Surveys: Culvert 
 Structure 
• Type 
• Span 
• Width 
• Height 
• Depth of Slab 

 Superstructure - Type 
 Substructure - Type 
 Foundation 
• Type 
• Construction details 

 Wingwall Type 
 Railing / Parapet 

• Type 
• Width 

 Crash Barrier 
 Wearing Course 
• Type 
• Thickness 
• Carriageway Width 

Condition Surveys: Roads 
 Pavement 
• Rutting: depth, breadth, width and length of rutting, distance from the centre line.  
• Cracking: width and length of cracking, type of cracking (hair cracking, alligator 

cracking, etc.) 
• Pot Holes: depth, breadth and width of pot hole.  
• Stripping: area of stripping. 
• Length affected by Ravelling. 
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• Area of Shoving. 
• Skid resistance. 

 Pavement Strength evaluation: 
• Deflection. 
• Field CBR. 

 Shoulders:  
• Width of shoulder,  
• Condition.  
• Condition of kerbs. 
• Side slopes in case of embankment: condition of slope approximate distance of toe 

from the edge of the shoulder. 
 Drainage: 
• Type of side drainage 
• Width, depth/diameter of side drains, material used for construction, condition. 
• Type of cross drainage, condition, material used for construction.  
• Adequacy of waterway. 

Condition Surveys: Bridges 
 Superstructure - Slab 
• Overall Condition  
• Spalling of Concrete 
• Exposed reinforcement 
• Presence of Cracks 
• Vibration 

 Abutment 
• Overall Condition 
• Spalling of Concrete 
• Exposed reinforcement 
• Presence of Cracks 

 Pier 
• Overall Condition 
• Spalling of Concrete 
• Exposed reinforcement 
• Presence of Cracks 

 Other 
• Parapet / Railing 
• Footpath 
• Wearing Course 
• Expansion Joint 
• Bearings 
• Waterway 
• Presence of Scour 
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• Floor Protection 
• Approach Protection 

Condition Surveys: Culverts 
 Superstructure 
• Overall Condition  
• Spalling of Concrete 
• Exposed reinforcement 
• Presence of Cracks 
• Vibration 

 Abutment 
• Overall Condition 
• Spalling of Concrete 
• Exposed reinforcement 
• Presence of Cracks 

 Pier 
• Overall Condition 
• Spalling of Concrete 
• Exposed reinforcement 
• Presence of Cracks 

 Pipe 
• Overall Condition 
• Headwall 

 Other 
• Clogging / Silting 
• Parapet / Railing 
• Waterway 
• Presence of Scour 
• Floor Protection 
• Approach Protection 

Traffic and Other Survey Data 
 Classified Traffic volume data. 
 Origin and destination surveys 
 Speed and delay pattern. 
 Vehicle Operating Costs 

Costs of Maintenance and New Works 
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3. Guidelines for OD Data requirement for planning may be included  

Origin and Destination Survey: 

Origin and Destination studies are conducted to determine the travel pattern of vehicles. The 
preferred method of conducting O-D surveys is by road side interviews at cordon points or 
other selected locations. Roadside interviews are preferred in cases of highway planning 
which requires a specially designed survey format. In the case of road side interviews, where 
delays to vehicles are to be kept to a minimum, a post-card method or license number plate 
method is applicable. In these cases the driver can be handed a post-card on which are a 
number of questions which can be completed later and then posted to the PWD. Number 
plates can be used simply to track where a vehicle has come from. 

Other methods include household surveys, and work place based surveys. These last two 
methods are generally preferred in cases where traffic surveys are conducted for town and 
city planning.  

A team of well-trained enumerators under the supervision of a qualified engineer should 
conduct the study. A sample of survey forms for goods vehicles, passenger vehicles and 
buses is provided below. 
 
Data requirements: 

The data to be collected should be determined according to the purpose of the study. The 
common data required to be collected is: 

• Socio economic characteristics such as age, income, education and experience of the 
staff on board.  

• Origin and destination of the vehicles. 

• Vehicle characteristics like type of vehicle, number of axles, load carried, age of 
vehicle, type of goods carried. 

• Travel time, travel purpose for passenger vehicles and frequency of travel. 

• Occupancy, in case of passenger vehicles. 

• Delays if any, causes and location of delay. 

• Opinion on riding comfort, other issues such as road markings, signboards, and safety 
measures. 

• History of accidents. 
 

Location of Origin and Destination Surveys 

They are generally conducted on mid sections of roads such that no diversion of traffic 
takes place in the near distance and/or at places where most of the vehicles come to stop 
such as petrol pumps, places of refreshment, etc. The location should be selected 
considerably away from habitations to ensure that there is no disturbance to the public 
activities from the survey and vice versa. 
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Date of survey: Name of Road: Corridor No: Section ID:

Location: Direction: From To

1 Hour of the Day: Registration No.:

2 Type of vehicle: 7. LCV/Tempo 8. 2-axle Truck 9. 3- axle Truck

10. Multi axle truck 11. Tractor with Trailor 12. Tractor Without Trailor

3 Origin: Place: ____________________________________

Taluka/District:______________________________

State:______________________________

4 Destination: Place: ____________________________________

Taluka/District:______________________________

State:______________________________

5 Route (Broad names):

6 Travel Distance (Kms): ______________________________

7 Travel Time( In Hrs./ Min.): ______________________________

8 Commodity Type: 1. Food Grains 5. Minerals &  Ores 9. Machines / Parts

2. Fruits and Vegetables 6. Iron & Steel 10. Fertilizers / Chemicals

3. Textiles & Clothing 7. Wood and Prod. 11. Others(pl.specify) ______

4. Petroleum Products 8. Coal / Coke 12. Empty

9 Quantity of Goods (tones)

10 Value of Goods (Rs.)

11 Frequency: 1. _______times every day 2. Daily

3. 2/3 times a week 4. Once a week

5. Occasionally

12 Drivers Income (Rs./m):

13 Helpers Income (Rs./m):

GOODS ORIGIN-DESTINATION SURVEY
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Date of survey: Name of Road: Corridor No: Section ID:

Location: Direction: From To:

1 Hour of the Day: Registration No.:

2 Type of vehicle: 1. Sc/Mc 2. Auto Rickshaw / Tempo / Chakda

3. Car/Jeep (OT) 4. Car/Jeep (NT)

3 Origin: Place: ____________________________________

Taluka/District:______________________________

State:______________________________

4 Destination: Place: ____________________________________

Taluka/District:______________________________

State:______________________________

5 Route (Broad names):

6 Travel Distance (Kms): ______________________________

7 Travel Time( In Hrs./ Min.): ______________________________

8 Occupancy:

9 Purpose: 1. Work 2. Education 3. Business

4. Social 5. Shopping 6. Recreation

7. Health 8. Return 9. Others

10 Frequency: 1. _______times every day 2. Daily

3. 2/3 times a week 4. Once a week

5. Occasionally

11 Personal Income (Rs./m): 1. Less than 2000 2. 2000 - 5000 3. 5000 - 10000

4. 10000 - 15000 5. > 15000

12 Have you ever met with an accident? Yes/No
if YES, reasons you feel

Name & Signature

PASSENGER ORIGIN-DESTINATION SURVEY
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Date:         \            \ 2005 Name of Road:

Location: Direction: From To

Corridor No: Section ID:

S.No. Type of Bus Occupancy

5. Mini Bus                           6. Standard Bus

Name & Signature

Origin Destination

BUS ORIGIN-DESTINATION SURVEY
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12. PRESENTATION TO PROJECT STEERING COMMITTEE 
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Report No. 23:    Report on Implementation of Core Roads – Strategic 
Planning Functions and Processes in PWD

DEFINITION of CORE ROADS

The Core Road Network was indirectly defined in Report No.3: 
Inter-agency Working Group Study to Facilitate GoUP
Decisions, Legislation and Other Actions on an Effective Long-
Term 'Ownership' and Funding Framework for 'Non-Core' UP 
Roads Addressing Sustainable Devolution of 'Village Roads' 
and Orphan Roads. 

The Non-core road network was considered to be roads other 
than State Highways, Major District Roads, and Other District 
Roads.

UPSRP IDS
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DEFINITION of CORE ROADS

The basic difference between core roads and non-core roads 
related to the ways in which the roads were to be managed and 
maintained. The proposal put forward, and not yet accepted, 
was that the core road network would be managed using a 
pavement management system linked to HDM-4 and 
maintenance work would be outsourced. 

UPSRP IDS
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A Strategic Core Road network could then be selected from 
the roads that make up the Core road network. In this Report 
the term 'Strategic Core' has the same meaning and definition 
as Core used in reports written by other Consultants.
The 'strategic' core road network is the minimum road network 
required to support the economic and social development of 
Uttar Pradesh by providing good quality road linkages between 
the major population, industrial and culturally valuable 
locations in the state. The 'strategic' core road network most 
influences the economic well-being of the state, therefore has 
to be maintained at all times.

UPSRP IDS
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Roads such as State Highways (SHs), Major District District
Roads (MDRs), and some Other District Roads (ODRs) 
connect many medium size towns and small settlements. 
Importance of such roads is two fold. 

Firstly, these roads act as the collector of traffic from 
thousands of village roads, which are densely spread all over 
the State, thus, forming a heavy and strong base of pyramid of 
hierarchy of roads. 

Secondly, these roads act as feeder roads to all the important 
route systems comprising of National Highways and some 
other State Highways (SHs).

UPSRP IDS



Report No. 23:    Report on Implementation of Core Roads – Strategic 
Planning Functions and Processes in PWD

UPSRP IDS

Class I Cities

Class II, III and IV Towns 
Industrial/ Market Centres

Villages/ Hamlets

Metropolitan Cities/ 
Million Plus

SETTLEMENT HIERARCHY

SHs

MDRs & ODRs

VRs

Expressways
NHs

ROAD HIERARCHY

NHs
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Strategic Core Roads comprise SHs and MDRs. In the entire 
state of UP, of the total strategic core roads identified, 
approximately, 40% of the strategic core roads connect 
industrial and tourist places and almost all of them pass 
through the major urban centres. 

The PWD road network is 44,220 kms. The length of the 
Strategic Core Roads network is approximately 15% of total 
PWD road network, and in 2006 carried approximately 9.2 
lakh PCU’s equivalent.

UPSRP IDS
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PWD Core Road Network

UPSRP IDS

Road Type Road Length (Km) % share of Total Road Network under PWD 

SH 8,546 19.3 

MDR 7,274 16.4 

ODR 28,400 64.2 

Total 44,220 100.0 
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The Strategic Core Road Network is considered to be the 
most important to the State economy as these roads connect 
major economic centres: 
Urban centres/settlements;
Industrial centres;
Agricultural centres/markets;
Tourist centres.
For the economic development of the State it is important that 
the mobility levels between these traffic magnet centres is 
efficient.

UPSRP IDS
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As per the study by DHV et.al, about 6,800 kms of the total 
Core Road network has been identified as the Strategic Core 
Road network, and prioritized for various works. 

Out of that about 3,500 kms are being developed with 
assistance from different funding agencies, viz World Bank 
and ADB, and the remaining 3,300 km is to be developed 
through UP Government’s own resources or vide PPP. 

UPSRP IDS
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RMMS

It is proposed that PWD use an RMMS for maintenance 
planning of the core road network. This will require the 
collection road and bridge condition data. It will also require 
traffic data, vehicle operating costs, and relevant construction
and maintenance costs.

A Pilot scheme should be set up to  test the effectiveness of 
the data collection procedures. Based on the findings from 
the Pilot scheme, any refinement needed to the procedures 
and data collection forms can be undertaken before 
implementing same on the entire PWD road network. 

UPSRP IDS
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NEED for STRATEGIC PLANNING in PWD

The core roads are of high importance to the State. The gap 
between desired needs and satisfied demand is vast. There 
is a need to identify those projects, which are most needed by 
the society. Roads not only connect a number of large and 
smaller cities and middle order towns but also several other 
important economic centres, contributing to the State’s 
economy. 

Strategic planning can help in identifying projects which are 
beneficial to society. However no strategic planning has been 
undertaken within the PWD. 

UPSRP IDS
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Importance of Road Improvements and Economic 
Development

A good measure of economic development is the increase in 
income and employment generation. Transportation 
infrastructure influences key economic factors such as 
industry, regional, and national growth levels. 

The primary effect on the economy is by the change in the 
costs of movement of goods and passengers.

UPSRP IDS
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Strategic Planning

The proposed Policy and Planning Unit will be mandated to 
carry out the following tasks:

UPSRP IDS

1.To maintain a database of the existing road network 
within

the State
2.To identify the areas of development, or potential for 

development, within the state
3.To identify the roads which are most strategic for

balanced development in the State 
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4. To aim at investing in those regions which have a higher 
potential for development. Planning should be holistic and 
not piecemeal.

5. To provide for a good and efficient road network (new 
roads as well as upgrading and maintaining existing ones) 
within the State to aid economic development.

UPSRP IDS
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ANNEXURE - A 

Overview of TCE Report (w.r.t. the deliverable) 

IDS strategy involved the following steps: 

• Identification of the focus functions of New Works, Network Maintenance and Operations 

• Missions for each of the focus functions  

• Organization redesign in terms of structure, systems and process for Mission 
Accomplishment 

• Development of Implementation Plan 

Organizational Structure: 

At strategic level the department would be divided into 3 functional units and one strategic 
planning unit, each headed by CE. 

Key Process and Systems: 

A strategic Planning function within the Department to be established to prepare strategic plans, 
policies and master plans at state level for the state road network. A new post of CE planning 
has to be created for the purpose. (This has been already done). Road consultancy cell has to be 
established in the medium term with a Superintending Engineer in charge of the operations 
under CE (Strategic Planning). This may be hived off in the long term into a separate 
organization. 

PLANNING PROCESS 

Key Concerns: 

Consultancy Services for Policy support and Institutional Development Study, TCE Consulting 
Engineers Ltd. Tata Consultancy Services, sir Owen William Innoveshment Ltd, Final Report, 
June 2002.   

a. Lack of Strategic Planning activity in the department currently limited to road policy. 

b. Lack of long term planning for capacity argumentation to the projected traffic demand. 

The following sections provide recommendations with respect to various planning functions. 

Key Recommendations : 

1. Road Network with respect to planning functions  

• Classify the State Road Network (SH, MDR, ODR, VR) 
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• Definition of CRN which should be a subset of Major Road Network. Identification based 
on 

- Network should pass through commercial traffic corridors. 

- Connectivity to the major traffic generating centers and higher hierarchy roads (NH). 

• Prioritize the CRN within the existing State Road Network and strive to achieve all the 
elements of the vision. Within the CRN, all the elements of the road geometrics shall be 
modified to conform to the latest IRC guidelines and standards, on priority. 

2. Road Development Planning Recommendations 

• Planning Department functions to be expanded to incorporate road development 
prioritization criteria for major roads and rural roads. Prioritization of projects shall be 
based on sound techno-economic evaluation. Standard procedures that are to be 
followed shall be documented for different categories of the roads; 

• There shall be clearly defined targets for connectivity, widening and strengthening, and 
maintenance levels. The transition process from single-lane to double –lane on both the 
core and non-core network should be the part of the plans 

3. Stakeholders Involvement Recommendations 

The Department should solicit inputs from road users and other stakeholders in developing road 
policies, plans and prioritization criteria. 

4. Announce Departmental Plans, Targets and Achievements 

Recommendations 

The Department should publish an Annual Report showing the targets the achievements of the 
Department during the year and the targets for the coming year to act as a key reference for 
stakeholders and the general public. 

Indicative Missions to each of these areas: 

Network Maintenance and Operations: 

a. Core Road Network to be encroachment free by the year 2006. 

b. Renewals of core road network to be condition responsive according to the present 
standards. 

To accomplish these missions, PWD will have to reorient its strategy towards resource 
mobilization and utilization. 

Strategic Planning to be separated functionally from operations. 
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ANNEXURE - B 

Core Roads :Tourist and Industrial centres connectivity 

Sl. 
No. 

Name of the Road portions on 
the Core road network 

Category/Road 
Number 

Length 
(km) Industry Tourist 

/pilgrimage

State Highways/Major District Roads 

1 Andra-Ramsanehighat Road MDR-03 17.25     

2 Katra-Jalalabad - SH 38 MDR-05W 35     

3 Junction ODR/MDR 06- Junction 
NH2 Road MDR-06 1.3     

4 Chandon Chanki (Nepal Border) - 
Dudhwa - Paliya Road MDR-06 C 25     

5 Sheesma - Manpur - Bazpur Road MDR- 10/49/65 42.15     

5 Mathura - Vrindavan-Naujheel 
Road MDR-123 W 45.3   * 

6 Gomat - Naujheel - Chatta MDR-139 44     

7 Muzaffarnagar - Jansath - 
SH47/Bijnor Road MDR-14W 30.66  --    

8 Gorakhpur - Sikari MDR-49 32.2  --  * 

9 Sonbhadra - Sakti Nagar MDR-73 40     

10 Buddanpur - Ambari MDR-97 29.72     

11 Pratapgarh (Bela) - Dhakwa 
Junction (NH 56) MDR-98 45     

12 Jagdishpur - Pratapgarh MDR-154 E 78.5     

13 Sikari - Bellghat - Kamariaghat - 
Buddanpur ODR 40.61     

14 Bakewar - Junction MDR 06 Road ODR 11     

15 (Sonali/Nepal) - Nautanwa - 
Gorakhpur - Deoria SH-01 138.4  --  * 

16 Deoria - Ballia Road SH-01 109.6  --    

17 Ram Nagar - Gonda Road SH-01A 48     

18 
Lumbini (Nepal) - Nuagarh - Basti - 
Akbarpur - Jaunpur - Mirzapur - 
Robertganj - Dudhi Road 

SH-05 425  --  * 

19 Varanasi - Robertganj Road SH-05 A 55  --  * 

20 Bahraich - Ram Nagar - Barabanki 
Road SH-13 80     
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Sl. 
No. 

Name of the Road portions on 
the Core road network 

Category/Road 
Number 

Length 
(km) Industry Tourist 

/pilgrimage

21 Barabanki - Andra - Haidergarh 
Road SH-13 50.25   * 

22 Haidergarh - Bacharawan Road SH-13 28     

23 Bacharawan - Fatehpur Road SH-13 72     

24 Fatehpur - Banda Road SH-13 76.5     

25 Varanasi - Mohammadpur - Sarai 
Rani - Azamgarh Road SH-13/ 66A/34 85.9  --  * 

26 Garh Mukteswar - Meerut Road SH-14 42     

27 Meerut - Bagpat - UP Border Road SH-14 48  --  * 

28 Faizabad - Raibareilly Road SH-15 108.6     

29 Meerut - Bulandshahar - Narora 
Road SH-18 146  --  * 

30 Gunnaur - Utjahani Road SH-18 101     

31 Belraya (UP Border) - Nighasan - 
Lakhimpur Road SH-21 52     

32 Lakhimpur - Sitapur Road SH-21 43.57     

33 Sitapur - Benjganj - Hardoi - 
Kannauj Road SH-21 135.6   * 

34 Kannauj - Auraiya - Jalaun - Orai 
Road SH-21 144.4  --    

35 Orai - Panwari Road SH-21 60     

36 Pallia - Khutar Road SH-25 42.2     

37 Khutar - Shahjahanpur - Hardoi - 
Lucknow Road SH-25 250  --  * 

38 Pilibhit - Puranpur - Khutar Road SH-26 72.4     

39 Khutar - Lakhimpur - Nanpara - 
Bahraich Road SH-26 191     

40 Bahraich - Balrampur - Utraula - 
Basti Road SH-26 217  --  * 

41 UP State Border South of Khatima -
Pilibhit Road SH-29 25     

42 Pilibhit - Shahjahanpur SH-29 83     

43 Shahjahanpur - Jalalabad SH-29 20.4     

44 Jalalabad - Allahganj SH-29 19.6  --  * 

45 Allahganj - Farrukahabad SH-29 24  --  * 
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Sl. 
No. 

Name of the Road portions on 
the Core road network 

Category/Road 
Number 

Length 
(km) Industry Tourist 

/pilgrimage

46 Farukahabad - Etawah - Bhind 
(State Border) SH-29 132  --  * 

47 Bahraich - Gonda - Nawabganj  
Road SH-30 105.85     

48 Faizabad - Akbarpur - Azamgarh 
Road SH-30 138     

49 Bareilly - Budaun Road SH-33 50     

50 Budaun - Sikandra Rao - Mathura - 
UP Border Road SH-33 187.8     

51 Ambari - Shahganj SH-34 13.1     

52 Raibareilly - Sultanpur - Azamgarh 
Road SH-34 215     

53 Azamgarh - Mau - Phepnah Road SH-34 100.3     

54 Lucknow - Raibareilly - Pratapgarh -
Jaunpur - Saidpur Road SH-36 286     

55 Raibareilly - Jagatpur - Unchahar 
Road SH-36A 30     

56 Bareilly - UP State Border South of 
Kitcha SH-37 57  --  * 

57 Bilgram - Mallawan Road SH-38 23     

58 Mallawan - Bangarmau Road SH-38 14     

59 Bangarmau - Unnao - Unchahar - 
Kunda - Allahabad Road SH-38 230  --  * 

60 Lucknow - Mohan - Bangarmau - 
Nanamau - Bilhaur Road SH-40 95.5  --  * 

61 Bilhaur - Rasulabad - Bela -Etawah 
Road SH-40 104  --  * 

62 State Border Sout of Kashipur - 
Moradabad Road SH-41 43.57     

63 Chandauli - Budaun - Allahganj 
Road SH-43 195     

64 Bhognipur - Ghatampur - 
Jahanabad- Bakewa Road SH-46 70.6     

65 Meerut - Bijnor Road SH-47 65  --  * 
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Sl. 
No. 

Name of the Road portions on 
the Core road network 

Category/Road 
Number 

Length 
(km) Industry Tourist 

/pilgrimage

66 Bijnor - Nazibabad Road - Kotware 
(upto UP Border) SH-47 63     

67 Bijnor - Gajraula - Bahjoi - Budaun 
Road SH-51 194.25  --    

68 Fatehpur - Clement Town (State 
Border) SH-55 32     

69 (Delhi) - Bagpat - Saharanpur Road 
(Junction with NH 73) SH-57 160  --  * 

70 Saharanpur - State Border (South 
of Timli) Road SH-57 50  --  * 

71 Muzaffarnagar - Saharanpur Road SH-59 52.6  --  * 

72 Basti - Mehndawal - Rawatganj - 
Padrona - Tamkuhi Road SH-64 168.6   * 

73 Bulandshahar - Siangarh - 
Garhmukteshwar Road SH-65 50.5     

74 Azamgarh - Dohrighat SH-66 39.5     

75 Ghazipur - Azamgarh Road SH-67 53     

76 Jalaun - UP Border (near Bhind) 
Road SH-70 31  --    

77 Etah - Shikehabad Road SH-85 53     

78 
Panipat (UP Border) - 
Muzaffarnagar & Haldaur Dhampur 
Road 

SH-12 115  --  * 
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ANNEXURE - C 

Core Road Network 

Sl. No. Description Road  Number Length (km) 

State Highways/Major District Roads 

1 Andra-Ramsanehighat Road MDR-03 17.25 

2 Katra-Jalalabad - SH 38 MDR-05W 35.00 

3 Junction ODR/MDR 06- Junction NH2 Road MDR-06 1.30 

4 Chandon Chanki (Nepal Border) - Dudhwa - Paliya 
Road MDR-06 C 25.00 

5 Sheesma - Manpur - Bazpur Road MDR- 10/49/65 42.15 

5 Mathura - Vrindavan-Naujheel Road MDR-123 W 45.30 

6 Gomat - Naujheel - Chatta MDR-139 44.00 

7 Muzaffarnagar - Jansath - SH47/Bijnor Road MDR-14W 30.66 

8 Gorakhpur - Sikari MDR-49 32.20 

9 Sonbhadra - Sakti Nagar MDR-73 40.00 

10 Buddanpur - Ambari MDR-97 29.72 

11 Pratapgarh (Bela) - Dhakwa Junction (NH 56) MDR-98 45.00 

12 Jagdishpur - Pratapgarh MDR-154 E 78.50 

13 Sikari - Bellghat - Kamariaghat - Buddanpur ODR 40.61 

14 Bakewar - Junction MDR 06 Road ODR 11.00 

15 (Sonali/Nepal) - Nautanwa - Gorakhpur - Deoria SH-01 138.40 

16 Deoria - Ballia Road SH-01 109.60 

17 Ram Nagar - Gonda Road SH-01A 48.00 

18 Lumbini (Nepal) - Nuagarh - Basti - Akbarpur - 
Jaunpur - Mirzapur - Robertganj - Dudhi Road SH-05 425.00 

19 Varanasi - Robertganj Road SH-05 A 55.00 

20 Bahraich - Ram Nagar - Barabanki Road SH-13 80.00 

21 Barabanki - Andra - Haidergarh Road SH-13 50.25 

22 Haidergarh - Bacharawan Road SH-13 28.00 

23 Bacharawan - Fatehpur Road SH-13 72.00 

24 Fatehpur - Banda Road SH-13 76.50 

25 Varanasi - Mohammadpur - Sarai Rani - Azamgarh 
Road 

SH-13/ 66A/34 85.90 
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Sl. No. Description Road  Number Length (km) 

26 Garh Mukteswar - Meerut Road SH-14 42.00 

27 Meerut - Bagpat - UP Border Road SH-14 48.00 

28 Faizabad - Raibareilly Road SH-15 108.60 

29 Meerut - Bulandshahar - Narora Road SH-18 146.00 

30 Gunnaur - Utjahani Road SH-18 101.00 

31 Belraya (UP Border) - Nighasan - Lakhimpur Road SH-21 52.00 

32 Lakhimpur - Sitapur Road SH-21 43.57 

33 Sitapur - Benjganj - Hardoi - Kannauj Road SH-21 135.60 

34 Kannauj - Auraiya - Jalaun - Orai Road SH-21 144.40 

35 Orai - Panwari Road SH-21 60.00 

36 Pallia - Khutar Road SH-25 42.20 

37 Khutar - Shahjahanpur - Hardoi - Lucknow Road SH-25 250.00 

38 Pilibhit - Puranpur - Khutar Road SH-26 72.40 

39 Khutar - Lakhimpur - Nanpara - Bahraich Road SH-26 191.00 

40 Bahraich - Balrampur - Utraula - Basti Road SH-26 217.00 

41 UP State Border South of Khatima - Pilibhit Road SH-29 25.00 

42 Pilibhit - Shahjahanpur SH-29 83.00 

43 Shahjahanpur - Jalalabad SH-29 20.40 

44 Jalalabad - Allahganj SH-29 19.60 

45 Allahganj - Farrukahabad SH-29 24.00 

46 Farukahabad - Etawah - Bhind (State Border) SH-29 132.00 

47 Bahraich - Gonda - Nawabganj  Road SH-30 105.85 

48 Faizabad - Akbarpur - Azamgarh Road SH-30 138.00 

49 Bareilly - Budaun Road SH-33 50.00 

50 Budaun - Sikandra Rao - Mathura - UP Border 
Raod SH-33 187.80 

51 Ambari - Shahganj SH-34 13.10 

52 Raibareilly - Sultanpur - Azamgarh Road SH-34 215.00 

53 Azamgarh - Mau - Phepnah Road SH-34 100.30 

54 Lucknow - Raibareilly - Pratapgarh - Jaunpur - 
Saidpur Road SH-36 286.00 

55 Raibareilly - Jagatpur - Unchahar Road SH-36A 30.00 
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Sl. No. Description Road  Number Length (km) 

56 Bareilly - UP State Border South of Kitcha SH-37 57.00 

57 Bilgram - Mallawan Road SH-38 23.00 

58 Mallawan - Bangarmau Road SH-38 14.00 

59 Bangarmau - Unnao - Unchahar - Kunda - 
Allahabad Road SH-38 230.00 

60 Lucknow - Mohan - Bangarmau - Nanamau - 
Bilhaur Road SH-40 95.50 

61 Bilhaur - Rasulabad - Bela -Etawah Road SH-40 104.00 

62 State Border Sout of Kashipur - Moradabad Road SH-41 43.57 

63 Chandauli - Budaun - Allahganj Road SH-43 195.00 

64 Bhognipur - Ghatampur - Jahanabad- Bakewa 
Road SH-46 70.60 

65 Meerut - Bijnor Road SH-47 65.00 

66 Bijnor - Nazibabad Road - Kotware (upto UP 
Border) SH-47 63.00 

67 Bijnor - Gajraula - Bahjoi - Budaun Road SH-51 194.25 

68 Fatehpur - Clement Town (State Border) SH-55 32.00 

69 (Delhi) - Bagpat - Saharanpur Road (Junction with 
NH 73) 

SH-57 160.00 

70 Saharanpur - State Border (South of Timli) Road SH-57 50.00 

71 Muzaffarnagar - Saharanpur Road SH-59 52.60 

72 Basti - Mehndawal - Rawatganj - Padrona - 
Tamkuhi Road SH-64 168.60 

73 Bulandshahar - Siangarh - Garhmukteshwar Road SH-65 50.50 

74 Azamgarh - Dohrighat SH-66 39.50 

75 Ghazipur - Azamgarh Road SH-67 53.00 

76 Jalaun - UP Border (near Bhind) Road SH-70 31.00 

77 Etah - Shikehabad Road SH-85 53.00 

78 Panipat (UP Border) - Muzaffarnagar & Haldaur 
Dhampur Road SH-12 115.00 

 Total length of State Highways or Major District 
Roads on the Core Raod Network (km)  6730.28 
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ANNEXURE - D 

Empirical Studies on Transport and Economic Development 

Econometric analyses tell us that there exists a relationship between transport and income. It is 
possible that transport could help generate productive activity in turn creating political pressure 
for further improvement of transport and generating public revenues to help finance it. (Cavelles 
D, Transport and Economic Performance, A Survey of Developing Countries, Creightney, 1993). 

A. Transport and Income  

According to the National Transport Policy Committee (NTPC) Report, 1980, it was found that 
Gross Capital Formation (GCF) in Transport Sector and the growth rate of Gross Domestic 
Product (GDP) are positively co-related over time. An elasticity of GDP with respect to GCF has 
been estimated as 0.14 which indicates that 1 percent increase in GCF leads to an increase of 
0.14 percent in GDP. The reverse impact of GDP on GCF in transport sector is also found to be 
positive, i.e., with 1 percent increase in GDP, there is a requirement to step up GCF by 0.086 
percent    

Road Development Plan for India (1981-2001) has worked out reverse relationship between 
increase in income and the resultant length of roads required to sustain that level of income. The 
relationships are presented in the form of following equations  

R= -1.8186+0.0003531 GNP  (r2 = 0.98) 

R= -4.6345+0.1488 AG   (r2 = 0.94) 

R= 1.5262+0.0889 I   (r2 = 0.99) 

R= -8.8821+0.00003606 P  (r2 = 0.99) 

Where  

R = road length in lakh km; 

GNP = GNP in crores of rupees; 

AG = Agricultural Production Index; 

I = Industrial Production Index; and 

P = Population in Thousands. 

B. Transport and Employment 

NTPC Report further goes into establishing quantitative relationship between investment in 
transport and its impact on employment generation, which is one of the numeraires of economic 
development. Table-4.1 gives a comparative figure of employment intensity by various modes of 
transport. 
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Table 1: Comparative Employment Intensity in Different Modes of Transport – 1977-78 

Employment per lakh rupees of investment 
(number of Person year) S. No. Mode 

Direct Indirect Total 

1. Inland Water Transport 13.20 33.59 46.79 

2. Road Construction and Maintenance 15.0 12.50 27.50 

3. Road Transport Operations 63.86 12.00 75.86 

4. Coastal Shipping 22.40 - 22.40 

5. Railways 3.64 0.66 4.30 

6. Air Transport  0.72 0.25 0.97 

C. Case Studies – Developed Countries 

United States  

USA, in 1880 was an agricultural and trading country. The settlements were primarily along the 
Atlantic seaboard, with a few outposts on the western side of Appalachian Range. Transportation 
was primarily by ship along the sea coast or along the rivers of the coastal region. Some country 
roads existed, but only to tide waterways. Trade in the Mississippi was limited to expensive fur 
trade, the movement of which was made by resorting to expensive water transport. The Indians 
were fond of guns, knives, cooking pots and other metal products, but transportation of bulky 
items was not possible by canoes. In order to promote exchange of product between regions, 
planning of an east-west linkage was necessary for the country, but the geographical features 
were a hindrance. It was important to penetrate the major barriers of Appalachians and Rocky 
Mountains. 

However, a long planning and extensive resource mobilization preceded the actual construction 
of a railroad and canal systems put together-Erie Canal, James River Canal, Union Pacific 
Railroad, etc. The project was finally completed in 1869. The impact of this project was far 
fetching on the US economy: 

• Construction of Union Pacific led to opening of settlement lands along its route. The land 
value along the corridor, went up many folds. 

• The shippers made use of railroad for movement of commodities, as against the earlier 
primitive and expensive means of transport by sea, wherein they had to depend upon the 
government. 

• The demonstration effect i.e. this railroad system led to construction of other critical 
networks, thus opening avenues for development. 

• Private sector become less apprehensive in investing in the transport sector. 
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• By lowering the transportation cost, roads brought new areas and new produces into the 
market. They broadened the market and thus facilitated the division of labor. 

• It opened new area of export. 

• The development of the railroads lead to the development of industries. 

• The Lessons Learnt at large are: 

• The main strategy adopted by the public authorities in the United States in the nineteenth 
century to bring about the development of the country reflected in conquering the 
topographic conditions of the country . 

• The effort was successful only because  the rate of growth of gross national product was 
taken as the criterion. While the record of individual projects was seen to be a mix of success 
and failure, still the country developed rapidly. Both canals and roads made major 
contributions to development. 

• The investment on transport infrastructure in USA was high during 1900-40s. The Figure 4.3 
suggests that co-relationship between investment and growth of GDP of USA. 

Canada 

Success of USA experience in rail-road and canal systems led to Canada following the suit. The 
development of a transport corridor from east to west in Canada falls into two periods. An earlier 
period exclusively on water transportation and a later period in which railroads were of central 
importance . Within the railway period   two developments are of special interest : 

• The construction of Inter-colonial, as an example of a major road whose purpose was 
primarily political ;and  

• The construction of the transcontinental roads that are excellent examples of railroads 
designed to develop a new country. What was required thereafter was a railway to traverse 
approximately 2000 miles of virtually uninhabited country crossing both the Canadian Shield 
and the Rocky Mountains. 

Once completed, the railways was a grand success both from  financial and development point of 
view. One incident of its construction had been the discovery of the major source of nickel and 
copper in the vicinity of Sudbury, north of Lake Huron. The whole of the ‘plain area’ was opened 
to agricultural settlements. In 1871, population of the entire western part of Canada including the 
settlement in British Columbia had been about one lakh. After the completion of Canadian 
Pacific, in 1885,the population in this region started increasing; by 1901 it was 6 lakhs and further 
went upto 17 lakhs by 1911.  

People who settled in new regions felt that they were at the mercy of railway monopoly, which 
over charged for movement of wheat. As a result, two new railroads were constructed. Though 
there was unnecessary overspending on the part of the government, it did impact the growth of 
economy. 
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The Lessons Learnt are: 

• The successful development can be traced to the original railroad and branchlines, which led 
to increase in grain prices on the world market upto 1920. Also, wheat variety with shorter 
growing period, was developed for increasing the trade, both national and international. 

• The Canada experience has been described as an “Experiment in Transportation”. The 
successful economic development of the country has been the result of the success of that 
experiment. 

• As a country characterized by difficult terrain and long distances, Canada has benefited in 
the past and stands to benefit in the future from any improvements in technology that 
reduces the cost of transportation. (Richard E. Caves and Richard  H .Holton,The Canadian 
Economy: Prospect and Retrospect) 

Soviet Union 

When we look at the Soviet Union in the mid 1920’s, it throws light on the fact that railroads had 
acted as the bellwether of the Russian drive towards industrialisation. Since mid 1920’s, the 
USSR (now called CIS) had made transportation a secondary sector of the economy. Its share of 
the national investment funds had been in favour of heavy industry.  

Soviet’s efforts were focussed on heavy industry; resources were diverted into expanding 
transport capacity only when this was necessary for expanding industrial production. The 
Lessons Learnt are: 

• Soviet experience can illustrate opportunities for a country now seeking rapid development.  

• Owing to large expanse of the country the East was cut off from the West. Development of 
transport lead to further expansion of the less developed pockets of the country thereby 
leading to the development of people socially as well as economically. 

• Traffic increments running beyond expectation might logically be associated with growth in a 
decentralized market economy  

• Over time, the preponderant share of total soviet industrial production has shown a gradual 
decline. 

D. Case Studies – Developing Countries  

The earlier investments made in the field of transport lead to further economic expansion. 
Coming to developing countries, somehow, transport development has seen a slackening 
process. But now there are several developing nations which are concentrating on transport 
development thereby leading to economic expansion. 

The fact that infrastructure provides critical support to the growth of an economy can be clearly 
seen when bottlenecks arise. China’s intercity transport system, which has the thinnest spread 
in the world, is a striking example. The reason for this is under-investment in the transport sector. 
With China’s open door policy in 1979, the economy experienced a growth of 9% per annum, 
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resulting in growth of intercity traffic. This imposed tremendous strain on the transport 
infrastructure. The fall out of this are far-reaching. Transport shortage adversely affected the 
supply of coal, resulting in reduced generation of electricity. China’s industries experienced 
shortfall in electricity supply by about 20%. A conservative estimate is that the annual economic 
costs of not having adequate transport infrastructure in China during the past several years 
amount to about 1 percent of China’s GNP.  (India Infrastructure Report, 1996) 

LASA has undertaken a Benefit Monitoring and Evaluation study for ADB, for roads funded for 
widening by the ADB. The states covered in the study are: 

• Andhra Pradesh, Uttar Pradesh, Rajasthan, , Orissa, Kerala, West Bengal, Karnataka 

The roads which have been studied had experienced the post-operative phase of widening works 
for anywhere between one year and three years. The ex-poste analysis of the individual corridors 
has been carried out through primary data collection. There have been constraints in terms of 
data collected, and also, since the pre-project data series was not substantial the conclusions 
which have been drawn are based on a short time series. Some of the impacts of the road 
widening, works measured along the corridor, can be listed down as follows : 

• The traffic composition moved more in favour of privately owned passenger vehicles, 
reflecting one of the two: 

- Shift in mode of transport 

- Generated traffic. 

• Speeds improved leading to reduced travel time. 

• Health Services: It has been observed that the number of patients being admitted went up, 
also more doctors were available for attending to the patients. The feedback received from 
the interviewees reflected one of the reasons for the change to be provision of better roads 
and transport system. 

• Educational Services: The enrolments in schools, especially of girls went up. The number of 
teachers also showed a positive trend in the state of Rajasthan, Orissa, UP and West 
Bengal.  

• Marketing and Distribution: The goods which were being sold in the local market earlier due 
to lack of a good road, were finding way to the major markets, where the produce could fetch 
better price. This has been particularly so in Rajasthan. 

• Banking: The activities in terms of number of loan disbursements and number of loan 
accounts have shown substantial growth in the states of Andhra Pradesh, Orissa, UP and 
West Bengal once the widened road was opened to traffic. 

• Industrialization Pattern: The number of operating industries, the value of production as well 
as the employment in industries have been seen to have gone up after the completion of 
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road widening works. The change has been substantial in Andhra Pradesh, Karnataka, 
Orrissa and Rajasthan. 

• Access to Public Transport: The road widening work is seen to have some impact on the 
public transport. The number of bus stops along the corridor have gone up in Karnataka and 
Rajasthan, whereas the number of buses plying have been inversed substantially in Kerala 
and Uttar Pradesh. 

• Employment: The ADB-II project has generated 1.11 million man-month of employment 
among the government, engineers, consultants and contractors. Besides, it has helped in 
improving the standard of living of the people by improving their family incomes by 
generating roadside activities. This has been observed to be true in all states except West 
Bengal, where it has been moderate. 

• It has also been observed that the states which have experienced a longer time of project 
completion stage, reflect higher benefits. 

TRANSPORT PROFILE OF THE POOR 

In Ghana’s Savannah region, a typical rural family lives in a village several miles away from the 
market town where the family sells their meagre cash crops and buys essentials. Market town is 
linked by dirt track and an unsealed road which is washed away everytime rains come. Road 
closure under bad weather conditions deprive the family of opportunities to earn cash. 

In villages just outside the capital city of Accra in 1984, women selling locally grown oranges – 
each woman with a basket-load on her head – would ask desperately low prices and still find few 
buyers. Yet, less than 10 miles away in Accra, fresh oranges were expensive and hard to find. 
The cause of this situation was identified to be the lack of affordable, intermediate means of 
transport for farmers to ship their produce to the market.  

In many developing cities, the poor typically live in shanty towns located on city peripheries. In 
Mexico City, for example, many poor living in Chalco, a low-income settlement at the south-
eastern edge of the metropolitan area, have to commute by bus and metro across the city to the 
industrial district at the north-western edge.  A typical trip involves multiple transfers and a total of 
90 minutes, mostly in the overcrowded buses and metro. 

Source: World Bank (1990), World Development Report. 

 

Impact of Road on Rural Development 

Developing 
countries 

Impact of road Remarks 

1. Thailand Contributed to expansion of area of land 
under cultivation 

Study by Binswanger ,Hans P  

1989 
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Impact of Road on Rural Development 

Developing 
countries 

Impact of road Remarks 

2.Lismayo 
(Somalia)  

Although lead to decline in the number of 
licensed manufacturing business from 248 to 
147, but the total number of businesses  
increased to nearly 50%particularly among 
retail,trading and transport sector 

Bingswanger .HansP ,1989 

3. Bangladesh Infrastructure had a positive impact on 
marketing agricultural produce  

Commercialized farmers 
marketed 47% of their paddy 
output compared to only 35% 
in the less developed villages 

4. Columbia  Reduction in travel time and transport cost  Local price of fertilizer fell 
sharply, encouraging greater 
use 

 

Impact of Road on Personal Health 

Developing 
countries 

Impact of Road Remarks 

BANGLADESH Bangladesh has less  accessible health facilities, it 
appeared that the female members receive less 
medical care than male members. 

This gender discrimination disappeared in more 
developed villages where medical facilities were more 
accessible. 

Ahmed and Hossain 
study on 16 villages 
in Bangladesh  

Abidjan The urban population grew by 60% between 1980 
and 1990; bus fleet of the main operator – Sotra went 
up by 11% 

Barrett, Sub Sahran 
Africa transport 
Program (1991)  

Nairobi Urban population grew by 44%. The number of 
passengers carried daily by the two main operators –
KBS and Mutates –increased by 63% and the bus 
fleet rose by 21% 

Barrett ,Sub Sahran 
Africa transport 
Program (1991) 

Source: World Bank Technical paper Number 232 ,Africa Technical Department Series 

A study surveyed 129 villages in Bangladesh. It categorized villages in two groups, based on an 
aggregate index developed to reflect access of a village to various services such as markets, 
schools, banks and local administrative offices. Villages with better access were found to be 
significantly better off in terms of agriculture production, household income, wages, healthcare 
and participation of women in the economy. (Raisuddin Ahmed and Mahabub Hussain, 1990 
Development Impact of Rural Infrastructure in Bangladesh). 

In order to examine the socio-economic impacts of improvement to rural roads, a case of 
Morocco can be quoted (Hernan Levy, 1996, “Kingdom of Morocco-Impact Evaluation Report; 
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Socio-Economic Influence of Rural Roads”, World Bank). The study compared condition in the 
areas of the project roads, five to ten years after project completion, to the situation prior to 
improvement (“before-after” project) and also with another unimproved road near to the improved 
road (“with-without” project).  The benefits of road improvement went beyond just reduction in 
travel cost. There was a major change in the agricultural economy in terms of the following; 

• Higher output; 

• Transformation of agricultural output mix from low-value cereals to high-value fruit orchards; 

• Increased use of fertilizers; 

• Improved access to education and health facilities; and 

• Increased enrolment rates in rural schools. 

In Nigeria a study reported substantial costs to farmers due to inadequate transportation facilities 
connecting rural areas to market towns (Balwinder Singh, “An Analysis of Market Infrastructural 
Problems in the Green Revolution Period in Nigeria” 1986). Another example of Kinshasa, Zaire 
which physically expanded four folds after its independence revealed that the transport 
infrastructure, which could not keep pace with the physical development, forced people to walk 
over long distances for buses or to reach their workplace. This reduced their productivity and 
hence the level of wages they could demand. (AM Hamer, “Urban Sub Saharan Africa in 
Macroeconomic Perspectives: Selected Issues and Options”, Urban Development, Division, 
World Bank,1986) 

E. Conclusion 

That there is a positive correlation between road improvement and economic development, 
needs no further elaboration. The examples and cases to prove this point are numerous, with 
only a few being presented here. The cases strongly show the impact of road development on 
increase in income, reduction in poverty, increase in employment opportunities, increase in 
production, etc. All these indicators result in maximisation of benefits of the society, and hence 
economic development. 

Another, more important point which emerges from these cases is that provision of transport 
system before the crisis point is reached gives an accelerated boost to economic growth. Those 
economies which wait for the demand of transport system to emerge through bottlenecks and 
reduced transport related efficiency, normally suffer on the growth front in the long run-China and 
Soviet Union. But countries like USA and Canada, who planned for the critical transport network 
the moment realisation came to reach the remote areas of the country, are reaping the fruits 
today. The investment in transport sector, before its demand, especially during the take-off stage 
of any economy is very critical to its development. 


