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ANNEXURE 

Annexure 1: Kenya Road Policy Framework



Glossary 
 
AADT Annual Average Daily Traffic MLA Member of Legislative Assembly 

ADB Asian Development Bank MMR Mumbai Metropolitan Region  

ADT Average Daily Traffic MMS Maintenance Management System 

AE Assistant Engineer MOST Ministry of Surface Transport 

AMC Contract for Annual Maintenance MoSRTH Ministry of Shipping, Road Transport & Highways 

ARAN Automated Road Analyser MoRTH Ministry of Road Transport and Highways 

BC Bituminous Concrete MSS Mixed Seal Surface 

BCR Benefit Cost Ratio MTO Ministry of Transportation Ontario 

BM Bituminous Macadam NABARD National Bank of Agricultural and Rural Development 

BOOT Build Own Operate Transfer NHDP National Highways Development Programme 

BOT Build Operate Transfer NH National Highway 

CBR California Bearing Ratio NHAI National Highways Authority of India 

CE Chief Engineer NPV Net Present Value 

CEO Chief Executive Officer ODR Other District Road 

CRF Central Road Fund OR Ordinary Repairs 

CRRI Central Road Research Institute PC Premix Carpet 

CVD Commercial Vehicle Density PCC Project Coordinating Consultant  

DBC Dense Bitumen Concrete PCI Pavement Condition Index  

DBM Dense Bituminous Macadam  PCU Passenger Car Unit 

DMI Distress Manifestation Index PEAT Priority Economic Tool 

EE Executive Engineer PMS Pavement Management System 

EIRR Economic Internal Rate of Return PR Periodic Renewals 

E-in-C Engineer in Chief PPP Public Private Participation 

FIRR First Year Rate of Return PWD Public Works Department 

GDP Gross Domestic Product RES Rural Engineering Services 

GNP Gross National Product RIDF Rural Infrastructure Development Fund 

GO Government Order  R&BD Roads and Buildings Department  

GoG Government of Gujarat RMC Road Maintenance Component 

GOI Government of India SANRAL South African National Road Agency 

GoUP Government of Uttar Pradesh  SD Surface Dressing 

GSDP Gross State Domestic Product SDBC Semi Dense Bitumen Concrete 

GSHP Gujarat State Highways Project SE Superintending Engineer 

HDM4 Highway Development and Management 
System SH State Highway 

HQ Head Quarter SRF State Road Fund 

IBRD International Bank for Reconstruction and 
Development SRP-II State Road Project-II 

IDS Institutional Development Strategy SOS Strategic Options Study  

IDSP Institutional Development And Strengthening 
Plan SPV Special Purpose Vehicle 

IRC Indian Road Congress TA Technical Assistance 

IRR Internal Rate of Return TCE Tata Consulting Engineers 

ISO International Organisation for Standardisation TCS Tata Consultancy Services 

ISAP Institutional Strengthening Action Plan ToR Terms of Reference 

JE Junior Engineer UP Uttar Pradesh 

KRB Kenya Road Board UPSBCC Uttar Pradesh State Bridge Construction Corporation 

MDR Major District Road UPSRP Uttar Pradesh State Road Project 



UPSHA Uttar Pradesh State Highway Authority   

VCR Vehicle Capacity Ratio   

VDF Vehicle Damage Factor   

VOC Vehicle Operating Cost   

VR Village Roads   

WB World Bank   

WBM Water Bound Macadam   
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1. BACKGROUND 

Roads and road development are intricately related to economic well being of any state and/or 
country. Roads therefore are one of the most important assets of the state. In India, in last 15 
years there has been a major thrust on investment on road development, with state and multi-
lateral funding. The investments made and/or likely to be made are high. Uttar Pradesh (UP) is 
no exception. In fact UP state, under the on going World Bank funded program, UPSRP, has 
implemented and is implementing, up-gradation, strengthening and major maintenance of 
maximum road length. The investment decisions made on projects of this nature have been 
based on the considerations of corridor development and/or towards ensuring high returns to the 
road users.  

The state of UP has large network of road system. Its budget is also high. Investments on roads 
are being made by PWD based on the practices it has been following. The PWD realises and 
attaches importance to planning investment, as scientifically as possible, with all the limitations it 
has. Amongst the investments to be made in the state, like any other state, the priority lies in 
investing money adequately and appropriately in road maintenance. PWD accords priority to it.  

As noted earlier the roads are one of the most critical assets. They need to be maintained and 
maintained well. Although availability of funds in last few years with UP PWD are high, they are 
not unlimited. Hence preparation of a strategy for investing in road maintenance becomes 
inevitable. Not all implementing agencies have such plans available, although there is clear intent 
to have one. Similar is the case for UP. 

Recognising this need for the state of UP, the Policy and Institutional Development Study (IDS), 
conducted by TCE Consulting Engineers Ltd in 2002, expressed their major concerns, in this 
context, as: 

• Insufficient funds for maintenance; 

• Maintenance funds are allocated under the non-plan account head, along with various 
administrative heads. This allows scope for inefficient allocation whereby the key 
maintenance activities are scaled down to a level of funding that is often highly 
inadequate for the necessary output; 

• Lack of concern over preparation and use of a well planned maintenance calendar for on-
carriageway works and off-carriageway works; 

• Lack of emphasis on measured physical condition of the roads with over reliance on 
subjective judgement and “rule of thumb” while selecting stretches for renewal; 

•  Renewals and repairs of pavement are undertaken without due regard to cause of 
failure. Without appropriate diagnostics and treatments, repetitive failures will inevitably 
occur. The current practice results in wastage of available limited resources. 



Technical Assistance for Implementation of Institutional  
Reforms in Road Sector of Uttar Pradesh Report No. 52

 

 

September 2008 2

 

The TCE consultants made the following key recommendations: 

“Maintenance process should be strengthened by adopting a systematic approach to decision 
making. This can be done through the techno-economic and financial criteria, setting consistent 
standards, adopting cost-effective technologies, effective allocation of resources and periodic 
review of policies, standards, and measuring the effectiveness of the programs” 

Terms of Reference for the TA1 

Objective Decisions 
already taken 

Progress to 
date Action milestones 

4I.Rational 
long term 
roads 
funding 
planning 
process 

Road 
maintenance 
needs to be 
assessed and 
prioritised by 
rational MMS 
means 

Realistic 
increases in 
roads funding 
being pursued 
in 10th Plan 
processes 

1. Comprehensive objective analysis of long term 
core road network maintenance funding 
requirements for future plan processes-
July 2004 

2. Develop strategic Road Maintenance Finance 
Plan integrating MMS forecasts and Road Fund 
projections –November 2004 

The action milestone 1, “Comprehensive objective analysis of long term core road network 
maintenance funding requirement for future plan process” has already been undertaken in 
Report No 452 which was submitted in February 2008.  

This Report deals with action milestone number 2, to ”Develop Strategic Road Maintenance 
Finance Plan integrating MMS forecasts and Road Fund projections”. 

                                                 

1 Technical Proposal, Technical Assistance for Implementation of Institutional Reforms in road Sector of UP,UPSRP,December,2004  
2 Report No. 45: Report on Comprehensive Objective Analysis of Long-term Core Road Network Maintenance Funding Requirements 
for Future Plan Processes. 
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2. STRATEGIC ROAD MAINTENANCE FINANCE PLAN – SOME 
CONSIDERATIONS 

Stating the role and importance of roads is in fact under statement of its pivotal role in meeting 
mobility needs and connectivity with all forms of settlements, growth centres, providing 
connectivity to remote areas and strategically important places of the country. They meet the 
most important aspect of full filling the derived demand of community, of distinctly different 
dimensions. In case this demand is not met, they become bottlenecks in economic development,  

Why are the roads required? To provide connectivity between the desire pairs of the travellers. 
Trips are performed for various purposes, work, social, education, leisure, transporting goods, 
etc. Therefore, it is apparent that once the activities in these locations increase, there is bound to 
be higher traffic movement, leading to higher axle loads and pavement deterioration and stress. 

The road network in UP is vast. They are being looked after by various agencies. PWD is, 
however, responsible for about 127,000 km of road network in the state, comprising NH, SH, 
MDR, ODR and a part of village roads. Funding of NH maintenance is done by the Centre. The 
other road network, in the long run, need to be maintained from the state funds, which are 
normally limited. Therefore there is a need to strategically decide on: 

• Which corridor/road to take up first for maintenance; 

• What maintenance treatment to be given; 

• Source of funding – whether private sector or government funding; 

• Time when the project should be taken up for implementation.  

All these considerations depend upon the relative importance of the roads, which is governed by:    

• Socio-economic profile of the region these roads lead to/fall in; 

• Development potential of the region the roads are serving; 

• Policies of the government towards various sectors/ region; 

• Current traffic demand levels along with the potential future demand; 

• Current condition of the road; 

• Connectivity to the rest of network; 

• Connectivity to the economic/development centres; 

• Potential for private sector participation; etc. 
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Conventionally, the road maintenance decisions are based on the pavement condition of the 
road. The periodicity, however, varies from state to state. The objective is to keep maintaining 
the roads, within the given budget. Which ones to attend to first depends totally upon the 
pavement condition only. If not maintained in a proper way, they are likely to result in high 
pavement deterioration. Therefore, while selecting the roads to be taken up for maintenance, as 
well as while finalising the strategy for maintenance, it is desirous that the traffic forecast be 
undertaken in the proper manner, and due weights be given to the development parameters of 
the government. In the absence of the same, there could be a likelihood of connectivity 
constraints emerging and economic growth targets of state not being met to empower its people. 
It is therefore more than critical that the roads are maintained well, with clearly laid out strategic 
principles and considerations, as elucidated above.   
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3. FINANCING ROAD MAINTENANCE IN UP – CURRENT PRACTICES 

The state of UP has been making efforts to identify the roads for maintenance, along with fixing 
the maintenance strategy, through the scientific approach of MMS. In the past there have been 
efforts towards acquiring the software on the same. However, presently, there is nothing which 
exists. The two MMS packages which have been purchased and owned by PWD in the past are 
as given in the following two sections.  

3.1 MAINTENANCE MANAGEMENT SYSTEM (MMS)3 

3.1.1. dTIMS Based Pavement Management System 

The dTIMS Pavement Management System (PMS) was developed for PWD in 1996 as part of 
the Four States PMS project. HDM pavement deterioration and vehicle operating cost models, 
calibrated to Indian conditions, were built in to the dTIMS v. 5 software platform. Necessary 
training was given to UP PWD staff in order to implement the system. In order to prepare a 
prioritised work programme analyses were carried out for some 8,000 km of road.  

None of the software programme files, nor the PMS setup and analyses output, are currently 
available in the Department. 

3.1.2. DHV Road Manager 

DHV Road Manager, was developed as part of a road maintenance management study, and was 
used between 2002 and 2006 for the preparation of a 5 year maintenance programme. After 
completing the work, the system was handed-over to PWD, who never used it. 

A review of the long-term maintenance programme for the core-network (prepared by DHV under 
the PCC project, March 2006) shows that there is inconsistency with regard to the network 
conditions generated by the DHV Road Manager Works programme and the treatments applied. 
It was claimed that the visual condition data had been collected using an incorrect format. This 
has been blamed for both, the poor analysis results and subsequent works programme. 

The following conclusions on the capability of DHV Road Manager has been identified based on 
the various reports available which contain information on the software: 

• The generation of the work programme is based on condition assessment of the network, 

• The system does not support techno-economic and lifecycle analysis 

• Economic parameters such as Net Present Value (NPV), Benefit Cost Ratio (BCR), 
Internal Rate of Return (IRR) and First Year Rate of Return (FYRR) cannot be generated 
using the software 

• A limited number of reports are available and any modifications, if required, can only be 
done with the help of the software suppliers, for which they charge a fee. 

                                                 

3 Report No 42 “Establishing Road Maintenance Management System Featuring Rational Prioritisation on Techno-Economic Criteria, 
and apply to Core Network Maintenance Management” 
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DHV Road Manager does not fulfil all the requirements of a comprehensive MMS system for 
PWD, as recommended by Road Maintenance Study (2000).  

In the absence of any scientific tool for MMS, PWD, UP has resorted to the time based 
maintenance approach, as described in the ensuing sections. 

3.2 STATE FUNDED PROGRAMS 

As per the maintenance policy stipulated in the ‘Maintenance Manual of Road’4 for UP PWD, the 
distribution of maintenance expenditure on different components of highways is to be based on 
surface type. The recommended distribution of maintenance expenditure has been shown in 
Table 1.                                            

Table 1 : Distribution of Maintenance Expenditure by Surface Type (Percentage) 

Maintenance head Blacktop  
(Painted) Roads  

Concrete  
Roads 

WBM  
Roads 

A Travelled way surface (Patch repair work will not exceed 
10% of grant) 70(60+10) 70 75 

Shoulder–Parties 10 10 10 

Drainage- Ditches, Culverts 7 3 2 

Road side-jungle clearance Erosion control vegetation foot 
path etc. 3 2 3 

Traffic service Guard Rail signals 2 2 2 

Clearance of slips-fallen trees and other obstruction 2 2 2 

Bridges: Super structure sub-structure, stream bed signs 5 10 5 

Special services: Land limitations, Detours Diversions, 
Public Relations, etc. 1 1 1 

              Total 100 100 100 
 

Source: PWD 

It has further been stipulated in the maintenance manual that effort should be made to annually 
repaint (surface dressing) 25% of the total length of road in a Division, if funds were available. 
Further, the UP Road Development Policy was formulated in the year 1998 which clearly stated 
that the road fund should be utilised for road maintenance works. The salient features of the 
Road Development Policy concurrent to the maintenance of various roads are as follows: - 

                                                 

4 The Uttar Pradesh Public Works Department “Maintenance Manual of Roads” was published in 1984 under the orders of the 
Engineer-in-Chief, UP PWD. The objective was to set out general instructions relative to all phases of the road maintenance works 
handled through the PWD in order to develop uniformity of practice in securing high standard and economical type of road work. 
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i. The National Highways, all over the country, are developed and maintained with the 
funds provided by the Ministry of Shipping, Road Transport and Highways, Government 
of India. The responsibility of development of State Highways and other roads, however, 
lies with the respective state government, in this case Government of Uttar Pradesh 
(GoUP); 

ii. The period for renewal of various categories of roads has been fixed as follows-  
1/3rd length of National Highways, 1/5th length of State Highways5, 1/6th length of MDRs6 
and 1/8th length of ODRs and village roads to be renewed every year;      

iii. A road fund for the maintenance of roads in the State has been created. The accruals 
from the increase in the rate of Trade Tax on Diesel and Petrol is to be credited to this 
fund; 

iv. Widening and strengthening of roads to be undertaken on the basis of the density of 
traffic and the present condition of the road; and 

v. Traffic density to form the basis for upgrading roads viz., SHs to NHs, MDRs to State 
Highways, ODRs to MDRs and VRs to ODRs.  

3.2.1. Nature and Frequency of Maintenance  

Among the various categories of maintenance works undertaken by PWD, routine and periodic 
need to be attended to at regular intervals. The former comprise the ‘on carriageway’ and ‘off 
carriageway’ works. These together include repairing pot holes, sealing cracks, grading 
shoulders, cleaning culverts and ditches, repairing / replacing road signs and kilometre stones, 
and clearing roadside vegetation, minor repairs on bridges and other structures. It is understood 
that these works are generally carried out by Departmental labour. The periodic maintenance 
cycle for PWD is time based, and not related to the condition of the road or other economic 
implications, as shown in Table 2.  

Table 2 : Periodic Maintenance Cycle 

Date National 
Highways 

State 
Highways 

Major District 
Roads 

Other District 
Roads 

Village 
Roads 

1972 to 1998 One third One fifth One sixth One seventh One eighth 

1998 to 2003 One third One fifth One sixth One Eighth One Eighth 

2004 to date One third One Quarter One Quarter One Fifth One Sixth 

Source: PWD   

                                                 

5 Revised by GO as 1/4th of SH length 
6 Revised by GO as ¼ length of MDR 
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In the absence of a Road Network Master-plan, there is no logical system for selecting the roads 
for maintenance, but a time-based maintenance cycle is still followed. In general the PWD 
receives 90 to 95% of its budget requests, but the major concern relates to how the maintenance 
part of that money is spent. In the current cyclical approach to maintenance, no cognisance is 
taken of either the pavement condition or pavement strength. As a result, when the periodic 
renewal takes place, the renewal layer peals off within a short span of time because the 
pavement lacks the strength to support the traffic loadings. Therefore, although the money is 
spent on periodic maintenance, the overall condition of the network keeps deteriorating.   

3.2.2. State Fund Allocation for Maintenance 

The State Road Fund: The State Road Fund (SRF) in UP was established in 1998 with the 
directive that it shall fund the road maintenance works in the state. The funds raised from various 
sources, as identified by the committee, and earmarked for State Road Fund is given in Table 3. 

Table 3 : Allocations to/from the UP State Road Fund (Crores) 

Automotive Fuel Type 2002 2003 2004 2005 2006 2007 

Diesel 120 136 149 Na Na Na 

Petrol 240 271 298 Na Na Na 

Total 360* 407* 447* 480* 0 1,450** 

Cumulative Total 360 767 1,214 1,694 1,694 3,144 

SRF Budget Amounts *** 169 230 300 480 742 1,458 

Cumulative Budget Amounts 169 399 699 1,179 1,921 3,379 
 

Source: 
* Span Consultants – Framework for safety in UP 
** Hindustan Times 21st June 2007 
*** PWD Expenditure & Budget released for Grants 56, 58, and 83 

 

Budgetary Allocation: The actual allocations for road maintenance, and the budget funds 
released to PWD vide Finance Commission, were presented in details in Report No. 107, and is 
reproduced here in Table 4. 

It was stated in the Road Development Policy of UP PWD1998, that there would be an annual 
increase of 15% in the budgetary allocation for District and State road sector. Table 5 clearly 
indicates that, apart from 2003/2004, the year by year increase has been in excess of 15%. 

                                                 

7 Review Report on Implementation of GoUP Decisions on Statutory, Managerial, and Funding Measures 



Technical Assistance for Implementation of Institutional  
Reforms in Road Sector of Uttar Pradesh Report No. 52

 

 

September 2008 9

 

The maintenance funds allocated to PWD, and their expenditure, are given in Table 6. As stated 
in Report No. 10, the allotment of funds has increased over the years, expenditure has always 
lagged behind, although actual expenditure over five years has increased by more than 250%. 
Whilst the expenditure on maintenance has increased, the number of kilometres receiving 
maintenance appears to have actually declined by, at least 50%, given that 2005/068 may not be 
a complete year, as shown in Table 7.  

Table 4 : Summary of allocations as per the 10th and 11th Finance Commission 

Tenth Finance Commission [Lakhs] 

Year 1995-96 1996-97 1997-98 1998-99 1999-00 

Total Available 308,668 369,399 430,301 491,281 551,513 

Amount for UP 31,753 43,086 54,420 65,753 77,087 

Percentage 10.3% 11.7% 12.7% 13.4% 14.0% 

Eleventh Finance Commission [Lakhs] 

Year 2000-01 2001-02 2002-03 2003-04 2004-05 

Total Available  516,081 541,885 568,980 597,429 627,300 

Amount for UP 41,248 43,310 45,476 47,750 50,137 

Percentage 8.0% 8.0% 8.0% 8.0% 8.0% 

Source: 10th & 11th Finance Commission Report 

Table 5 : Budget funds released to PWD in Crores 
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2002/03 0 731.3 0 731.3 0 553.6 553.6 1,284.9 - 

2003/04 0 534.3 36.6 570.9 0 462.7 462.7 1,033.6 -19.6% 

2004/05 0 524.7 204.6 729.3 0 686.8 686.8 1,416.1 37.0% 

2005/06 322.5 1,382.3 320.7 2,025.5 0 1,160.7 1,160.7 3,186.3 125.0% 

2006/07 292.5 2,375.9 554.9 3,223.3 175 1,329.8 1,504.8 4,728.1 48.4% 

 

                                                 

8 The consultants could not get proper information for the years 2006, 2007 & 2008, from the PWD. Therefore, due to unavailability  of 
data, comparisons were made within the available data  
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Table 6 : Funds Allocated and Expenditure for Maintenance (Lakhs) 

Year 
State Road Fund Grant form State Govt Total Maintenance Fund 

Allotment Expenditure Allotment Expenditure Allotment Expenditure 

2000-2001 - 17,791 - 13,582 - 31,373 

2001-2002 16,889 14,085 12,848 12,673 29,737 26,759 

2002-2003 23,000 22,685 15,928 11,933 38,928 34,619 

2003-2004 30,000 24,729 12,473 13,311 42,473 38,040 

2004-2005 38,000 37,158 12,497 9,002 50,497 46,161 

2005-2006 53,000 51,967 12,205 12,205 65,205 64,173 

2006-2007 100,000 93,114 17,912 17,912 117,912 111,027 

Source: PWD 

Table 7 :  Maintenance Plan - Target and Achievement (in km) 

Road Category Length in Kms 2001/02 2002/03 2003/04 2004/05 2005/06 

State Highways 
Target 1,602 2,507 2,638 2,320 1,485 

Achievement 1,479 1,862 1,759 1,649 286 

Major District 
Roads 

Target 1,795 1,024 936 882 1,237 

Achievement 1,601 8,12 638 841 170 

Other District 
Roads 

Target 4,488 2,857 1,353 2,389 1,961 

Achievement 3,673 2,310 884 1,807 241 

Village Roads 
Target 4,076 - - 2,909 - 

Achievement 1,650 471 594 224 - 

Table 6 indicates that the funds utilised for maintenance are less than the allocations, mainly 
because the achievements are much lower than the targets (Table 7). 

3.2.3. Budgetary Allocation for the Year 2008-2009 

The break down of the budget provision out of the total allocated budget9, for the financial year 
2008-2009, for construction, strengthening, and maintenance of roads and bridges, are given in 
Table 8. 

                                                 
9 The total budget allocated by GoUP for developing Road and Bridges, for the financial year 2008-2009, amounts to 6,347 Crores. 
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Table 8 :  Salient Features of the Budget Allocated for the year 2008 - 2009  

To be spent on 
Budget   

Rs. Crores 

Widening and strengthening of 1800 km long roads 1,095 

Improvement and reconstruction of urban roads 175 

Under World Bank aided State Road Project scheme for widening and 
strengthening of 600 km of roads 470 

For proper maintenance on making 25,000 km roads patch-less 1,239 

Construction of bridges across rivers, culverts, and railway over-bridges 575 

Total  3,554 

Source: PWD 

It is understood that UP’s road sector will need approximately Rs. 2,100 crores every year to 
carry out rehabilitation and maintenance of the road network. It can be observed from Table 8, 
that the funds allocated for the year 2008 - 2009 are greater than before. With this level of 
allocation, it may be possible to look into certain major maintenance and up-gradation works as 
well, which are determined by the needs of the traffic and are not based on set (practised so far) 
criteria for the annual and periodic maintenance. However, for this, it is required that the roads to 
be taken up for improvement are identified in the most optimal manner so as to maximise the 
societal benefits.  

3.3 THE WORLD BANK FUNDED UTTAR PRADESH STATE ROADS PROJECT  

As a result of the Strategic Options Study - July 1996, conducted by the Consulting Engineering 
Services Pvt. Ltd, and the Feasibility study-August 2000, conducted by the DHV Consultants, a 
loan from the World Bank was sanctioned to GoUP in the year 2003, through the Government of 
India for up-gradation of 953 km of State Highways and major maintenance of 2,574 km of State 
Highways / Major District Roads. The cost of the project was Rs. 2,952 Crores, of which Bank’s 
share was Rs. 2,342 Crores, and the GoUPs share was Rs. 610 Crores. However, due to 
depreciation in the dollar value, changes made in design on suggestions from World Bank, and 
substantial increase in the cost of construction materials during the construction period, the total 
length of road selected for the project was reduced to 2,817 km. This project has been 
implemented in two phases.  Table 9 shows the progress made by UP State Roads Project -
Phase II. 
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Table 9 : Progress of UP SRP-II 

SI. 
No. Year Target     

Length 

Number of 
Kilometers 
Completed 

Budget   
(Rs. in Crores) 

Allotment  
(Rs. in Crores) 

Expenditure 
Incurred 

1 2001-002 - - 3.24 3.24 3.24 

2 2002-003 - - 97.66 67.66 60.90 

3 2003-004 463 241 485.93 154.55 148.93 

4 2004-005 390 305 432.29 209.29 152.43 

5 2005-006 382 81 488.87 348.99 326.70 

6 2006-007 500 515 500.44 500.44 474.39 

7 2007-008 650 749 700.00 652.58 598.85 

Total 2,385 1,891 2,708.43 1,936.75 1,765.44 

Source: PWD 

Initially the date of completion of the project was 31st December 2008. However an appeal has 
been made by the PWD to extend the date of completion by one year.   

3.3.1.  Quality of Roads Provided  

The nature of works undertaken under UPSRP can be divided in to two types- up-gradation and 
major maintenance. Up-gradation involves the increase in the capacity and the structural 
strength of a part of core road network through up-gradation and widening. Major maintenance, 
however, involves the reduction of periodic maintenance backlog of the State through overlaying, 
resealing, and minor rehabilitation works. During the implementation of Phase I, cracking was 
observed on some of the treated sections of the road which had been subject to major 
maintenance. This could be because of improper assessment of the treatment required, since 
most of the roads were structurally weak. Without considering the structural condition and design 
life of the road, an overlay of 25mm Semi Dense Bituminous Macadam (SDBC) and 75mm 
Bituminous Macadam course (BM) was provided. This treatment did not suit some of the 
sections of the roads which subsequently failed. As proposed by the World Bank, the design 
criteria was changed and the structural capacity of the road increased. This was implemented in 
Phase - II. 

3.3.2. User Satisfaction 

A user satisfaction survey was conducted by Operation Research Group in October 2005, which 
was commissioned by the PWD to get a feedback on customer satisfaction on the quality of 
roads completed, under the UPSRP-II. The results of this survey are given in  
Table 10. 
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Table 10 : User Satisfaction Survey Feedback10 

Item 
Driver Analysis Commuter Analysis Operator Analysis 

Satisfied % Not 
Satisfied % Satisfied % Not 

Satisfied % Satisfied % Not 
Satisfied % 

Geometrics of 
the road 80 10 80 20 30 30 

Road Surface 80 10 70 10 45 50 

Condition of 
Shoulders 70 18 75 10 - - 

Traffic Delays 75 20 90 - 60 30 

A mixed response has been observed on the UPSRP-II. Road surface and geometrics of road 
are the major concerns which have been highlighted by the users. Further, the road improvement 
works did not resulted in expected increase in speeds/ reduction in traffic delays on the network.  

                                                 

10 The TA Consultants attempted to bring out the variation in the value of IRI before and after the implementation of the project, but 
were unable to obtain sufficient information from PWD. 
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4. ROAD / TRANSPORT MAINTENANCE/DEVELOPMENT STRATEGY AND 
FINANCING – SOME EXPERIENCES 

4.1 INTRODUCTION 

The state of UP is keen and concerned about this aspect of maintenance of roads, The decisions 
as noted, need to be made more on strategic considerations towards evolving an appropriate 
financing plan. In some states of India such plans are evolved. This section describes briefly the 
same. In addition an attempt has been made, in this section, to inform PWD, how strategic 
financing plans are evolved in transportation projects. This attempt is made so that when 
required, PWD can embark on preparing and/or getting a Strategic Plan prepared, which shall 
appropriately meet the investment needs of the state.     

4.2 GUJARAT-GSHP11 

The World Bank funded Gujarat State Highways Project (GSHP), implemented by the 
Government of Gujarat, stands out as an example of a well managed Indian road project. The 
state of Gujarat initiated an SOS in 1995, which selected about 1500 km of roads for up-
gradation or maintenance through the World Bank funding. During the feasibility stage, about 800 
km of road network could be accommodated within the WB loan, and the rest, 700 km was 
decided to be taken up for maintenance under the maintenance component of the GSHP. WB 
committed US $56M (base year cost excluding contingencies) towards this, over a three year 
period. It was decided that the left corridors from the SOS (about 1500 km) plus the 700 km 
mentioned above, would be taken up for maintenance under this budget. The budget allocated 
by the WB was enough only to fund maintenance of about 60% of the study corridors. Therefore, 
there was a need to prioritise and select the corridors for maintenance, along with preparation of 
an optimised work program, subject to budget constraint.  

The priority maintenance programme was run using a proprietary software, dTIMS. This software 
has the capacity to select the best maintenance strategy, amongst the few stated ones, given a 
budget constraint. The basis of the analysis is the estimation of life cycle agency cost, given a 
strategy for road maintenance. The loan given by the WB was distributed evenly over three 
years, as the maintenance program was to be spread over three years. dTIMS was given an 
annual budget of US$ 19 million for 1999, 2000 and 2001 for the four maintenance strategies 
identified, starting from an overlay of 40mm onwards. Another $1 million a year was allowed for 
thin overlays carried out with local funding from 1998 to 2007. The other important modelling 
parameters included: 

                                                 

11 Final Report Road Maintenance Component Gujarat State Highways Project – March 1998. 
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• Traffic growth rates; 

• Vehicle Damage Factor; 

• Discount rate for calculating NPV- 12%;  

• Treatment types; 

• Costs; and 

• Intervention levels. 

Further to the above, the data which was compiled for analysis by each homogeneous section 
was traffic, road surface condition and roughness.  

With all the above stated inputs, the software could give three list of corridors, which were 
recommended to be taken up for maintenance each year over the three year period. They were 
distributed as presented in Table 11. 

Table 11 : Corridors selected for Three Year Maintenance Program 

Year Length (km) Cost (US $ Million) 

RMC-1 (1999) 279 18.74 

RMC-2 (2000) 284 17.75 

RMC-3 (2001) 292 18.72 

Total 855 55.21 

The distribution of the selected corridors across various maintenance strategies, have been 
summarised in Table 12. 

Table 12 : Summary of Maintenance Strategy for Three Year Program 

Treatment Length (km) Cost ($ million) 

75 mm BM+MSS 643 44.5 

60 mm SDBC 74 4.6 

40 mm SDBC 140 6.1 

Total 855 55.2 

The EIRR for the maintenance program was estimated to be 100%. 

The roads were constructed to a high standard and attained a 25-30% travel time reduction. The 
typical pre-project road roughness of 6,000 to 20,000 mm/km was reduced to 1,000 to 3,940 
mm/km for the newly maintained roads (Based on RMC-1 data). Consequently travel speeds 
increased by over 25%. Surveys of road users and stakeholders, especially those located 
adjacent to the new roads, revealed satisfaction, with the obvious benefit of having smoother 
roads which gave riding comfort, better speeds and aesthetics.  
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4.3 ONTARIO- MINISTRY OF TRANSPORTATION 

The Ontario Ministry of Transportation (MTO) adopts a business approach towards managing its 
road network. Various steps have been taken to renew and maintain its aging road infrastructure 
since most of the infrastructure was built in 1950’s, 1960’s, and 1970’s. Within the limited funds, 
investment decisions are made in such a way that yield maximum rate of return on investment of 
public money. For deciding “the right investment at the right place at the right time”, the MTO 
uses a Pavement Management System, Bridge Management System, and a Priority Economic 
Analysis Tool called PEAT. The highway network is divided into 1,700 pavement sections, 
generally of uniform age and structure, with an average length of 10 km. A Pavement Condition 
Index is determined annually. This index is made up of two components- International 
Roughness Index (IRI) and Distress Manifestation Index (DMI). The IRI is determined using an 
Automated Road Analyzer (ARAN). The DMI is determined by visual inspection. The Pavement 
Condition Index (PCI) is developed from these two parameters, with values ranging from 0 to 100 
to portray the general condition of the road network. The higher is the PCI, the better is the 
condition of the road. Table 13 sets out the target levels set by the MTO for determining the 
overall state of the road network. 

Table 13 : PCI Targets  

Highway Type Strategic Less Strategic Non-Strategic 

Good  >75 >70 >65 

Fair (1-5 Year Improvements) 65-75 50-70 45-65 

Poor (No Improvements) <65 <50 <45 

The MTO competes with other Departments for its share of the Provincial budget. By and large, 
the funds allocated for the health and education are higher than those allotted to the Ministry of 
Transportation, Ontario. Under these constrained circumstances, the roads are prioritised for the 
proposed maintenance programme, based on the usage and level of service. Investment 
decisions are based on life-cycle cost analysis and the projects are justified based on objective 
measures of economic benefit – net present value and benefit/cost ratio. 

4.4 NATIONAL HIGHWAY DEVELOPMENT PROGRAM -III - HIGH DENSITY 
CORRIDOR12 

4.4.1. Overview 

As a part of the NHDP, NHAI has been undertaking up-gradation programs for the NHs under 
various phases. After planning/implementation of the NHDP-I and II, NHDP-III has been 
embarked upon by the NHAI, which comprises up-gradation/widening of 10,000 km of identified 
national highways, under PPP format. The objective of this program is to improve the operational 
efficiency on those national highways which:  

                                                 

12 Development of High Density Corridor under Public Private Partnership, National Highways Authority of India, ADB Funded. 
Consultants for the study – LEA Associates South Asia Pvt Ltd in joint venture with PWC.  



Technical Assistance for Implementation of Institutional  
Reforms in Road Sector of Uttar Pradesh Report No. 52

 

 

September 2008 17

 

• Have High Traffic Density [approximately 5,000 – 6,000 kilometres] 

• Connect State capitals to the NHDP network [some 3,000 kilometers] 

• Provide access to centres of tourism and centres of economic importance, [balance kms]. 

It was decided that this programme should be delivered through private sector investment on the 
basis of Public-Private Participation (PPP). Whilst PPP schemes have been utilized in the past 
by NHAI for the development of a number of highway projects, the magnitude of these projects is 
far greater than their past experience.  

4.4.2. Overall Methodology 

The study entailed development of a program for implementation, which had to be phased out 
over a time period of 10 years. This was required as the size of the project was too big and 
required proper phasing and financing plan. For this overall prioritization of the identified National 
Highways was envisaged from the point of view of meeting the traffic demand as well as to 
facilitate a balanced economic development of the nation. For this a number of parameters were 
identified, and for generation of each one of them, indices were developed. The parameters 
which were developed for prioritisation are as follows: 

• Traffic Related 

 Volume –Capacity Ratio (VCR) – It reflects the level of service on the road; 

 Commercial Vehicle Density (CVD) – It states the importance of a corridor in 
terms of level of economic activity thereon. Besides it also indicates the “stress” 
on a highway; 

 Economic Internal Rate Of Return (EIRR) – Need of the project from society’s 
perspective. 

• Socio- Economic Related 

 Development and Connectivity Index - It identifies those corridors that have higher 
potential for development around them; 

 Major National Policies Priority Index – It indicates the regions where initiatives for 
development have been taken by the Central Government; 

 Indigenous Community and Backward Area Index - It identifies districts that are 
backward and need impetus for growth; and 

 Economic and Infrastructure Disparity Index - it identifies those links that fall in the 
backward regions and the development of which, would bring about economic 
development in the surrounding region. 
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The steps followed for the prioritisation and scheduling of the corridors were: 

Socio-Economic and Traffic
Related Parameters 

Traffic Forecast & Improvement 
Cost by links/Corridor 

Financial 
Related 

FIRR

Prioritized
List  

Volume/
Capacity

Ratio

Commercial
Vehicle

Density  

Economic
Internal 
Rate of 
Return 

Indigenous 
Community & 

Backward Area 
Index 

Development 
& Connectivity 

Index 

Economic and 
Infrastructure 

Disparity Index

Major National 
Policies

Priority Index

Prioritized List Weight 

Prioritisaton and Scheduling 

List of BOT on Toll 
Projects

Social & Environmental 
Concerns

Project Scheduling for 
under BOT (Toll) 
Implementations 

List of BOT Annuity 
Project 

Social& Environmental 
Concerns 

Project Scheduling for 
Implementation Under 

BOT (Annuity)  
 

i. The long list of corridors was broken down into 200 homogeneous links based on traffic, 
state boundary and road capacity; 

ii. The socio-economic and traffic parameters were developed by link; 

iii. Weights were given to the parameters and the homogeneous links were prioritised based 
on the rank each one achieved; 

The improvement option and cost was worked out based on the forecasted traffic and the 
present road condition and capacity. This cost and traffic was used for assessing the commercial 
viability of each of the homogeneous links. The long list of corridors has been segregated into 
commercially viable corridors, with no grant or grant requirement of up to 40% of project cost, 
and the other which are not commercially attractive, hence need to be implemented under 
annuity scheme. Based on the year in which these corridors need to be four laned, they have 
been bunched under the 5-year time horizons starting from 2005 upto 2025.  

Further to this, scheduling of the corridors for implementation is based on the time frame required 
at each stage of project planning and implementation, right from feasibility study to construction. 
The final project prioritisation and scheduling, for some of the corridors, has been presented in 
Table 14.   
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Table 14 : Project prioritisation and Scheduling 

Forecasting 
Model 

Reference 
No.

NH Ref State Name Kms Year of 4 
laning DPR and Env. Works

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82

DPR, Consession agreement, 
construction

Land Acq., Env. & social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & social 
Clearances

Forecasting 
Model 

Reference No.
NH Ref State Name Kms Year of 4 

laning DPR and Env. Works
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

200920084 laning reqd between 2011-2015 2005 2007 2013201220112010 2017201620152014 2021202020192018 2025202420232022

80 2012

122 44.0

157 59.0 Gujarat Kheda - 
Godhra

 Meghalaya
Shillong 
bypass - 

Jowai bypass

86 2011

127 2014

27 2013

42 8D Gujarat Jetpur  - 
Somnath

62 12.0 Rajasthan Jaipur  - 
Tonk

40 2012

22 4A

24 6.0 Orissa

Orissa/ 
Chattisgarh 

border - 
Bargarh

Karnataka
Belgaum - 
KN/Goa 
Border

80 2015

39 2011

84 2014

108-109 33.0 Jharkhand
Ranchi - 
towards 
Bargaon

137 48.0 Karnataka
Crossing with 

major rd. - 
Hasan

34 2014

78 17.0

130 47.0 Kerala - Tamil 
Nadu

Nagercoil - 
Kuzhittural

Kerala Tirur - 
Guruvayur

60 2015

140 2012

60 2015

100-101 31.0 Bihar Khagaria - 
Purnea

102 31.0 Bihar
Bakhtiarpur - 

Crossing 
near Barauni

Panvel  - 
Indapur 84 200469.0 17 Maharashtra

30 2004

166 67 Tamil Nadu Trichy- Karur 97 2004

141 50 Maharashtra Pune - Khed

165 67 Tamil Nadu

17-18 3 Madhya 
Pradesh

Nagapatnam -
Trichy 83 2004

M. P Border- 
Dhule 97 2004

60 2004

43.0 9 Maharashtra Pune  - 
Indapur 100 2007

7-8 3 Maharashtra Gonde - 
Pimpalgaon

2024 2025

80

2020

2004

2021 2022 2023

125 45 Tamil Nadu Dindigul - 
Trichy

2016 2017 2018 20192012 2013 2014 20152008 2009 2010 20112005 2006 20074 laning reqd by 2010 
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Forecasting 
Model 

Reference No.
NH Ref State Name Kms Year of 4 

laning DPR and Env. Works
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

Forecasting 
Model 

Reference No.
NH Ref State Name Kms Year of 4 

laning DPR and Env. Works
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

DPR, Consession agreement, 
construction

Land Acq., Env. & Social 
Clearances

LEGEND
Procurement of Consultant Land Acqisition and Environmental & Social Clearances

Preparation of Feasibility Report Procurement of Concessionnare

Preparation of PPR Signing of Document (one month)

Preparation of Draft DPR Financial Closure

Preparation of DPR (One Month) Construction Period

117.0 31,52

2025173.0 86(Ext) Bhopal  - 
Sanchi 40MP

 Assam
Tejpur - 
Baihata 
Chariali

140 2025

123 2024

130 2021

116.0 52.0 Assam Helem - 
Tejpur

118.0 39.0 Manipur, 
Nagaland

Kohima - 
Imphal

Ahmedabad - 
Kheda 40 2023

4 laning reqd between 2021-2025

156.0 59.0 Gujarat

2023 2024 20252018 2019 2020 2021 20222014 2015 2016 20172010 2011 2012 20132006 2007 2008 2009

69 2017

2005

4 laning reqd between 2016-2020

23.0 4A Goa
KN/Goa 
Border- 
Panaji

35 2016

32 2018

182 205.0 Andhra 
Pradesh

Renigunta - 
TN/AP 
Border

112 33.0 Jharkhand Jamshedpur -
Mahulia

59 2016

104 31.0

110 33.0 Jharkhand Bundu - 
Chandil

Bihar - - Khagaria

45 2019

104 2016

30 2018

160-161 59.0 Madhya 
Pradesh

Sardarpur -
Indore

138 49.0 Tamil Nadu
Madurai - 

Manamadura
i

2025

158 59.0 Gujarat Godhra - 
Dahod 70 2016

2021 2022 2023 20242017 2018 2019 20202013 2014 2015 20162009 2010 2011 20122005 2006 2007 2008
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4.5 UPDATED STRATEGIC OPTIONS STUDY, ROADS AND BUILDINGS 
DEPARTMENT, GOG13 

The Government of Gujarat’s, Roads and Buildings Department (R&BD), took up another major 
road development initiative in 2005 under the Gujarat State Highways Project, after it had 
successfully completed the World Bank funded GSHP.  The scope of this project, included 
prioritisation of identified 6,225 km of Core roads comprising State Highways and some Major 
District Roads, for up-gradation/widening/maintenance under World Bank funding. The prioritised 
list of corridors was to be developed in a way so as to enable R&BD to pick up the more 
important and socially relevant corridors for improvement, within a stated budget.  

The following approach was followed to arrive at range of Strategic Options: 

a) Appreciation of Gujarat state Socio-Economic profile and dimensions of economy; 

b) Contextual appreciation of present study in overall scheme of ongoing and committed 
efforts of R&BD; 

c) The (a) and (b) above led to establishment of study focus; 

d) The above were followed by presenting salient findings of corridors with respect to  

- Condition and characteristics; 

- Utilisation levels; 

- Traffic desire patterns; 

- Transport operators views; 

- Socio-Economic context of corridors; 

- Environmental and social aspects 

e) This led to formulation of Strategic Parameters including their quantification by link, 
leading to establishment of Strategic Parameters Matrix and Strategic Parameters 
Scoring Matrix. 

f) The implicit objective of study of this nature is to establish relative ‘priority ranking’ of 
corridors that is contemplated to be taken up by the R&BD for sub-sequent detailed work.  

g) Funding was not unlimited. Hence, limiting the priority listing of corridors became 
important. The decision was to be made based on several considerations. One amongst 
them was the project cost. This could only be determined, on assessment of improvement 
needs. Therefore, the improvement needs were assessed by links on assessment of 
likely traffic levels. 

h) All the above effort led to the recommendation of three prioritised state road development 
in the form of three strategic options for consideration of R&BD, GoG.  

                                                 

13 Gujarat State Highways Project, Updated Strategic Option Study for Core Road Network, July 2006. The study was undertaken by 
LEA Associates South Asia Pvt Ltd. 
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The strategic parameters considered for prioritisation were: 

Traffic and engineering parameters - 

• Road utilisation Index 

• Commercial Vehicle Density 

• Traffic Desire Pattern 

• Road condition Index 

• Economic Internal Rate of Return 

Social and Economic Parameters - 

• Project Accessibility Index 

• Growth priority Index 

• Connectivity Index 

• Backwardness Index 

Environmental and Social Parameters 

Having undertaken the priority of the project corridors, a schedule for implementation was also 
prepared looking at the time required for project preparation and implementation. The project 
implementation schedule thus prepared, for some of the corridors, has been presented in Table 
15.  
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Table 15 : Project Implementation Schedule for Strategic Option 
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4.6 PREPARATION OF COMPREHENSIVE TRANSPORTATION PLAN FOR 
MUMBAI METROPOLITAN REGION (MMR)14 

The Mumbai Metropolitan Regional Development Authority initiated the study on preparation of a 
comprehensive transportation plan for the MMR. The horizon year for planning was 2031. The 
plan was to prepared under the three plan periods: 

• Short Term with 2016 as the horizon year; 

• Medium Term with 2021 as the horizon year; and 

• Long Term with 2031 as the horizon year. 

A list of projects on expressway, metro and suburban rail development were identified. Besides 
these, there were some traffic management related projects/items as well. These were to be 
prioritised and programmed for implementation over the stated time period. The prioritisation was 
based on the demand levels which were being catered by each of the identified projects, as well 
as the cost which was expected to be invested in their development. This was followed by 
financial analysis of some of the projects, to assess the likely means of funding them.  

This detailed financial analysis undertaken for the network, by each sub-project, as well as for 
some of the sample individual projects, provided an understanding on the likelihood of individual 
projects having potential of PSP or PPP. The results of these sample projects were used as a 
guiding tool for identifying projects which were likely to go for pure BOT, with or without grant or 
node development or to be implemented under PPP through formation of an SPV or necessarily 
need to be taken up under the Government funding or even annuity as given. For ranking the 
individual projects, from financial perspective, the indicator of revenue to cost ratio has been 
used.  

The total investment needed for the period 2008 – 2031 was worked out about Rs 2,066,610 
millions. The extent of funds, which can be raised from different sources were worked out. The 
effort was reduce the burden on the government exchequer to the maximum extent possible. The 
investment options were worked out under two considerations15. The first being, as per the needs 
as assessed and recommended in the plan. In this case the assumption were that there is no 
budgetary or any other constraint in plan implementation including the institutional ability as well 
as funds available with the Government.  

The range of government support in form of funding / counterpart funding / gap financing is 
observed to vary largely between Rs 20,000 million to Rs. 65,00016 million per annum, over the 
20 year plan implementation period. This has been considered high. Therefore, an effort towards 
rationalizing this annual investment was made. For this, it was found appropriate to follow the 
prioritisation as evolved in the transport plan implementation, with due consideration to network 

                                                 

14 Comprehensive Transportation Study for MMR. initiated by MMRDA under the World Bank Funding. The study has been 
undertaken by LEA international in joint venture with LEA Associates South Asia Private Limited, 2008.  
15 Implicitly consideration is that government develops nodes/ station for potential revenue generation 
16 Total government funding. 
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and corridor formation. In this effort the corridors have been bunched and connectivity is 
maximized to regions with higher population and employment densities. These have further been 
phased out over the distinct time periods to arrive at a more rational and near realistic investment 
sizes. This constrained and programmed financing plan of transport system, given in Table 16, 
suggests that  the overall investments vary between Rs. 35,500 million and Rs. 140,000  million, 
with burden of Government exchequer being between Rs. 5,000 million and Rs. 20,000  million 
per annum. 
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Table 16 : Financing Plan for Project Implementation under Constrained Budget and Programmed Scenario 

Project 
No. Project Name

Time Period 
for 

Implementat
ion

Length 
(Kms.)

Cost (Rs. 
Mill)

Cum. 
Cost (Rs. 

Mill)

Likely 
PPP 

Candida
te 

without 
Grant1

Likely 
PPP 

Candida
te with 
Grant2

SPV3
Govt 

Funds/ 
Annuity4

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

M7 Andheri (East) - Dahisar (East) 1 15.9 21942 21942 √ 4388 4388 4388 4388 4388
M5 Ghatkopar-Mulund 1 12.4 17112 39054 √ 3422 3422 3422 3422 3422
M11 Thane Ring Metro 2 19.4 26800 65854 √ 5360 5360 5360 5360 5360
M13 Balkum (Thane)-Bhiwandi-Kalyan-Narthengaon 3 33.3 43400 109254 √ 8680 8680 8680 8680 8680
M12 Thane-Ghodbander-Dahisar 4 27.2 31824 141078 √ 6365 6365 6365 6365 6365
M4 Charkope-Dahisar 4 7.5 10350 151428 √ 3105 3105 4140
M8 Hutatma Chowk-Ghatkopar 5 22.4 103488 254916 √ 20698 20698 20698 20698 20698
M24 Sewri-Kharkopar 6 19.7 96330 351246 √ 19266 19266 19266 19266 19266
M19 Targhar-Kharkopar-Nhava Sheva-Dronagiri (25% of total) 6 4.7 5747 356993 √ 1149 1149 1149 1149 1149
M18 Vashi-Belapur-New Airport-Panvel 6 18.8 35248 392242 √ 7050 7050 7050 7050 7050
M19 Targhar-Kharkopar-Nhava Sheva-Dronagiri (75% of total) 7 14.0 17242 409483 √ 3448 3448 3448 3448 3448
M10 Dahisar-Mira Road-Manikpur-Virar 7 29.9 56175 465658 √ 11235 11235 11235 11235 11235
M6 BKC-Marol Naka via Airport 7 17.2 51280 516938 √ 10256 10256 10256 10256 10256
M16 Kanjurmarg-Mahape-Kalyan Phata-Pipe Line 7 13.2 34470 551408 √ 10341 10341 13788
M23 Fort (Horniman Circle) - Uran - Dronagiri 7 15.9 50241 601649 √ 10048 10048 10048 10048 10048

Total From private Sector 7811 7811 13171 13171 21851 14040 20405 15045 16908 20646 21267 31717 31717 46681 34263 44311 25012 31216 16253 18321 0 0
Total Grant from Government 0 0 0 0 0 0 0 0 1242 9521 9935 16445 16445 26421 18142 18142 9976 14112 4136 5515 0 0

M17 Mankhurd-Vashi-Narthen Gaon 2 24.1 51690 51690 √ 10338 10338 10338 10338 10338
M14 Phokhran-Kharegaon 4 5.0 8650 60340 √ 2595 2595 3460
M9 Sewri-Prabhadevi 5 3.5 16170 76510 √ 4851 4851 6468
M15 Kushavali-Ambernath 7 10.4 11990 88500 √ 3597 3597 4796
M20 Kharkopar-Dhutum-Pirkone-Shirki-Vadkhal 8 30.5 40280 128780 √ 8056 8056 8056 8056 8056
M21 Dronagiri-Pirkone-Jite 8 13.8 21190 149970 √ 6357 6357 8476
M22 Shirki-Washi-Jite 8 9.9 14408 164378 √ 4322 4322 5763

SPV _govt 0 0 5169 5169 5169 5169 5169 0 0 0 0 0 0 0 0 0 0 1799 4977 5577 4238 0
SPV other than government 0 0 5169 5169 5169 5169 5169 0 0 0 0 0 0 0 0 0 0 1799 4977 5577 4238 0
Government Funding 0 0 0 0 0 0 0 0 2595 2595 3460 4851 4851 6468 0 0 8056 8056 12378 12378 13819 0
Total commitment + Grant 0 0 5169 5169 5169 5169 5169 0 3837 12116 13395 21296 21296 32889 18142 18142 18032 23967 21492 23470 18057 0

Rolling stock for Metro Corridors 156760 7125 7125 7125 7125 7125 7125 7125 7125 7125 7125 7125 7125 7125 7125 7125 7125 7125 7125 7125 7125 7125 7125
TOTAL INVESTMENT IN METRO SYSTEM 14936 14936 30634 30634 39314 31503 37868 22170 27870 39888 41788 60139 60139 86696 59530 69578 50169 64107 49847 54493 29421 7125

- TOTAL PRIVATE SECTOR INVESTMENT 13369 13369 18729 18729 27409 19598 25963 20603 22466 26204 26825 37275 37275 52239 39820 49869 30570 36774 21811 23879 5558 5558
- INVESTMENT ON SPV PROJECTS OTHER THAN 
GOVERNMENT SECTOR 0 0 5169 5169 5169 5169 5169 0 0 0 0 0 0 0 0 0 0 1799 4977 5577 4238 0
- TOTAL GOVERNMENT INVESTMENT 1568 1568 6737 6737 6737 6737 6737 1568 5405 13684 14963 22864 22864 34457 19710 19710 19599 25534 23059 25038 19625 1568

SR7 Ranjanpada-Kharkopar-Targhar-Seawood (new link) 1 13.9 8340 8340 √ 2502 2502 3336
SR1 Diva-Vasai Road 1 40.1 24060 32400 √ 4812 4812 4812 4812 4812
SR5 Panvel-Uran 2 26.9 16140 48540 √ 4842 4842 6456
SR9 Diva-Panvel 2 26.7 16020 64560 √ 4806 4806 6408
SR6 Kharkopar-Jite (new link) 3 22.9 13740 78300 √ 4122 4122 5496
SR4 Panvel-Karjat 3 27.6 16560 94860 √ 4968 4968 6624
SR8 Thal-Alibag (new link) 4 5.4 3240 98100 √ 972 972 1296
SR2 Panvel-Jite-Thal 4 60.9 36546 134646 √ 7309 7309 7309 7309 7309

SR10 Thane-Bhiwandi 5 12.5 7500 142146 √ 2250 2250 3000
S3 Rewas Port (new link) 6 10.6 6360 148506 √ 1908 1908 2544

Total From private Sector 7314 7314 8148 14460 14460 18318 9840 11658 4969 4969 7413 2250 3000 0 0 0 0 0 1145 1145 1526 0
Total Grant from Government 0 0 0 0 0 3636 6560 7772 3312 3312 3442 0 0 0 0 0 0 0 763 763 1018 0

Rolling stock for new sub-urban lines/ operations 33330 1515 1515 1515 1515 1515 1515 1515 1515 1515 1515 1515 1515 1515 1515 1515 1515 1515 1515 1515 1515 1515 1515
TOTAL INVESTMENT IN SUB-URBAN RAIL SYSTEM 8829 8829 9663 15975 15975 23469 17914 20944 9796 9796 12370 3765 4515 1515 1515 1515 1515 1515 3423 3423 4059 1515

- TOTAL PRIVATE SECTOR INVESTMENT 8829 8829 9663 15975 15975 19833 11355 13173 6484 6484 8928 3765 4515 1515 1515 1515 1515 1515 2660 2660 3041 1515
- TOTAL GOVERNMENT INVESTMENT 0 0 0 0 0 3636 6560 7772 3312 3312 3442 0 0 0 0 0 0 0 763 763 1018 0

H6 Inner Ring (Bhiwandi Rd-Panvel): EBL Corridor (2016, 2021, 2031) 1 34.0 7340 7340 √ 1835 1835 1835 1835
H5 Inner Ring (Kaman-Bhiwandi Rd.) 1 22.0 4750 12090 √ 1188 1188 1188 1188
H19 Thane-Ghodbunder Road: EBL Corridor (2016) 1 16.1 3480 15570 √ 1044 1044 1392
H23 Ghatkopar - Koparkairane Creek Bridge 1 8.9 8010 23580 √ 2403 2403 3204
H13 Radial-3 (Bhiwandi Bypass): EBL Corridor (2016, 2021, 2031) 2 9.0 1940 25520 √ 582 582 776
H12 Radial-3 (Bhiwandi Bypass) 2 14.0 3030 28550 √ 909 909 1212

H8
Middle Ring (Narthen Gaon-Panvel): EBL Corridor (2016, 2021, 2031)     
(33% of total) 2 11.7 2531 31081 √ 633 633 633 633

H10 Radial-1 (NH-8) 2 26.0 5610 36691 √ 1403 1403 1403 1403
H11 Radial-2 (Part of NH-3) 2 36.4 7860 44551 √ 1965 1965 1965 1965
H15 Radial-5 (Chembur-Mankhurd-Vashi-Taloja) (75% of total) 3 19.5 4215 48766 √ 1054 1054 1054 1054

H14
Radial-4 (Nahur-Airoli-Nilaje-Badlapur): EBL Corridor (2016, 2021)          
(40% of total) 3 13.5 2920 51686 √ 730 730 730 730

H16 Radial-6 (Vashi-Belapur-Kalamboli) 4 14.9 3220 54906 √ 966 966 1288
H15 Radial-5 (Chembur-Mankhurd-Vashi-Taloja) (25% of total) 5 6.5 1405 56311 √ 351 351 351 351

H14
Radial-4 (Nahur-Airoli-Nilaje-Badlapur): EBL Corridor (2016, 2021)          
(60% of total) 5 20.3 4380 60691 √ 1095 1095 1095 1095

H8
Middle Ring (Narthen Gaon-Panvel): EBL Corridor (2016, 2021, 2031)     
(67% of total) 5 23.8 5139 65830 √ 1285 1285 1285 1285

H7 Middle Ring (Bhiwandi-Nandivali-Narthen Gaon) 5 18.6 4020 69850 √ 1206 1206 1608
H9 Outer Ring Road: Khopoli-Jite-Rewas Port 7 36.8 7940 77790 √ 1985 1985 1985 1985
H4 MTHL: Kharkopar to Rave (Link overground ) 7 18.1 21690 99480 √ 6507 6507 8676
H18 Radial-8 (New Airport-Nhava-Uran-Rewas) 8 22.2 4790 104270 √ 1198 1198 1198 1198
H17 Radial-7 (Uran-Pen) 8 22.3 4820 109090 √ 1205 1205 1205 1205

Total From private Sector 3023 6470 6470 12513 4895 5193 5784 1784 1784 2363 580 3504 3937 3937 4339 1985 8492 9934 12103 1442 1442 0
Total Grant from Government 0 0 0 596 596 795 0 0 0 386 386 515 0 0 0 0 0 961 961 961 961 0

H20 Western Sea Link North Extn (Bandra - Dahisar): EBL Corridor (2016) 6 26.0 62350 62350 √ 15588 15588 15588 15588
H21 Western Sea Link North Extn (Dahisar - Virar): EBL Corridor (2016) 6 38.0 91200 153550 √ 22800 22800 22800 22800
H24 Mumbai- Sawantwadi Expressway 8 21.2 4579 158129 √ 1145 1145 1145 1145

SPV _govt 0 0 0 0 0 0 0 0 0 0 0 0 0 19194 19194 19194 19194 572 572 572 572 0
SPV other than government 0 0 0 0 0 0 0 0 0 0 0 0 0 19194 19194 19194 19194 572 572 572 572 0
Government Funding 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total commitment + Grant 0 0 0 596 596 795 0 0 0 386 386 515 0 19194 19194 19194 19194 1533 1533 1533 1533 0

TOTAL INVESTMENT IN FREEWAY SYSTEM 3023 6470 6470 13110 5491 5988 5784 1784 1784 2750 966 4019 3937 42324 42726 40373 46880 12039 14208 3547 3547 0
- TOTAL PRIVATE SECTOR INVESTMENT 3023 6470 6470 12513 4895 5193 5784 1784 1784 2363 580 3504 3937 3937 4339 1985 8492 9934 12103 1442 1442 0
- INVESTMENT ON SPV PROJECTS OTHER THAN 
GOVERNMENT SECTOR 0 0 0 0 0 0 0 0 0 0 0 0 0 19194 19194 19194 19194 572 572 572 572 0
- TOTAL GOVERNMENT INVESTMENT 0 0 0 596 596 795 0 0 0 386 386 515 0 19194 19194 19194 19194 1533 1533 1533 1533 0

79065
86185

151258
30578

267219
101970

METRO SYSTEM

SUB-URBAN RAIL SYSTEM

FREEWAY SYSTEM

922787
573889

42435
306463

181836

78% private 22% govt (Same as Metro 
Corridors)

100% Private Sector as for Rail lines
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Project 
No. Project Name

Time Period 
for 

Implementat
ion

Length 
(Kms.)

Cost (Rs. 
Mill)

Cum. 
Cost (Rs. 

Mill)

Likely 
PPP 

Candida
te 

without 
Grant1

Likely 
PPP 

Candida
te with 
Grant2

SPV3
Govt 

Funds/ 
Annuity4

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

Sub-urban rail improvements 132350 6016 6016 6016 6016 6016 6016 6016 6016 6016 6016 6016 6016 6016 6016 6016 6016 6016 6016 6016 6016 6016 6016

Arterial Corridors: Upgradation 781.4 101010 6734 6734 6734 6734 6734 6734 6734 6734 6734 8081 8081 8081 8081 8081

Arterial Corridors: New Links 419 60340 4023 4023 4023 4023 4023 4023 4023 4023 4023 4827 4827 4827 4827 4827

Road Safety & Traffic Management Measures 65450 2975 2975 2975 2975 2975 2975 2975 2975 2975 2975 2975 2975 2975 2975 2975 2975 2975 2975 2975 2975 2975 2975

Bus System: Bus fleet & Depots for EBL operations 24500 3063 3063 3063 3063 1531 1531 1531 1531 1225 1225 1225 1225 1225

Bus System: Bus fleet for ordinary bus public transport operations 18300 832 832 832 832 832 832 832 832 832 832 832 832 832 832 832 832 832 832 832 832 832 832

Passenger Water Transport (PWT) 4800 686 686 686 686 686 686 686

Terminals (Truck, Bus, Inter-city rail) 30400 1737 1737 1737 1737 1737 1737 1737 3040 3040 3040 3040 3040 3040
TOTAL INVESTMENT IN OTHER COMPONENTS 26065 26065 26065 26065 23002 23002 12246 9823 11354 25151 25151 25151 9823 9823 9823 9823 9823 23956 23956 26996 26996 26996

- TOTAL PRIVATE SECTOR INVESTMENT 2743 2743 2743 2743 1211 1211 1211 0 766 2286 2286 2286 0 0 0 0 0 613 613 2133 2133 2133
- TOTAL GOVERNMENT INVESTMENT 23322 23322 23322 23322 21791 21791 11034 9823 10588 22865 22865 22865 9823 9823 9823 9823 9823 23343 23343 24863 24863 24863

TOTAL INVESTMENT TRANSPORT SYSTEM 52853 56300 72832 85784 83783 83963 73812 54721 50804 77584 80275 93074 78414 140358 113594 121288 108386 101617 91434 88459 64023 35636

GRAND TOTAL PRIVATE SECTOR 27963 31410 37604 49960 49490 45835 44313 35559 31499 37337 38619 46830 45727 57691 45674 53369 40577 48835 37185 30113 12173 9205

0 0 5169 5169 5169 5169 5169 0 0 0 0 0 0 19194 19194 19194 19194 2371 5549 6149 4810 0

GRAND TOTAL GOVERNMENT FUNDING 24890 24890 30059 30655 29124 32959 24330 19162 19305 40248 41656 46244 32687 63473 48726 48726 48616 50411 48699 52198 47039 26431

  - COUNTERPART FUNDING REQUIRED (30% OF TOTAL) 7467 7467 9018 9197 8737 9888 7299 5749 5792 12074 12497 13873 9806 19042 14618 14618 14585 15123 14610 15659 14112 7929
  - LOAN FROM FUNDING AGENCIES (70% OF TOTAL) 17423 17423 21041 21459 20387 23071 17031 13413 13514 28173 29159 32371 22881 44431 34108 34108 34031 35288 34089 36538 32927 18502

1-100% investment from Private Sector

2- 40% of grant from Government and 60% investment from Private Sector

3 - 50% investment from Government and 50% from other sources than Government 

4 - 100% from Government Funds

407300

437150
29850

121500

OTHER COMPONENTS

50% each -Private and Govt sector 
investment

830526

249158
581368

TOTAL TRANSPORT PLAN FINANCING

50% each -Private and Govt sector 
investment

1808992

856966
SPV PROJECT FUNDING OTHER THAN GOVERNMENT (50% OF SPV 
INVESTMENT)

100% Govt Investment

100% Govt Investment

100% Govt Investment

100% Govt Investment
50% each -Private and Govt sector 
investment

100% Govt Investment
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4.7 KENYA17 

A study of the Kenyan road policy framework shows that the main policy initiatives during the first 
post-independence decade involved provision of infrastructure by the public sector and 
development of rural roads using cess funds generated from sale of rural output. Rural access 
and minor roads programmes have characterized the Kenya road policy since the second 
decade, and several policy reforms for road infrastructure development typify the third and fourth 
decades.  

The landmarks in the road policy evolution include the formation of the Kenya Roads Board, the 
introduction of a road maintenance levy fund and axle-load limits, and moves towards increased 
private-sector participation in all facets of road service delivery. The network’s operating 
condition has suffered from inadequate maintenance, repair and rehabilitation, and the 
fragmentation of the institutional framework within which it is managed. 

Clearly, the overall road policy framework is not integrated to promote a positive impact and 
generate cumulative positive externalities. It does not provide a balanced approach to 
strengthening and rehabilitating existing assets, on one hand, and constructing new roads and 
bridges, improving low-grade sections, and widening roads to four lanes, on the other.  

Moreover, there have been unexplained reversals and weak implementation of specific policy 
strategies, little progress towards instituting legal and regulatory frameworks for private-sector 
participation; and no privatization strategy, such as ,for unbundling viable roads into build-
operate-transfer concessions for awarding through competitive bidding'.  

The policy initiatives addressed the questions of integrated transportation, funding, 
commercialization, sharing and disbursement of road funds, vehicle weight and size, 
maintenance, repair and rehabilitation of Kenya's road network through fiscal decentralization 
and road asset management, and private sector participation. 

It was suggested that a consistent, transparent, fair, and need related procedure is essential in 
dealing the road projects. Priority should be given to the programmes that achieve:-  

• the best overall return on maintenance investment,  

• should provide community-wide benefits,   

• should reduce environmental impact of road infrastructure. 

Clear policy initiatives are attempted to attract private investors, viz., tax exemption for a specific 
period, enhancing the viability gap funding, defining the allowable concession period, and duty 
free importation of modern high-capacity equipment for highway construction. A review of this 
report has been presented in Annexure – 1. 

                                                 

17 Road Infrastructure Policies in Kenya: Historical Trends and Current Challenges, Wilson S. K. Wasike, April 2001. 
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5. PROPOSED MECHANISM FOR DEVELOPING STRATEGIC ROAD 
MAINTENANCE FINANCE PLAN 

Through extensive interactions with the PWD, Consultants have been given to understand that 
there is no forecasted MMS which has been developed for the state. In addition to this there is no 
fund flow projection in the state. Therefore, in the absence of both these, it is not possible to 
suggest elaborately on the development of a strategic road maintenance finance plan for the 
state of UP. However, it is felt important that the process of preparation of the same has to be 
laid down, albeit briefly with all the limitations we were with.  

The suggested process/steps towards development of strategic road maintenance financing plan 
are listed below: 

1) The list of roads to be considered need to be broken into traffic and condition 
homogeneous links; 

2) Based on the traffic levels, now as well in the future, work out the maintenance strategy 
along with the cost by each link; 

3) Review the plans and policies of the state and identify the thrust areas as well as the 
focus of the government in planning development of the state. These then should be 
converted to parameters, with due incorporation of the likely indicators which reflect future 
plans and programs of the government.; 

4)  Besides these areas, the present and future needs of the society in terms of socio-
economic status of settlements and interactions amongst them, or with the economic 
centres should also be incorporated in terms of parameters; 

5) The parameters should be developed in by each homogeneous link; 

6) After review of the government plans and programs, as well as the other parameters, 
weights should be worked out for each of the parameters. Using these weights along with 
the parameters, the links should be ranked, which shall reflect their importance in meeting 
the objectives of government plans and programs as well as society’s needs; 

7) There should be an effort to form corridors, out of this prioritised list of links, which shall 
provide proper connectivity between two points; 

8) The projects should be then phased for implementation, based on the following: 

• Annual budget availability; 

• Institutional capacity of PWD; and 

• Capacity of the contracting industry. 

9) This will result in a strategic road management finance plan. 
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The scheduling and planning should be undertaken by PWD. Further, in evolving the plan there 
will be some level of programming involved. Best judgements on that day by the officers involved 
will have to be made. These decisions should be based on the out puts derived from above 
analysis only. The fundamental and important objective to be achieved is to get the high returns 
on investments made and ensuring the maximisation of benefits to the people of UP. This work 
can be undertaken, may be, by the PWD, by imparting necessary skills through training. If not 
with in house expertise, the PWD should prepare the same with the help of consultants. 
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6. FOCUS GROUP MEETING 

A meeting of Focus Group H was held on Wednesday 25th June 2008 to discuss Report No. 52 
submitted as draft. 

The Focus Group members agreed to the suggestions made in the Report. 
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7. PRESENTATION TO PROJECT STEERING COMMITTEE 

 

 



Report No. 52 : Report on Development of strategic Road Maintenance 
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Finance Plan integrating MMS forecasts and Road Fund 
projections
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Report No. 52

TCE Concerns:

UPSRP IDS

• Insufficient fund for maintenance

• Maintenance funds allocated under non-plan account head, along with various
d i i i h d l d f i ffi i ll i h b h kadministrative heads – leads to scope for inefficient allocation whereby the key

maintenance activities are scaled down to a level of funding that is often highly
inadequate for the necessary output

• Lack of concern over preparation and use of a well planned maintenance calendar for
on-carriageway works and off-carriageway works

• Lack of emphasis on measured physical condition of the roads with over reliance onp p y
subjective judgement and “rule of thumb” while selecting stretches for renewal

• Renewals and repairs of pavement are undertaken without due regard to cause of
failure. The current practice results in wastage of available limited resourcesp g

TCE Recommendations:

Maintenance process should be strengthened by adopting a systematic approach toMaintenance process should be strengthened by adopting a systematic approach to
decision making. This can be done through the techno-economic and financial criteria,
setting consistent standards, adopting cost-effective technologies, effective allocation of
resources and periodic review of policies, standards, and measuring the effectiveness of the
programs

Refer to Page 1 – 2 of the report
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The Terms of Reference (ToR) of the IDS Action Plan (Serial 4 I) objective states
(Annex II) :

“R ti l l t d f di l i ”“Rational long-term roads funding planning process”

The Action milestones to be achieved in this regard are:g
• Comprehensive objective analysis of long term core road network maintenance

funding requirements for future plan processes

• Develop strategic Road Maintenance Finance Plan integrating MMS forecasts and• Develop strategic Road Maintenance Finance Plan integrating MMS forecasts and
Road Fund projections

Translated into the following action for T. A. input :Translated into the following action for T. A. input :
• Report No. 45: Report on Comprehensive Objective Analysis of Long-term Core Road

Network Maintenance Funding Requirements for Future Plan
Processes – submittedProcesses submitted

• Report No. 52: Develop Strategic Road Maintenance Finance Plan integrating MMS
forecasts and Road Fund projectionsp j

Refer to Page 2 of the report
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The Report covers the following:

S i R d M i Fi Pl S C id i• Strategic Road Maintenance Finance Plan –Some Considerations

• Financing Road Maintenance in UP

R d / T t M i t / D l t St t d Fi i• Road / Transport Maintenance / Development Strategy and Financing

• Proposed Mechanism for Developing Strategic Road Maintenance Finance
Plan



Strategic Road Maintenance Finance Plan - Some Considerations

Report No. 52UPSRP IDS

g

Need to strategically decide on :

• Which corridor/road to take up first for maintenanceWhich corridor/road to take up first for maintenance
• What maintenance treatment to be given
• Source of funding – whether private sector or government funding
• Time when the project should be taken up for implementationTime when the project should be taken up for implementation

The above depend upon the relative importance of road governed by:
• Socio-economic profile of the region these roads lead to/fall in;
• Development potential of the region the roads are serving;
• Policies of the government towards various sectors/ region;
• Current traffic demand levels along with the potential future demand;
• Current condition of the road;
• Connectivity to the rest of network;
• Connectivity to the economic/development centres;
• Potential for private sector participation; etc.

To select roads for maintenance and its strategy, traffic forecast is essential along with the
development parameters of the Government

Refer to Page 3 - 4 of the report
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Financing Road Maintenance in UP – Current Practices

A) Maintenance Management System (MMS) – purchased and owned by PWD in 
the past

• dTIMS Based Pavement Management System
• DHV Road Manager

At t th i tAt present there is no system

B) State Funded Programmes

• State Road Fund (SRF)
• Budgetary Allocation

C) World Bank Funded Uttar Pradesh State Road Project

Refer to Page 5 - 13 of the report
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Road / Transport Maintenance / Development Strategy and Financing - Examples

• Road Maintenance Component – GSHP, Roads and Buildings 

Department, GoG, World Bank Funded

• National Highway Development Program -III - High Density Corridor

under PPP, NHAI, ADB Funded

• Updated Strategic Options Study of Core Road Network, Roads and

Buildings Department, GoG

P ti f C h i T t ti l f M b i• Preparation of Comprehensive Transportation plan for Mumbai

Metropolitan Region, MMRDA, World Bank Funded

• Kenya• Kenya

• Ministry of Transportation - Ontario

Refer to Page 14 - 28 of the report
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Proposed Mechanism for Developing Strategic Road Maintenance Finance Plan

• List of roads to be considered - broken into traffic and condition homogeneous links;

• Based on the traffic levels, now as well in the future, work out the maintenance
strategy along with the cost by each link;strategy along with the cost by each link;

• Review the plans and policies of the state, identify the thrust areas as well as the focus
of the government in planning development of the state - to be converted to

t ith d i ti f th lik l i di t hi h fl t f t lparameters, with due incorporation of the likely indicators which reflect future plans
and programs of the government;

• Present and future needs of the society in terms of socio-economic status of
settlements and interactions amongst them, or with the economic centres;

• Parameters should be developed by each homogeneous link;

Refer to Page 29 - 30 of the report
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Proposed Mechanism for Developing Strategic Road Maintenance Finance Plan 
(contd…)

• After review of the government plans and programs, as well as the other parameters,
weights should be worked out for each of the parameters. Using these weights along with
the parameters, the links should be ranked, which shall reflect their importance inp , , p
meeting the objectives of government plans and programs as well as society’s needs;

• An effort to form corridors, out of this prioritised list of links, which shall provide proper
connectivity between two points;connectivity between two points;

• Projects should be then phased for implementation, based on the following:

- Annual budget availability;Annual budget availability;

- Institutional capacity of PWD; and
- Capacity of the contracting industry

• Resulting in Strategic Road Management Finance Plan

Refer to Page 29 - 30 of the report
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ANNEXURE - 1 : KENYA ROAD POLICY FRAMEWORK 

Kenya is also undergoing similar sort of experiences, which UP PWD is facing at the moment, in 
managing their road assets. A Kenyan institute for policy and analysis working Paper No. 1,(by 
Wilson S. K. Wasike Working) has highlighted policy initiatives on roads and road transport in 
Kenya over the post-independence era .The two findings were: 

i)  in terms of quantity, increased decentralization, cess on agricultural products, rural 
access, and minor roads programmes have served the road stock well in spite of the 
glaring lags in maintenance, repair and rehabilitation, and disjointed institutions, and  

ii)  the post-1995 period has witnessed ambitious strategic road planning and policy reforms, 
including the formation of the Kenyan Roads Board, the introduction of a road 
maintenance levy fund, axle-load limits, and the plan for increased private-sector 
participation in all facets of road service delivery.  

In essence, the reforms are necessary since the traditional emphasis on public-sector operation 
and regulation has not evolved in a continuing, sustainable way. This has been partly a human 
resource problem, as governments do not possess adequate skills for the planning and control 
tasks required of them, and partly an institutional problem so far as governments continue to rely 
on mechanisms that make unrealistic demands on human resources and motivations. The 
overall transport policy framework in Kenya is not integrated to promote positive impacts and 
generate cumulative positive externalities, and it does not provide a balance between 
strengthening and rehabilitating existing assets, on one hand, and constructing new roads and 
bridges, improving low-grade road sections, and widening roads to four lanes, on the other. 
Moreover, the sector has been characterized by unexplained reversals and weak implementation 
of specific policy strategies, little progress towards instituting legal and regulatory frameworks for 
private sector participation, and lack of a privatization strategy, for example for unbundling viable 
roads into build-operate-transfer concessions for awarding through competitive bidding.  

1. THE FOLLOWING KEY RECOMMENDATIONS IN POLICY AND REFORMS 
WERE SUGGESTED FOR THE COUNTRY OF KENYA  

1.1 FUNDING AND COMMERCIALIZATION 

As an axle of road policy reform in Kenya, the KRB must operate efficiently, effectively and with 
autonomy in managing the entire road network. It was suggested that the commercial 
management of road funds ought to be overseen by either the KRB or a subcommittee of that 
agency. When revenues available to the road sector are inadequate to maintain the road network 
in a stable, long-term condition and to undertake necessary improvement—which is the situation 
in Kenya—the KRB should prepare an explicit, long-term financing plan showing the size of the 
financing gap and suggesting how it is to be bridged. More specifically, there is need to consider 
the scope for: 
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• Realizing better service and value from existing resources by, for example, contracting 
out more design and implementation work to the private sector or exposing in-house work 
to competition from outside contractors. The former entails bringing in the private sector 
to build and operate some roads under concession arrangements 

• Augmenting revenue mobilization through simplifying or restructuring road-user taxes and 
charges, or improving revenue administration to reduce tax avoidance, evasion and 
leakage 

• Allocating additional revenue from the government’s consolidated budget. As is the case 
in all fiscal matters, it is necessary to identify opportunities for earning additional revenues 
and determining their cost, by either taking funds away from other sectors and/or raising 
clearly identified taxes and charges 

 

Whichever option is adopted—off-budget financing, or commercialization (charging road users 
directly through a fee-for-service and depositing the proceeds in an off-budget account)—it will 
be necessary to carry out research and an analysis of road sector policy.  

The second option is not the same as the conventional (first generation) earmarking practised 
and recorded in annual audit reports during the 1960s–1980s. The revenue sources identified for 
earmarking include gasoline taxes, motor vehicle fees, and revenue sharing among different 
levels of government. Conventional earmarking is often automatically opposed by the 
International Monetary Fund and the Ministry of Finance, for several reasons (McCleary 1991): i) 
it leads to misallocation of resources, with too much being given to earmarked activities and not 
enough to others, ii) it hampers effective budgetary control, iii) it infringes on the powers and 
discretion of the legislative and executive branches of the government, and iv) it introduces 
inflexibility in budgets. The case for earmarking is often presented based on the following 
advantages: i) it applies the benefit principle of taxation, ii) it assures minimum levels of financing 
for public services, iii) it provides greater stability and continuity of funding, and iv) it overcomes 
resistance to taxation by linking taxation to spending.  

Generally, earmarking appears to work more successfully in the context of the local government 
where the correspondence of beneficiaries and taxpayers is closer. However, according to 
McCleary (1991), World Bank experience shows that funding from earmarking is not automatic 
and remains dependent on government judgement, and that from the experience of Turkey and 
Colombia as prolific earmarkers, the practice is not justified and should be abolished. The new, 
second-generation, commercially managed road funds are not simply loosely managed off-
budget accounts. They are based on a set of important design principles (Schliessler and Bull 
1993; Heggie 1999; Gwilliam and Shalizi 1999). Specifically, they are radically distinguishable 
from past road funds (particularly those set up in Africa and Latin American countries) because i) 
they are specially designed to minimize adverse fiscal impacts on the government’s budget, ii) 
they form part of an agenda to manage roads along commercial lines, and iii) the stricter financial 
discipline created by their strong financial management skills produces benefits that more than 
offset the costs of the added fiscal inflexibility. 
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1.1.1. Sharing and Disbursement of Road Funds 

For the decentralized system of road administration envisaged by the KRB, a simple and 
consistent procedure is needed to divide funds among the various agencies entitled to money 
from the RMLF (Road Maintenance Levy Fund).The procedure must be transparent, fair, related 
to need, and, where feasible, related to the KRB’s and district roads committees’ ability to 
generate funds from other sources. In principle, there are two basic approaches: the KRB could 
allocate the funds either using formulae (as is done in Korea, Latvia, Mozambique, Romania, 
Tanzania, Zambia, and USA) or based on a direct assessment of need (as in New Zealand, 
South Africa and the UK). The implications of each method ought to be studied before a choice is 
made. Both methods work best when there is good governance, competent road agencies, and a 
highly decentralized system of road administration. The basic principle of the former is that the 
road fund provides finances to road agencies only if they agree to provide all the information and 
cooperation necessary to enable the fund to review and audit the application of these funds, 
usually against an approved annual expenditure programme. The latter system, which the US 
Highway Trust Fund uses, operates like a line of credit. Disbursing funds directly to road 
agencies and reimbursing road agencies after work has been completed should be considered 
as strategic alternatives to paying contractors directly. 

1.1.2. Heavy Vehicles in Road Traffic 

Overall, road and road transport policies should address the key issues relating to heavy vehicles 
in road traffic, whose numbers are significant today and are likely to become increasingly 
prominent in the future. The policies should aim at: 

• Reducing all types of impact of heavy vehicles on road networks, including deterioration 
in road condition, safety and environmental conditions 

• Improving road freight productivity through reforms in policy on vehicle size and weight 

• Quantifying the potential benefits of ‘road-friendly’ vehicle suspensions in extending 
pavement life and reducing maintenance costs for trucks 

• Taking greater account of the effects of heavy vehicles on pavements and bridges in 
choosing design methods for the construction of new infrastructure 

1.1.3. Fiscal Decentralization and Road Asset Management 

The classical fiscal federalism argument is that local governments are closer to the point of 
demand and are, therefore, more efficient providers of road services. Similarly, consistent with 
public choice theory, decentralization of administrative functions is considered desirable because 
it leads to larger efficiency gains in resource cost savings. Recent results from meta-analyses 
suggest two solutions for all three the road functions, but especially for construction: fiscal 
centralization or complete decentralization. Economies of scale and technological effects make 
the central government a good provider of road construction services (in terms of financing but 
not necessarily in producing the works through force account), while the ability to match supply to 
demand makes decentralized units more efficient. Kenya needs to further decentralize the more 
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localized activity of road maintenance, and maintain current levels of decentralized construction 
and administration of roads, which have the potential for large positive externalities. 

Once ongoing rehabilitation works have been completed, routine maintenance should be 
institutionalized within local authorities by contracting out the maintenance work for roads and 
drainage to private sector enterprises (such as local MSEs or international firms). Local 
authorities are familiar with the process of contracting out road maintenance in rural areas, and 
this could be extended to urban roads and their drainage systems. Since revenue collection and 
expenditure plans by Kenya’s local authorities have been replete with inefficiency and abject 
corruption, thereby greatly constraining the authorities’ allocated funding for road maintenance, 
expenditure declaration on roads maintenance would be a good starting point for improved 
performance. It is imperative that Kenya develop a national (and/or district) road asset 
management strategy as a road maintenance policy. The strategy can be developed from the 
collective or individual consideration of the following: 

• The strategy’s objectives, which describe the outcomes being sought through the supply 
and operation of the road infrastructure system 

• A time scale for implementing the strategy 

• System performance measures (annual and long-term targets) 

• Physical condition standards to be achieved (noting annual and long-term targets) 

• Procedures for monitoring and reviewing the system’s performance and physical 
condition 

• Policy and legislative controls on the use of the system 

• Maintenance standards (warning levels, intervention levels and minimum levels) 

• Financial implications of the management strategy to the KRB (in terms of the annual 
budget demand), the community (in terms of capital equity in the road asset), and road 
users and other affected members of the community (in terms of vehicle operating costs 
and transport efficiency) 

• The sensitivity of the strategy’s outcomes and outputs to the level of resources allocated, 
ensuring a clear indication of procedures for establishing priorities at suboptimal resource 
levels 

The mission of the KRB’s Infrastructure Maintenance Programme should be to deliver economic 
benefits to the community via savings in vehicle operating costs by providing improved ride 
quality of pavements. This will lower fuel and oil consumption, vehicle maintenance costs, tyre 
wear and vehicle depreciation. 

In allocating maintenance funds, the KRB should give priority to programmes that:  

• Achieve the best overall return on maintenance investment (given that smoother roads 
cost more to provide but offer savings to vehicle operators)  

• Provide community-wide benefits by reducing accidents and travel time  

• Reduce environmental impact of road infrastructure  
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1.1.4. Private sector participation 

Measures to encourage immediate private participation in Kenya’s transport sector were felt 
important. Although many transport and road concessions across the world show mixed results, 
the government ought to identify road segments for concessioning and then commission a study 
on their market and traffic viability. The study would, inter alia, evaluate existing traffic flow and 
forecast future traffic volumes in the earmarked road segments. 

To exploit private participation opportunities in transport, it is important to consider the immediate 
fiscal costs of planned concessions and give clearer and credible signals on the timing of the 
transactions, and involve potential private investors more in consultation and information sharing. 
Further, to maximize economic benefits, it is necessary to facilitate linkages across transport 
modes to encourage use of alternative modes of transport, develop brokerage markets to 
improve capacity utilization, and promote optimization of all transportation modes. 

Recommendations specific to the exploitation of PPI (private-sector participation in infrastructure) 
opportunities in the road sector are threefold. First, it is important to define the privatization 
strategy and review the existing legal framework, identify suitable investors, supervise the 
bidding process, and assist in negotiations and transaction closing. A judicious comparison of the 
benefits of LPVR (least-present-value-of-revenue auction/concession) franchises and the 
limitations of fixed-term concessions is important. The basic principle underlying LPVR auctions 
is that the franchise holder should not make losses when the long-run demand for the highway is 
sufficient to pay all costs. LPVR auctions are attractive for projects that require large, up-front 
investments and in which demand is independent of efforts by the franchise holder. They also 
require a low-cost capability to verify revenues, the quality of service, and the residual value of 
investments. 

Second, it must be ensured that the loss of toll revenues from the concessioned network does 
not adversely affect KRB’s capacity for effective maintenance of the remaining network. This 
relates to local authorities: there is need to clarify issues on the autonomy of municipalities in 
negotiating concessions and the regulatory jurisdiction over them, as well as to clarify access 
and inter-linkage issues with respect to national and municipal roads. As a start, local authorities 
should upgrade their traffic management efforts and enforce the traffic code to stop trailers and 
multi-tonnage trucks from using residential access roads subsequently damaging them and the 
drainage systems. Regulations on use of roads by traffic should be enforced in parallel with 
timely maintenance of the road network. 

Third, clear policy incentives are necessary for attracting foreign and private investment. These 
may include: 

• Government commitment to carry out all preparatory work including land acquisition and 
utility removal. Rights of way free from all encumbrances may be made available to 
concessionaires  

• A national highway agency (say KRB) may pledge to provide a specific fraction of the 
project’s capital grant (this is up to 40% in India) to enhance viability 

• Tax exemption for a specific period  
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• A clearly defined allowable concession period 

• Provision for foreign direct investment of up to 100% for equity partners in construction of 
roads and bridges  

• A clear legislative framework for arbitration and conciliation 

• Treating housing and real estate developments that are integral to highway projects as 
infrastructure and extending tax benefits to them 

• Allowing the national highway agency (maybe KRB) to participate in equity in BOT 
projects up to a predetermined proportion of total investment  

• Duty-free importation of modern, high-capacity equipment for highway construction 

1.1.5. Strategic research directions 

It was suggested that Kenya’s transportation policy must respond to the needs of the ‘new 
economy’ (which is global, rapidly changing, and customer focused), the desire for greater 
environmental sustainability, a demand for a good quality of life, the public’s expectations for 
greater involvement in decision-making on transportation, and the need for technologies and 
expertise not traditionally associated with highway engineers. Meeting all these expectations 
requires a systems approach that includes sensitivity and responsiveness to the context (social, 
economic, environmental, and technological) in which transportation takes place.  

Stronger political will and consistent action will overcome some of the barriers to improved road 
infrastructure for improved transportation efficiency, economic growth and poverty alleviation in 
Kenya. Other impediments, however, will remain unsolved because they are poorly understood. 
These require a strategic policy research agenda for harmonious development and maintenance 
of the road network. Five facets are proposed for strategic focus on transport and road policy 
research: evaluation of impacts and problems, road tolling and price reforms, MR&R, road safety, 
and institutional issues. 

1.1.6. Evaluating impacts and problems 

It was appreciated that the true value of road policy shifts, it is necessary to start with an 
understanding of the impact of transportation. Just as a vehicle buyer needs accurate information 
on ownership and operating costs of a vehicle they are considering purchasing, the society 
needs accurate accounting of all benefits and costs of alternatives considered when making 
transportation policy and investment choices. A comprehensive analysis of benefits and costs 
would answer questions such as, what are the full costs of an increase in motor vehicle travel 
and, what are the full benefits of a management strategy for transportation demand 
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Although there have been several cost studies on transportation, a ‘Kenya transportation cost 
analysis model’ is required that it is regularly updated as new information becomes available. It 
could be developed as an overview to costing theory, a detailed reference for the various costs, 
and a guide for applying comprehensive economic analysis to specific transportation decisions. 
Such a model would constitute a bridge between theoretical research application and real-world 
transportation planning and policy decisions, as in the case of the transportation cost analysis 
model developed for Canada by the Victoria Transport Policy Institute. 

1.1.7. Road tolls and price reforms 

An efficient market provides consumers with competitive choices for goods and services, and is 
economically neutral (that is, public policies do not favour one option over others). The Kenya 
road transport sector, like road transportation markets in most economies, does not satisfy these 
criteria. For instance, economic inefficiency and inequity are engendered by the fact that many 
costs of vehicle use are external, and a significant portion of the charges paid by users are fixed 
and therefore not marginal. 

Reforming the payment methods for motor vehicle travel is a key strategy for managing 
transportation demand. It is important to examine the numerous distortions in current 
transportation markets that result in inefficient, excessive and inequitable transportation choices, 
and to determine costly market failures. Research questions in this area would include: 

• What is the impact on vehicle travel of implementing distance-based vehicle insurance 
whereby vehicle insurance premiums are determined by prorating vehicle mileage .The 
essence is, the more you drive, the more you pay, which reflects a vehicle’s insurance 
compensation costs more accurately.  

• Why is it that parking and road requirements tend to be excessive? What are the costs 
that result. And how do we implement more efficient parking and roadway policies. A 
major market distortion is the abundance of free parking, which results in part from zoning 
laws with excessive parking requirements. 

In summary, there is need for research and analysis on road transportation market distortions, 
using road-pricing revenue for economic efficiency and equity considerations, and distance-
based charges as optimal vehicle pricing. 

1.1.8. Road major repair or rehabilitation  

Much of the nation’s road network is in need of major repair or rehabilitation. To optimize major 
repair or rehabilitation, it was suggested that all Kenya’s road agencies need to i) streamline the 
entire project delivery process, including planning, environmental review, design, construction, 
and procurement procedures; ii) improve the quality of renewed facilities, including lengthening 
facility life and reducing lifecycle cost; and iii) moot ways of increasing road funding. Asset 
management concepts and tools hold promise, but the necessary data and performance models 
are often lacking. Despite these challenges, renewing aging highways also presents an 
opportunity to improve their safety, design, performance, interaction with the environment, and 
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role in the community. The expected benefits are improved facility and system performance, and 
reduced user and lifecycle costs. 

The possible research areas in major repair or rehabilitation include construction methods, 
innovative construction materials, non-destructive evaluation technologies, innovative contracting 
and finance, traffic management alternatives during construction, work zone safety, 
environmental-mitigation techniques, lifecycle cost analysis, development of evaluation 
measures for performance-related specifications, collection and analysis of data and 
development of predictive performance models to support asset management, development of 
renewal approaches that improve or restore the quality of urban life, and projected trends in 
vehicle design and their impact on road design. 

1.1.9. Road safety  

It was felt important that new approaches are needed to respond to public demand for safe 
highways. Comparatively straightforward solutions have already been implemented and have 
resulted in tremendous progress over the last few decades. Any policy that aims to significantly 
reduce the current toll of more than 3,000 lives per year must address complex factors such as 
human behaviour; enforcement of limits; the interaction among vehicle, the driver, and the road; 
and the use of more advanced technologies for policing the road transport regulatory framework. 
The expected benefit is a reduction in fewer accidents. 

Possible research areas cover human-factor studies, including research on special populations 
(older, new, and impaired drivers; immigrant populations); road designs that promote safety; 
better access and protection for cyclists and pedestrians; database development, data collection 
and analysis related to crash causes and the impact of design on safety; tools for data collection, 
such as event data recorders; a special study to investigate crash causation; development of 
standards or strategies for safety-centred design; the effectiveness and best use of automated 
systems for enforcing road regulations; interaction between the vehicle and the infrastructure. 

1.1.10. Institutional issues 

It was recommended that regardless of the specific technical focus adopted, the research 
undertaken will need to include the following considerations: rethinking roles, responsibilities, and 
institutional structures; identifying educational requirements for future transportation 
professionals; addressing workforce issues such as recruitment, training, and retention; 
developing new ways of managing highway activities, including financing strategies that better 
leverage public funds and procurement methods that promote faster and higher quality 
construction, rehabilitation, and maintenance; and streamlining approval processes with resource 
agencies. 
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