
 

 

Technical Assistance Consultant’s Report 

Project Number: 46377-001/TA 8406-PAK 
June 2015 
 
 
 

Islamic Republic of Pakistan: Provincial Road 

Improvement Project 

(Financed by the Technical Assistance Special Fund)  
 
 
 
 
 
 
 
 

Prepared by  

PPTA Individual Consultants under the TA 
 
 
For Government of Pakistan 
 Works & Services Department 
 
 
This consultant’s report does not necessarily reflect the view of ADB or the Government concerned 
and ADB and the Government cannot be held liable for its contents. (For project preparatory 
technical assistance: All views expressed herein may not be incorporated in to the proposed 
project’s design. 



TA8406-PAK: Provincial Roads Improvement Project
Sindh (Pakistan)

FINAL REPORTFINAL REPORT
June 2015June 2015

Client: Executing Agency:

Asian Development Bank
Works & Services Department

Government of Sindh

Engineering Consultants International (Pvt) Ltd

Project Consultant:



TA8406PAK: Provincial Roads Improvement Project 
 

Final Report | Title, Revision, Disclaimer i

 

Title FINAL REPORT  

 

Author (s)  David Lupton-Team Leader/Project Team Date: 19.06.2015 

   

   

Authorised Khalid Mizra – Project Director Date: 19.06.2015 

   

   

Document Revision table 

 Version 

Number 

 Date of Issue  Author(s)  Brief Description of Change(s) 

1 15 Nov 2014 David Lupton + team Draft Final report 

2 31 Jan 2015 David Lupton +team Including social and environmental sections 

3 19 June 2015 David Lupton Incorporates description of project as agreed 

between ADB and Govt. of Sindh 

 

 

 

 

 

This report documents technical assistance provided solely for the project purpose and its terms of 

reference and is the sole responsibility of Engineering Consultants International (Private) 

Limited. The views expressed herein cannot be taken to be the opinion of the Government of 

Sindh, the Works and Services Department or the Asian Development Bank (ADB).  

 The authors welcome further discussion of the issues raised. 

This and other project reports, should not be distributed without written authorization from ADB 



TA8406PAK: Provincial Roads Improvement Project 
 

Final Report | Project Charter ii

 

Project Title: 

TA-8406-PAK: Provincial Road Improvement Project - Project (46377-001) 

Overall goal: to develop an affordable, safe, and sustainable transport system in Sindh. 

Overview and scope:  

The project will focus on improvement of provincial highway network in Sindh. The consultant will help WSD 

to prepare a project to rehabilitate about 400 km provincial roads; renew and upgrade the established road 

asset management system (RAMS); prepare provincial road safety framework and action plan; and assess 

the capacity of WSD and provide training.  

The TA will be conducted by combined team with individual international and national consultants, and a 

consulting firm composed with both international and national consultants.  

Deliverables: 

The reporting requirements are as follows:  

(i) Inception Report: Within 2 weeks of starting work. The inception report should detail the initial review of 

the TA design and TOR, propose subprojects selection criteria, and highlight the areas that need 

improvement.  

(ii) Interim Report: Within 3 months of starting work. The interim report will include the candidate list of 

subprojects to be financed by a loan of ADB.  

(iii) Draft Final Report: Within 6 months of starting work including Draft land Acquisition and Resettlement 

Plan, draft EIA/IEE, and draft EMP as well. 

(iv) Final Report: At the end of assignment including all aspects of ToRs and acceptable to ADB. 

Beneficiary:  

Works and Services Department  

Government of Sindh 

Consultant: 

Engineering Consultants International (Pvt) Limited 

 

Source of project funding: The Asian Development Bank 

Project Start Date: April 15, 2014 Project End Date: March 15, 2015 

Principal Consultants 

Khalid Mirza ..............................  Project Director 

David Lupton.............................  Team Leader 

GezaTeleki ...............................  Environmental 

Specialist 

Bux Ali Abro ..............................  Pavement Specialist 

Abdul Majeed,  ..........................  Transport 

Economist 

A. Nabi Pathan,  ........................  Structural Engineer 

Munsoor Akber .........................  Structural Engineer 

Saeed Khilji,  .............................  Procurement 

Specialist 

 

Shahid Lutfi,  ............................  Environmental 

Specialist 

Syed Nadeem Arif,  ..................  Social Development 

Saquib Ejaz Hussain  ...............  Specialists 

Abul Hayat,  ..............................  Material Engineer 

Muzaffar Hussain,  ...................  Survey Engineer 

Shahid Shaikh,  ........................  Quantity Engineer 

Rais Haider,  ............................  Survey Engineer 

Altaf Pasha,  .............................  Quantity Engineer 



TA8406PAK: Provincial Roads Improvement Project 
 

 

Final Report | Table of Contents iii 

 

FINAL REPORT 

TABLE OF CONTENTS 
1  EXECUTIVE SUMMARY .................................................................................................. x 

2  Introduction ...................................................................................................................... 1 

2.1  This Report ............................................................................................................... 1 

2.2  Objective ................................................................................................................... 1 

2.3  Sustainability ............................................................................................................ 1 

2.4  Remembrance .......................................................................................................... 2 

3  Road Sector Assessment ................................................................................................ 3 

3.1  Pakistan Transport Sector ........................................................................................ 3 

3.2  Transport in Sindh .................................................................................................... 3 

3.3  Institutional Capacity ................................................................................................ 4 

3.4  Need for the Project .................................................................................................. 5 

4  Project Road Selection and Prioritisation ........................................................................ 6 

4.1  Key tasks .................................................................................................................. 6 

4.2  The Long List ............................................................................................................ 6 

4.3  Reconnaissance Survey ........................................................................................... 7 

4.4  Selection Criteria ...................................................................................................... 7 

4.4.1  Benefit Measure ................................................................................................ 7 

4.4.2  Cost Measure .................................................................................................... 9 

4.5  Selection of Short List ............................................................................................. 10 

4.5.1  Technical Considerations ................................................................................ 10 

4.5.2  Geographic Distribution Considerations .......................................................... 10 

4.6  Project Description ................................................................................................. 10 

4.6.1  Khandhkot-Jacobabad (77 km) ....................................................................... 11 

4.6.2  Jacobabad – Ratodero (55 km) ....................................................................... 11 

4.6.3  Khyber – Sanghar (64 km) .............................................................................. 13 

4.6.4  Sanghar Mirpur Khas (64km) .......................................................................... 13 

4.6.5  Mirpur Khas –Mithi between Mirwah and Naukot (64km) ................................ 13 

4.6.6  Hyderabad – Badin (from TM Khan) (67 km) .................................................. 13 

5  Private Sector Participation ........................................................................................... 14 

5.1  Background ............................................................................................................ 14 

5.2  Proposed Concept .................................................................................................. 14 

5.2.1  Two Components ............................................................................................ 14 

5.2.2  Contractor selection ........................................................................................ 16 



TA8406PAK: Provincial Roads Improvement Project 
 

 

Final Report | Table of Contents iv 

 

5.2.3  Tolls ................................................................................................................. 16 

5.2.4  Monitoring and Reporting ................................................................................ 16 

5.2.5  First year review .............................................................................................. 17 

5.2.6  Competing Roads /toll network ....................................................................... 17 

5.2.7  Overloading and Road Safety ......................................................................... 17 

6  Surveys and Analysis .................................................................................................... 18 

6.1  Traffic Surveys ........................................................................................................ 18 

6.1.1  Mid-Block Surveys ........................................................................................... 18 

6.1.2  Origin Destination ............................................................................................ 19 

6.1.3  Seasonality ...................................................................................................... 20 

6.1.4  Base Traffic Estimate ...................................................................................... 20 

6.1.5  Traffic Growth .................................................................................................. 20 

6.1.6  Generated and Diverted Traffic ....................................................................... 21 

6.1.7  Future Surveys ................................................................................................ 22 

6.2  Engineering Studies ............................................................................................... 22 

6.2.1  Topographic Surveys ...................................................................................... 22 

6.2.2  Road Inventory ................................................................................................ 23 

6.2.3  Pavement Structure and Sub grade Soils ....................................................... 24 

6.2.4  Structures (Culverts & Bridges) Inventory and Condition Survey .................... 25 

6.2.5  Hydrological Studies: ....................................................................................... 26 

6.3  Pavement Design Strategies .................................................................................. 26 

6.3.1  Embankment height and vertical profile .......................................................... 26 

6.3.2  Cross section ................................................................................................... 27 

6.3.3  Existing pavement condition and traffic volumes ............................................ 27 

6.3.4  Proposed Strategies ........................................................................................ 27 

6.3.5  Pavement Design Methodology and Parameters ............................................ 28 

6.4  Summary of Proposed Engineering Works ............................................................ 29 

6.5  Borrow and Construction Materials ........................................................................ 30 

7  Economic Analysis ......................................................................................................... 32 

7.1  Methodology ........................................................................................................... 32 

7.1.1  Selection of Options ........................................................................................ 32 

7.1.2  Return for the Project ...................................................................................... 32 

7.2  Traffic ...................................................................................................................... 33 

7.3  Costs and Benefits ................................................................................................. 33 

7.3.1  Economic Costs .............................................................................................. 33 



TA8406PAK: Provincial Roads Improvement Project 
 

 

Final Report | Table of Contents v 

 

7.3.2  User Benefits ................................................................................................... 33 

7.4  Greenhouse Gases ................................................................................................ 34 

7.5  Results of Economic Analysis ................................................................................ 34 

7.5.1  Comparison of Options .................................................................................... 34 

7.5.2  Prioritisation ..................................................................................................... 35 

7.5.3  Results ............................................................................................................ 36 

7.5.4  Sensitivity Analysis .......................................................................................... 37 

8  Financial Analysis .......................................................................................................... 38 

8.1  Overview ................................................................................................................. 38 

8.2  Toll assumptions ..................................................................................................... 38 

8.3  Revenue Estimation ............................................................................................... 40 

8.3.1  Traffic Counts .................................................................................................. 40 

8.3.2  Forecast Revenue ........................................................................................... 40 

8.4  Initial Capital Cost ................................................................................................... 40 

8.5  Road Maintenance Cost ......................................................................................... 40 

8.5.1  Routine Maintenance ...................................................................................... 41 

8.5.2  Periodic Maintenance ...................................................................................... 41 

8.6  Operating Costs ...................................................................................................... 41 

8.6.1  Toll collection ................................................................................................... 41 

8.6.2  Security ........................................................................................................... 41 

8.6.3  Administration .................................................................................................. 41 

8.6.4  Engineering services ....................................................................................... 41 

8.7  Cash Flow and NPV ............................................................................................... 42 

8.8  Conclusion .............................................................................................................. 42 

8.9  ADB / WSD Decision .............................................................................................. 43 

9  Social Safeguards .......................................................................................................... 44 

9.1  Scope ..................................................................................................................... 44 

9.2  Social and Poverty Impacts .................................................................................... 44 

9.3  Resettlement .......................................................................................................... 45 

9.3.1  Compensation and rehabilitation framework ................................................... 45 

9.3.2  Assessment of Impacts ................................................................................... 45 

9.4  Socioeconomic profile of affected people ............................................................... 46 

9.5  Institutional Arrangements ...................................................................................... 46 

9.5.1  Project management Unit ................................................................................ 46 

9.5.2  Grievance Redress Process ............................................................................ 46 



TA8406PAK: Provincial Roads Improvement Project 
 

 

Final Report | Table of Contents vi 

 

9.5.3  Consultation and Disclosure ............................................................................ 47 

10  Environment Safeguards ............................................................................................ 48 

10.1.1  Surveys and Classification .............................................................................. 48 

10.1.2  Preparation of the IEE ..................................................................................... 48 

10.1.3  Conclusions ..................................................................................................... 49 

11  Institutinal Component ............................................................................................... 50 

11.1  Road Safety Assessment ....................................................................................... 50 

11.1.1  General Assessment ....................................................................................... 50 

11.1.2  Recommended Action ..................................................................................... 51 

11.2  Pavement /Asset Management .............................................................................. 53 

12  Project Design and Procurement ............................................................................... 55 

12.1  Components ........................................................................................................... 55 

12.2  ADB Loan Packages .............................................................................................. 55 

12.3  Documentation ....................................................................................................... 55 

13  Recommendations ..................................................................................................... 56 

APPENDICES ....................................................................................................................... 57 

Appendix A Traffic Forecast 

Appendix B Encroachments and Sensitive Features 

Appendix C  Structures 

Appendix D Road Pavement Profile 

Appendix E Economic Analyis 

Appendix F Initial Poverty and Social Assessment 

Appendix G Summary Povery Reduction and Social Strategy 

Appendix H  Road Safety Framework and Action Plan  



TA8406PAK: Provincial Roads Improvement Project 
 

 

Final Report | Table of Contents vii 

 

AVAILABLE SEPARATELY 

Initial Enviromental Evaluation (6) 

Land Acquisition and Resettlement Plan 

Social and Poverty Impact Assessment 

Preliminary Designs  

Bills of Quantities 

Bidding and Draft Contract Documents. 

 



TA-8406-PAK: Provincial Road Improvement Project (Sindh) 
 

 

Final Report | Abbreviations and Acronyms viii

 

ABBREVIATIONS AND ACRONYMS 

AADT Annual average daily traffic 

AASHTO American Association of State Highway and Transportation Officials 

ADB Asian Development Bank 

AIDS Auto-immune deficiency syndrome 

BOQ Bill of quantities 

CBR Californian bearing ratio (a measure of base material strength) 

csv Comma separated values 

EA Executing Agency 

EIA Environmental impact assessment 

ESA Equivalent standard axle (the load imposed by an axle carrying 8.2 tonnes) 

FERP Flood emergency repair program 

FIDIC International Federation of Consulting Engineers 

GOS Government of Sindh 

GOP Government of Pakistan 

HCV Heavy Commercial Vehicle 

HDM-4 Highway Design and Management System (a computer program) 

IA Implementing Agency (Works &Services Department) 

ICB International competitive bidding 

IEE Initial environmental examination 

IR Involuntary resettlement 

IRI International roughness index 

km kilometre 

LARAP Land acquisition and resettlement action plan 

MTDF Medium term development framework 

MOF Ministry of Finance 

NHA National Highway Authority 

PKR Pakistani rupees 

PKR B Pakistani rupees (billion) 

PPP Public private partnership 

PPTA Project preparation technical assistance 

PSIA Poverty and social impact assessment 

RAMS Road asset management system 

ROMDAS Road measurement data acquisition system (a proprietary survey tool) 

ROW Right-of-way 



TA-8406-PAK: Provincial Road Improvement Project (Sindh) 
 

 

Final Report | Abbreviations and Acronyms ix

 

RRP Report and recommendations to the President (ADB internal report) 

SRDP (Sindh) road sector development program 

RTK Real time kinematics (technique used to enhance the precision of position data) 

SDAP Social development action plan 

SIA Social impact assessment 

SN Structural number 

TA Technical assistance 

ToR Terms of reference 

UTM Universal Transverse Mercator (coordinate system) 

WSD Works & Services Department 

 

EXCHANGE RATE 

All calculations have assumed 100 PKR = 1 USD 

         Hence USD 1,000 = 1 lakh rupees. 

 



TA-8406-PAK: Provincial Road Improvement Project (Sindh) 
 

Final Report | Executive Summary x 

 

1 EXECUTIVE SUMMARY 
The Sindh provincial road network is deteriorating. In common with many developing country 

governments, the Government of Sindh (GoS) has insufficient money to spend on road 

maintenance, and as a result the pavement is failing and ride quality is getting worse. To 

help address the situation, GoS proposes to borrow from the ADB to rehabilitate 400 km of 

deteriorated roads. The Project to be financed by the loan is the subject of this report. The 

objective is a road network that is affordable, safe, and sustainable.  

Unless it is maintained in good condition the network cannot be affordable, safe or 

sustainable. Lack of maintenance in the past means that users face excessive vehicle 

operating costs and extended travel times. Damaged roads and roads without signage or 

markings are a danger to traffic, especially at night, while rehabilitating the roads without 

commitment to ongoing maintenance ensures that any improvement will be short lived.  

The cost of maintaining the Sindh network in reasonable condition is not large. The simple 

solution would be for the Government of Sindh to increase WSD’s budget or to ring fence 

maintenance money in a road fund. Unfortunately when this has been tried previously, the 

money has been diverted elsewhere.  

However if maintenance saves users money, it is in the users’ interests to ensure it is done 

even if they have to pay for it themselves. This can be achieved by establishing public 

private partnerships (PPP) to maintain the roads, funded by a road maintenance fee (toll) 

paid by users. The traffic volumes are insufficient for user charges to pay for the initial 

reconstruction (at least not at the toll rates that are currently the norm in Sindh) so it was 

proposed that the Project funds reconstruction from the ADB loan, with ongoing operations 

and maintenance funded by users. 

Choosing the roads to include in the Project involved a process of establishing a long list, 

ranking roads on importance (largely based on their historical traffic levels) and condition to 

develop a short list, conducting visual inspections to refine the rating and agreeing a final list 

of candidates. Although primarily a technical process, some consideration was given to 

ensuring a reasonable geographic spread across the province. 

Once a candidate list of roads was established (six roads with a combined length of around 

400 km), site surveys were undertaken to determine traffic (mid-section counts and origin-

destination) pavement condition and geotechnical data. Topographical surveys were 

undertaken to establish the current position of the road and adjoining buildings, infrastructure 

and other features; and designs showing the proposed road layout were prepared. The 

traffic and geotechnical data were used to design the pavement structure and hence 

determine bills of quantities and costs. 

At the same time environmental, social and resettlement studies were undertaken to ensure 

that the Project would comply with ADB safeguard policies. Six IEE have been prepared, 

one for each road. ADB social policies require compensation to be given to affected parties 

even when their presence in the right of way is illegal. Since the cost of any land acquisition 

or resettlement must come from the Government and not from the loan, both ADB and WSD 

were concerned to ensure that all reconstruction and rehabilitation work is within the current 

right of way and disturbance to encroachers was minimised. The effect of this perverse 

policy is to reward encroachment and condemn motorists to inadequate and potentially 
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unsafe roads. The Consultant will specify appropriate signage to warn motorists where 

design standards have had to be compromised. 

The roads were divided into sections based on traffic levels and condition and economic 

analysis undertaken considering three possible treatments for each section. These were i) a 

shape-correcting overlay where the existing surface would be retained and additional 

pavement thickness added, ii) full reconstruction where the existing surface would be 

removed, the road raised and widened where appropriate and a new pavement laid, and iii) 

treatment under the WSD annual development program (ADP) which would also be a 

reconstruction but only when funds are available and to a lower standard. All three 

treatments were compared with a do nothing option and incremental analysis was used to 

rank the options. The rates of return on most sections were high; nevertheless while some 

clearly justified reconstruction, others favoured overlay and some favoured ADP.  

Based on the ADB budget, not all sections can be funded from the ADB loan. Projects were 

therefore ranked in order of NPV per dollar of expenditure. The projects to ‘miss out’ are the 

sections of road in North Sindh that are in the best current condition and the first section of 

the Mirwah Naukot road. However the parallel financial analysis showed that all roads are 

likely to have a positive net present value as toll roads and thus be of interest to potential 

concessionaires. Road sections that are in good condition could be included in the PPP 

concessions ensuring that the entire length of road will be maintained in good condition. 

To accommodate the ADB contract for re-construction as well as a PPP concession for 

maintenance, the Consultant proposed two contractors for each road:  

 a PPP Contractor for the lifetime of the project 

 a Construction Contractor for the initial reconstruction. 

The PPP contractor would be the main contractor, involved in the design and supervision of 

the reconstruction, and responsible for the minor works (rehabilitation) and operation and 

maintenance of the entire road over the contract life (say 25 years). The Construction 

Contractor is in effect a sub-contractor responsible only for the initial reconstruction work. 

ADB would be involved with the reconstruction only, although covenants on the loan would 

require provision for ongoing maintenance to be in place. In addition there would be a 

Design/Procurement Consultant assisting WSD to oversee the Project and agree the 

detailed designs. The PPP scenario would have made rehabilitating the originally envisaged 

400 km possible even with though money available from ADB is limited.  

In the event, ADB and WSD agreed to only adopt PPP for the Khyber Sanghar and TM 

Khan-Badin roads, with conventional construction contracts for the other roads followed by 

long term maintenance only contracts. The key results are shown in Table 1. 

Table 1 Key Results 
 Road length ADB Project
  Km Cost $M EIRR 
Kandikot-Jakobabad 78 43 22.2 21.2% 
Jakobabad-Rotodero 54 32 17.3 13.5% 
Khyber-Sanghar 64 64 37.7 22.3% 
Sanghar-Mirpurkhas 64 64 35.8 16.1% 
TMKhan-Badin 67 65 41.6 25.3%
Mirwah-Naukot 64 55 32.5 19.4% 
TOTAL 391 323 187.4 20.9% 
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2 INTRODUCTION 

2.1 This Report  

This is the Final report for the Provincial Road Improvement Program being undertaken by 

Engineering Consultants International (Private) Ltd (ECIL) for the Asian Development Bank (ADB). 

The report brings together and summarises work undertaken on the Project into one stand-alone 

document. To this end this report includes material from previous reports – albeit updated and re-

arranged as appropriate.  

The report is accompanied by six environmental reports (IEE), a Social and Poverty Plan preliminary 

drawings and draft procurement documentation. The conclusions of the (independent) Road Safety 

and Pavement Management specialists have been incorporated into this report, but they have also 

produced their own independent reports. 

2.2 Objective 

The ultimate objective of the ADB project is to develop an affordable, safe, and sustainable transport 

system in Sindh. To help achieve this, the Government of Sindh proposes to borrow from the ADB to 

rehabilitate about 400 km of more severely deteriorated roads. The Project to be financed by the loan 

is the subject of this report. 

2.3 Sustainability 

Ensuring sustainability for internationally funded road projects is an ongoing problem, and not just in 

Pakistan. The international organisations such as ADB and World Bank fund road reconstruction but 

not maintenance. The reasons for this are sound. Loan funding for routine maintenance is financially 

damaging as it leaves the country with no new assets but an accumulated debt to repay. Only AusAID 

provides funding for road maintenance on a regular basis but this is generally grant funded. Instead 

the agencies have assisted developing countries to establish the framework and tools to fund and 

manage their own road maintenance programs.  

The need is to ensure that the assets (particularly but not exclusively those constructed under this 

project) are adequately maintained over their economic life. Current maintenance of the road asset is 

inadequate, risking premature deterioration of the network and hence an ongoing need for 

reconstruction projects. Government assurances, loan covenants, institutional strengthening and 

training and technological support for asset management systems have all been tried. What has been 

missing has been a sustained source of funds. Without its own source of funds, maintenance 

expenditure suffers at the expense of other projected that are (wrongly) perceived as more important. 

A road asset maintenance unit and a road fund have previously been established in Sindh but for 

various reasons are no longer effective
1
.  

Public-private partnerships (PPP) are seen as a possible way of ensuring sustainable road 

maintenance. Under a PPP regime, a private contractor would maintain a section of road to an agreed 

standard, with the money for the work coming from a maintenance levy (toll) charged to motorists. 

This concept is elaborated and operationalised in this report. 

                                                 
1
 Engineers are practical people.  Faced with insufficient funds, they will fix the worst roads first – they 

don’t need sophisticated programming tools to tell them what to do. And governments in the same 
situation can fall back on the arguments against hypothecated funds to justify diverting road fund 
revenue to what they see as areas with higher priority. 
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2.4 Remembrance 

The Consultant team records with sorrow that during the course of the assignment, Abdul N Pathan, 

the Project’s structural engineer and Zaheer Mirza, founder of ECIL passed away. Their contributions 

will be missed.
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3 ROAD SECTOR ASSESSMENT 

3.1 Pakistan Transport Sector 

The topography of Pakistan ranges from rugged mountains to fertile river plains, with agriculture lands 

and centres of population widely distributed across the country. Over 60 percent of the population live 

in rural villages. The transportation sector accounts for about 10 percent of the country’s GDP and 27 

percent of gross fixed capital formation. It provides over 6 percent of the country’s employment and 

receives 12 to 16 percent of the annual Federal Public Sector Development Program. 

Road transport is the backbone of Pakistan's transport system and is of crucial importance for the 

movement of people and goods, integrating the country, facilitating economic growth and reducing 

poverty. Pakistan has around 260,000 kilometres (km) of roads of which about 70 percent are paved. 

Of the total about 12,000 km is National Highways, 100,000 km provincial roads, 94,000 km local 

government roads and 54,000 km municipal and cantonment roads. The national highway and 

motorway network comprises under 5 percent of the total road network but carries 80 percent of 

Pakistan's total traffic. Over the past ten years, road traffic – both passenger and freight - has grown 

significantly faster than the national economy. Currently, it accounts for 91 percent of national 

passenger traffic and 96 percent of freight. 

Pakistan Railways (PR) has a broad gauge system (with a small network of meter gauge in the South 

East). The network consists of the main North – South corridor, connecting the Karachi ports to the 

primary production and population centres in Pakistan. The track is maintained for an axle-load of 23 

tons and maximum permitted speeds of 100/110 km/h. In recent years the railway has concentrated 

on passenger traffic and freight operations have dwindled, however there are proposals to restore 

freight services in the future. 

Port traffic has been growing at 8 percent annually in recent years. The two major ports, Port Karachi 

and Port Qasim, handle 95 percent of all international trade. Gwadar port, which was inaugurated in 

March 2007 and is operated by Singapore Port Authority, is aiming to develop into a central energy 

port for the region. There are 14 dry ports across the country, catering for high value external trade. 

Pakistan has 36 operational airports. Karachi is Pakistan's main international airport but significant 

levels of both domestic and international cargo are also handled at Islamabad and Lahore. Pakistan 

International Airlines, the public sector airline, carries approximately 70 percent of all domestic 

passengers and almost all domestic freight. Competition is provided by three private airlines, AirBlue, 

Air Indus and Shaheen Air. 

Although the transport sector is functional, its inefficiencies with long waiting and traveling times, high 

costs and low reliability slow economic growth. These factors reduce the competitiveness of the 

country’s exports, increase the cost of doing business in Pakistan, and constrain Pakistan's ability to 

integrate into global supply chains, which require just-in-time delivery. The poor performance of the 

sector is estimated to cost the economy 4-6 percent of GDP each year. 

3.2 Transport in Sindh 

Road transport dominates movement in the province of Sindh. Road density in Sindh is one of the 

lowest in the country. The database maintained by the Sindh Works and Services Department (WSD) 

lists 2830 km provincial highways, 11,630 km secondary roads and 9,900 km access roads. With an 

area of 140,000 square km for the Province of Sindh, this gives a density of 0.17 km/sq.km excluding 

municipal roads. The Federal Government has asked the National Highway Authority to undertake the 

immediate improvement of national highways located within the province and at the same time the 

Sindh Provincial Government (GoS) is giving priority to improving, widening and reconstructing 

provincial highways. GoS will use a major part of its own annual development program (ADP) funds 

for improvement of these roads but is only able to afford around $100 million per year which it uses to 
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repair about 2,000 km of road per year leaving a shortfall that is being partly filled by projects such as 

this. 

The condition of the existing provincial highway network is much below the desired standard which is 

that all roads be constructed with a 7.3m pavement (i.e. two 3.65m lanes) with asphaltic course to 

ensure durability and riding quality. Pavement widths currently vary from 5m to 7.3m for provincial 

highways. Surfacing of the existing roads is generally triple surface treatment (TST) pre-mix carpet 

and is generally worn out. 

The road safety record in Sindh is abysmal. World Health Organisation (WHO) figures show that in 

2011, Pakistan had a very high fatality rate of 15.5 per 100,000 population. It is probably much worse 

- under-reporting of road traffic crashes is believed to be in excess of 60%. Unlike the developed 

world, and many developing countries, the situation is getting worse, not better. 

3.3 Institutional Capacity 

WSD is responsible for management of the Sindh road network in terms of annual road maintenance 

programming and investment planning. The Institutional Specialist attached to the Project concluded 

that the WSD organization and organization structure functions efficiently and effectively with the 

precepts of the Pakistani culture. GoS, including WSD, operates as a matrix organizational structure: 

that is the Engineering Cadre gets its administrative services from the Administrative Cadre in WSD 

but also computer and IT services from the Information, Science & Technology Department of GoS. In 

this way resources are consolidated in specific departments to provide services to technical 

departments when needed. Such a structure ought to be efficient but can lack responsiveness to the 

needs of the client departments. 

The Institutional Specialist noted that the traditional promotions regime followed by WSD provides no 

incentive for engineers to undertake training or to keep abreast of modern developments.  

Maintenance funding has been inadequate in Sindh as WSD receives a very limited annual budget 

from the provincial government to carry out its annual road construction and maintenance plans. 

When funding is limited, it is important to ensure that the monies that are available are used to 

greatest effect. Responsibility for maintenance planning lies with the Road Sector Development 

Directorate (RSDD) of WSD, which has road asset management software (RAMS) that was provided 

under a 2008 ADB loan. The software consists of a road pavement database and a bridge database 

together with a pavement management system and a bridge management system. Data for these 

systems were collected in 2008 under the ADB funded project. 

The system is no longer being used for road maintenance and rehabilitation programing and the role 

of SRDD has been side-lined. There are a number of technical and management issues, including 

lack of trained staff, management support and funding resources. 

 No data have been collected since 2008 

 The staff originally trained for RSDD have moved on 

 The system has limited analysis and information reporting functions. 

There is a lack of confidence in the system at the senior level, and as a result the road management 

system has not been used in road maintenance programming and investment planning since it was 

introduced in 2008. With no objective means of preparing a recommended program, prioritisation and 

selection of roads is subjective and political. 

The Pavement Management Specialist attached to this Project recommends that the road asset 

management system be updated and improved. This will be wasted resources unless there is a 

commitment from senior management to its ongoing funding and use. Although decisions on 

allocation of funds are ultimately political, the asset management system should be being used to 

ensure the best quality advice is given to Ministers. 
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WSD is looking to further ADB assistance in the future – this should be dependent upon the 

recommended candidate roads being, as far as possible, selected and justified using RAMS.  

3.4 Need for the Project 

Based on the road sector analysis, the following areas of need were identified: 

 Urgent repair to the provincial road network 

 A change in approach to ensure ongoing road maintenance 

 Measures to kick-start improvements to road safety 

 A more sophisticated approach to road and pavement management.
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4 PROJECT ROAD SELECTION AND PRIORITISATION 

4.1 Key tasks 

A key component of the Project is the rehabilitation or reconstruction of around 400 kilometres of 

provincial roads. This required candidate roads to be selected, and the proposed treatments 

subjected to economic, financial, social and environmental scrutiny. 

Identification of the roads for inclusion in the project was a five step process: 

i) Identification a long list from which the project roads would be chosen. 

ii) Reconnaissance survey and data collection relative to the long list;   

iii) Preliminary evaluation to select a short list; 

iv) Survey and analysis relating to the short list including preparing traffic forecasts and  cost 

estimates and treatment options for evaluation, 

v) Due diligence to ensure the short list roads meet economic and financial requirements and 

that environmental and social safeguards are observed.  

This chapter covers the first three tasks leading to the selection of the project roads. 

4.2 The Long List 

The initial step was the identification of a ‘long list’. Two lists of provincial roads together containing 

some 900 km of roads across Sindh had already been prepared by WSD. Of these, the list identified 

as inter-district provincial roads (containing some 600 km of roads) was considered to more closely 

reflect the aims of the project. 

WSD has a road asset management system (RAMS) database that provides details such as traffic 

counts and road condition on some 24,000 kilometres of road. The roads are classified as provincial 

highways, secondary roads and access roads and each has been assigned a unique road number. 

The road number(s) of each of the provincial roads WSD was proposing was determined from the 

database
2
. 

Once the road numbers had been determined, it should have been possible to use the RAMS 

database to find the road’s traffic and condition. Although these data are now out of date they should 

have still indicated the relative importance and condition of the roads. In practice there were data for 

about half the roads on the list – all of the provincial highways and some secondary roads. 

The terms of reference for the project specified that the project should focus on improvement of the 

provincial highway network in Sindh. Interpreting this in a restrictive manner, the provincial highways 

should have been taken as the ‘long list’ rather than a list containing many secondary (albeit inter-

district) roads. Even when the secondary roads do link two or more districts, the road classification 

appeared to indicate that these are of lesser importance than provincial highways. There is already an 

extensive network (2,800 km) of roads designated as provincial highways and many of these are in 

bad condition. Inclusion of secondary roads from the list could only be justified if: 

 changes in population or other infrastructure has increased their importance, or 

 the roads have an important function not appreciated in the original classification. 

The WSD inter-district road list was therefore added to the provincial highway list to produce a ‘super 

long list’. This did not create significant extra effort as for provincial highways the data necessary for 

                                                 
2
 It was noted that WSD do not use the database road numbers in their documents. 
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prioritization was all available in RAMS. Roads that were known to have recently been or to be in the 

process of being rehabilitated were excluded. 

Combining the road and link databases, amalgamating links within the same district and excluding 

recently repaired sections resulted in a list of 86 roads totalling 2,800 kilometres. The roads were 

given a score out of 10, with 5 points for traffic and 5 points for roughness.  

The Consultant was not in a position to judge the strategic importance of the roads or to take account 

of planned future developments (such as additional river crossings). The long list and scores were 

discusses with Secretary WSD, which led to a reduced and amended long list of around 720 

kilometres comprising mainly provincial highways. This became the agreed long list for the study. It is 

shown in Table 2. 

Table 2 Agreed Long List 
Road Length District 1 District 2 

Hyderabad – Badin 67 Hyderabad Badin 

Mirwah  – Mithi 110 Mirpur Khas Thar 

Makli (Thatta) – Hyderabad 85 Thatta Hyderabad 

Khyber – Sanghar 63 Hyderabad Sanghar 

Sanghar – Mirpur Khas 66 Sanghar Mirpur Khas 

Mirpur Khas – Umerkot 71 Murpur Khas Umerkot 

Kunri – Mirwah 62 Umerkot Mirpur Khas 

Dadu – Moro – Bandhi 58 Dadu Nowshehro Feroze 

Khandhkot – Jacobabad 78 Jacobabad  

Jacobabad – Ratodero 61 Jacobabad Larkana 

Total 720   

Source: Consultant analysis and discussions with WSD. 

4.3 Reconnaissance Survey 

An initial reconnaissance was undertaken of the long list roads covering pavement condition, traffic, 

environmental, safety and social aspects. Areas likely to create significant resettlement or 

environmental issues were noted for possible exclusion or redesign. An environmental risk 

categorisation was prepared based on the reconnaissance survey and was included as an appendix 

to the Inception Report. 

Note that the evaluations, road lengths, traffic and cost estimates for these initial exercises were 

based on limited data and visual inspections. The final recommendations are based on detailed 

engineering surveys, testing and analysis of the selected roads as reported in subsequent chapters. 

4.4 Selection Criteria 

4.4.1 Benefit Measure  

It was agreed that the benefit measure should relate to the importance of the road and its condition, 

with the highest score given to roads of the greatest importance and poorest condition. The main 

measure of importance is traffic carried. The weightings are shown in Table 3. 
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Table 3 Weighting for Determining Benefit 

Measure Weighting 

Traffic Volume (AADT) 50% 

Road / Pavement Condition Surfacing Status    50% 

Year 2008 traffic volumes on the candidate roads ranged from 500 vehicles per day to 5,000. The 

score for traffic volume was calculated according to Table 4. 

Table 4  Score for Traffic Volume (AADT 

AADT Score 

> 4000  40 

3000 - 4000  30 

2500 - 3000  25 

2000 - 2500  20 

1500 - 2000  15 

1000 - 1500  10 

500 - 1000      5 

The roads were rated on a scale from good to very bad and scored according to Table 5. 

Table 5 Condition Score 
Condition Score 

Very bad 40 

Bad 30 

Poor 20 

Fair 10 

Good  0 

Other measures of importance considered were connectivity and whether the road was already 

designated as a provincial highway. Neither of these was applied as on balance it was agreed that 

there was no justification for giving roads different scores on these criteria. The AADT and the 

condition scores were given equal weighting resulting in the scores shown in Table 6. 

Table 6 Overall Benefit Score 

Road Length
Traffic 

Score 

Condition 

Score 

Total 

Score 

Hyderabad – Badin   67 40 10 50 

Mirwah  – Mithi 110 10 30 40 

Makli (Thatta) – Hyderabad 85 40 20 60 

Khyber – Sanghar 63 40 10 50 

Sanghar – Mirpur Khas 66 35 30 65 

Kunri – Mirwah 62 5 40 45 

Dadu – Moro – Bandhi 58 30 20 50 

Khandhkot – Jacobabad 78 5 10 15 

Jacobabad – Ratodero 61 5 30 35 

Total 650     
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4.4.2 Cost Measure 

If each of the project roads cost about the same per kilometre, the benefit measure would be sufficient 

for ranking purposes. This is usually the case for general maintenance or if all selected roads are to 

be fully reconstructed to a similar standard. However it was clear from the inspection that even the 

worst roads have good patches and vice versa and thus the costs per kilometre would vary. A more 

sophisticated approach was thus required.  

An approximate cost was calculated based on PKR 55million per kilometre for the reconstruction 

sections and PKR 20 million per kilometre minor works. In the case of Kunri - Mirwah all the length 

was considered reconstruction while for Khandhkot – Jacobabad and Jacobabad – Ratodero, no work 

was programmed for the ‘satisfactory’ sections.  

The total estimated cost was PKR 23 billion as shown in Table 7. This compares with an indicated 

loan total of PKR 15 billion – from which will also need to come WSD Project Management Unit and 

consultant fees, contingencies, etc. It must be emphasised that these were indicative estimates for 

ranking purposes only and were later updated following engineering investigation and cost estimation. 

Table 7 Indicative Work Requirement 
Road Length km Recon km Minor Total cost PKR (B)

TM Khan – Badin   67 17 50 1.9 

Mirwah  – Mithi 110 45 65 3.8 

Makli (Thatta) – Hyderabad 85 37 48 3.0 

Khyber – Sanghar 63 23 40 2.1 

Sanghar – Mirpur Khas 66 43 23 2.8 

Kumri – Mirwah 62 62  3.4 

Dadu – Moro – Bandhi 58 34 24 2.4 

KhandhKot – Jakobabad 78 25  1.4 

Jakobabad – RatoDero 61 39  2.1 

Total 650 325 250 22.9 

With an indicated total budget of 15 billion rupees, the objective should be to maximise the total 

benefit within the budget available. This is achieved by selecting projects in order of the ratio of 

benefit (benefit score multiplied by the length) divided by the cost. Table 8 thus shows the score, the 

indicative cost and the distance. These give a score per rupee as shown in the second-last column 

and a relative ranking. 

Table 8 Benefit per Rupee 
 Score Cost Length Score/PKR Rank 

T.M. Khan – Badin   50 1.9 67 17.3 1 

Mirpur Khas – (Mirwah)  – Mithi 40 3.8 110 8.7 7 

Makli (Thatta) – Hyderabad 60 3.0 85 17.0 2 

Khyber – Sanghar 50 2.1 63 15.3 3 

Sanghar – Mirpur Khas 65 2.8 66 15.2 4 

Kumri – Mirwah 45 3.4 62 8.2 9 

Dadu – Moro – Bandhi 50 2.4 58 12.3 5 

KhandhKot – Jakobabad 15 1.4 78 8.5 8 

Jakobabad – RatoDero 35 2.1 61 10.0 6 

Total 22.9 650   

The roads were listed in rank order until the entire budged was exhausted. This is shown in Table 9. 

Based on a total budget of PKR 15 billion, a total of 400 km of roads were included  
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Table 9 Roads Listed in Rank Order 

Road 
Score 

/Rupee 

Cost 

(PKR B) 

Total 

(PKR B) 
Km 

Hyderabad – Badin   17 1.9 1.9 67 

Makli (Thatta) – Hyderabad 17 3.0 4.9 85 

Khyber – Sanghar 15 2.1 7.0 63 

Sanghar – Mirpur Khas 15 2.8 9.8 66 

Dadu – Moro – Bandhi 15 2.4 12.2 58 

Jacobabad – Ratodero 12 2.1 14.3 61 

Mirwah – Mithi 10 3.8   

Khandhkot – Jacobabad 9 1.4   

Kunri – Mirwah 8 3.4   

  22.9 14.3 400 

4.5 Selection of Short List 

4.5.1 Technical Considerations 

The prioritisation approach discussed in the previous section was presented to WSD and discussed at 

length. Various ways of reducing the total cost to enable additional roads were considered as was the 

inclusion of some road sections. It was agreed that the sections Dadu - Moro and Naukot - Mithi could 

be dropped.  

While it was agreed that it was important that the roads be constructed to a uniform appearance with 

7.3m running surface, it was agreed that the engineering standard should vary as appropriate to the 

traffic and reflecting the existing infrastructure. In particular the shoulder width could be varied 

provided appropriate justification could be provided. 

4.5.2 Geographic Distribution Considerations 

The project is intended as a provincial initiative, yet the technical ranking shown in Table 9 favoured 

the South. It was considered that some adjustment to the ranking was justified to ensure a more even 

geographic spread. The final list is shown in Table 10. 

Table 10 Agreed Short List 
Road Cost (PKR B) Km 

TM Khan – Badin   1.9 67 

Mirwah  - Naukot 2.8 64 

Khyber – Sanghar 2.1 64 

Sanghar – Mirpur Khas 2.8 64 

Jakobabad – RatoDero 2.1 55 

KhandhKot – Jakobabad 1.4 77 

 13.1 391 

PKR B Pakistani Rupees (Billion) 

Source: Consultant analysis and discussion with WSD. 

4.6 Project Description 

The roads shown in Table 10 were agreed with ADB. The Project thus consists of six roads with a 

combined length of around 400 kilometres. This section briefly describes the project roads (shown in 

purple on Figure 1). Traffic volumes quoted in this section exclude motorcycles and rickshaws –more 

details are provided in Table 11.  
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4.6.1 Khandhkot-Jacobabad (77 km) 

This is the most northern of the project roads. The road will provide a short cut between the N55 and 

N65 for traffic between Baluchistan and Punjab and beyond. It will also provide a more direct 

connection between the N5 and the N65 for local traffic to Jacobabad once the proposed Ghotki – 

Khandhkot bridge over the river Indus and link roads are constructed. It was repaired as part of the 

flood emergency repair program (FERP) between Saiful and Jacobabad (56 km) leaving only the 

Khandhkot – Saiful and Thul bypass sections in bad condition. However, the pavement on the Saiful - 

Jacobabad section was designed as an emergency repair to restore the serviceability of the road and 

is likely to be inadequate for anticipated future traffic.  

4.6.2 Jacobabad – Ratodero (55 km) 

This road is a shortcut between N55 and N65 for traffic to/from southern Sindh. The section between 

Jacobabad and Shir M Thahim (22km) was rebuilt in 2013-14 under FERP with 5.5m carriageway and 

3m unsealed / earthen shoulders. It is generally in satisfactory condition, although the pavement was 

designed as an emergency repair to restore the serviceability of the road and may be inadequate for 

future traffic. The Thahim -Ratodero section is mostly 5.5m carriageway with 2m shoulder and much 

of the section is badly distressed or failed.  
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Figure 1 Sindh showing Project Roads. 
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4.6.3 Khyber – Sanghar (64 km)  

This road would form a new provincial highway linking Sanghar to the N5 for traffic to or from 

Hyderabad and Karachi. The condition of the road varies with the worst section being the bypass 

around Tando Adam which is made up of local roads in poor condition. Road widths generally vary 

from 6 to 6.9 and 7.3m but some sections are narrower. The shoulders vary from 2.3 to 3 m. 

4.6.4 Sanghar Mirpur Khas (64km) 

This road has a mixture of 5.5 and 7.3m wide pavements with shoulders varying between 2 and 3m 

although in many places the pavement is so deteriorated it is hard to know the original width. In the 

last 21km between Sindhri and Mirpur Khas, a segment of 16km has been recently rehabilitated with 

7.3m pavement, but while the vertical profile is reasonable, the shoulders are already washed out at 

some locations.  

This road is part of a major route between Tharparkar, Mirpur Khas and Northern Sindh. Most of the 

route between Nawabshah and Ranipur at N-5 via Padedan has already been upgraded by ADB and 

the section between Sanghar and Nawabshah is currently under process of design/ construction.  

4.6.5 Mirpur Khas –Mithi between Mirwah and Naukot (64km)  

This road is predominantly 7.3m wide with 2m - 3m shoulders. The road is in reasonable condition as 

far as Digri (18 km) but the remainder is in generally poor condition. 

4.6.6 Hyderabad – Badin (from TM Khan) (67 km) 

This road is 7.3 m wide near TM Khan with 2.5 – 3m shoulders, reducing slightly to 6.2m for 22 km 

and reducing further to 5.5m for the last 22 km.  

The road is mostly in fair/reasonable condition, but some stretches are poor and sections near Talhar 

and near the southern end have failed completely.
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5 PRIVATE SECTOR PARTICIPATION 

5.1 Background 

Private sector participation (PPP) was identified early in the project as a possible means of financing 

the ongoing maintenance of the Project roads. Under a PPP scheme, a private company could raise 

tolls from road users and use the revenue to operate and maintain the roads. While it would be 

possible for WSD to levy tolls, any revenue it raised would accrue to the provincial government, not to 

WSD. 

Sindh is at the forefront of the use of PPP for government sponsored projects in Pakistan. Established 

within the Finance Department, the PPP Unit is staffed by people with private sector experience and 

attitudes. The first PPP project undertaken by the Unit was a highway and current proposed PPP 

projects include two road projects
3
.  As noted on the Unit’s web site “In a typical PPP project, the 

Public Authority specifies its requirements in terms of outputs, but do not specify how these are to be 

provided. It is then left to the private sector to design, finance, build and operate the Facility to meet 

these long-term output specifications.” 

The process by which PPP road projects are currently implemented starts with a proposal developed 

by WSD. This is then taken up by the PPP Unit which gets approval from their Policy Board (chaired 

by the First Minister). Once the contract is awarded, the project is returned to WSD for administration. 

In the road projects slated for PPP to date, the expectation has been that a private sector 

concessionaire would build the road and then manage and maintain it for the concession period of 

about 30 years. Funding for both construction and maintenance comes from tolls collected by the 

concessionaire. The concessionaire has the incentive to manage the asset wisely in order to 

maximise his profit.  

Since the projects considered to date have been expected to rely on toll funding for the capital cost of 

the project, PPP has only been considered appropriate for higher volume roads. However there are 

other ways a PPP can be structured. For the provincial roads under this project, the general principle 

proposed is that the initial reconstruction is paid by the Government (with loans from ADB) while 

ongoing maintenance is guaranteed by putting it under a PPP.  

5.2 Proposed Concept 

5.2.1 Two Components  

Each road project will have two components- initial reconstruction and ongoing operations and 

maintenance. There are arguments for and against having the same contractor undertake both 

components. Against the proposal is the significant difference in the value of the two components and 

nature of the work. Reconstruction involves a different set of skills and equipment to maintenance. 

Hence it is almost inevitable that the winning bid would be a consortium, typically with a foreign firm 

doing the reconstruction and a local partner undertaking the ongoing maintenance. Such an 

arrangement would probably be put in place purely for the purpose of making a bid, and may not last 

the 20-30 years of the contract period. Better then, under this argument, to let the components 

separately. Furthermore, a separate contract for the ADB funded construction component would be 

potentially administratively simpler, with only this component subject to ADB procedures. 

In favour of a combined contract, it is often argued that having the same contractor build the facility 

and maintain it afterwards puts all the right incentives in place to ensure that the construction is 

designed and built with the whole-life cost in mind. This could include a decision to save on 

                                                 
3
 The first was Hyderabad –Mirpurkhas. Roads under consideration include Hyderabad TM Khan and 

Karachi-Makli  
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construction costs and put more money into maintenance or vice versa. For a PPP to be effective, 

some initial financial contribution from the concessionaire is desirable so that the concessionaire has 

commitment and the government has leverage. In a combined bid, if the operations and maintenance 

component has a net present value, this should result in the bid price for the initial reconstruction 

being discounted. The concessionaire share would be part of the bidding process – in other words the 

tender price would be the amount ADB and government would need to pay: the more the 

concessionaire was willing to invest the lower the bid price – allowing a greater length of road to be 

contracted. 

The Consultant proposes a hybrid approach. The best features of each approach described above 

could be achieved if the PPP concessionaire is the lead contractor and the initial construction is 

undertaken by a construction company as subcontractor. Under this model, the PPP concessionaire 

could be involved in the design and supervision of the initial works – thus providing the ‘whole of life’ 

perspective, while the construction would be a fixed term contract that could be funded by ADB.  

The main problem perceived with the hybrid approach is that the PPP concessionaire would want to 

over-design the initial construction. This could be mitigated by requiring that the bid be based on the 

original design and limiting changes to the design to those approved by a design/procurement 

consultant acting for WSD. 

The proposed arrangement is thus: 

 Two contractors for each road:  
PPP Contractor for the lifetime of the project 
Construction Contractor for the initial reconstruction. 

 Design/Procurement Consultant to oversee all the detailed designs. 

Note this assumes that all or most of the road has to be rehabilitated by the Construction Contractor 

at the start of the contract. ‘Reconstruction’ may include raising the embankment, widening and 

strengthening the road pavement. All subsequent repairs and maintenance are to be undertaken by 

(or at the expense of) the PPP Contractor. The contract will include a termination payment based on 

the residual value of the road.  

Each PPP Contractor will be responsible for  

 Reviewing the design in consultation with the Design /Procurement Consultant. The PPP 

Contractor could be permitted to propose a more expensive design that reduces the whole-of-

life cost but would have to meet any additional initial cost 

 Supervising the construction  

 Undertaking minor works  

 Collecting (and keeping) tolls 

 Operating and maintaining the asset for 25 years 

Each Construction Contractor would have a fixed term contract to rehabilitate defined road sections 

pursuant to the final design. ADB’s direct involvement would be limited to these contracts, which 

would be standard ADB compliant contracts. 

The Design/Procurement Consultant would assist WSD in the selection of contractors and oversee 

the detailed design for each of the roads.  Part of their task is to ensure that the PPP Contractors do 

not use the design stage to increase the cost of the works for their future benefit. This consultant 

would assist in supervision on behalf of WSD. They could also be involved in the supervision on 

behalf of WSD. 
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5.2.2 Contractor selection 

The PPP Contractors would be selected based on the concession fee /annuity payment they propose 

for the life of the contract. (In principle, this can be positive or negative). The simplest form of 

concession fee would be a share of the revenue, with the concessionaire offering the largest share 

winning the contract. More complex fee structures are possible, with the fee weighted to the end of 

the contract when revenues will be higher. In which case the contractor offering the highest NPV 

based on WSD forecast traffic would be chosen. 

The Construction Contractors would be chosen following normal ADB processes. 

The Design /Procurement Consultant should be chosen using Brookes Act provisions (ie consultant 

chosen on quality with price negotiated) as the cost of the consultant is small compared with their 

potential impact on the cost of the Project.  

5.2.3 Tolls 

No one likes paying money, especially to travel on a road that is currently free. Yet the aim of the 

exercise is to save users money. The Consultant’s analysis shows that the user should be better off 

with a well maintained road even after paying a toll. Public acceptability thus requires good 

communication. It also requires the benefits to be visible – people should see an improved road. 

Hence the importance of the road being managed in its entirety, and being brought up to standard 

before tolls are levied.   

The toll would be set by government (normally in fact proposed by WSD and approved by the PPP 

Policy Board). Ideally the toll rate would be set to cover the cost of maintaining the road and some of 

the expected capital cost. If possible the tolls for heavy vehicles would be structured based on axle 

load, not just vehicle type as at present. They would also reflect distance. One problem is that the 

current level of tolls charged on other roads and bridges in Sindh is very low. It would be hard for this 

proposal to advocate more realistic toll levels. Thus while ideally only trucks would be tolled, the 

practicality of this depends on volumes and it may be necessary to charge light vehicles to raise 

enough revenue. If only trucks are tolled there would be no need for a manned toll plaza: tolls could 

be payable at agencies such as petrol stations along the route (and by internet /mobile phone). 

Enforcement would be by the concessionaire but could be self-funded. In a self-funded scheme, the 

enforcer keeps the fines and the cost of enforcement is funded out of the revenue collected. 

There are proposals to significantly increase the toll levels on NHA highways and existing PPP roads. 

This will give WSD more flexibility in setting suitable toll levels.  

The toll would be specified by WSD / PPP unit (and quoted in the RfP together with an inflation 

formula). The proposed tolls would vary with axle weight (as determined from the licensed gross 

weight of the vehicle). If the vehicle is overweight the PPP Contractor should be able to refuse entry 

or permit entry subject to a defined penalty. 

5.2.4 Monitoring and Reporting  

The PPP Contractor would be responsible for planning and undertaking all routine and periodic 

maintenance work subject only to ensuring that the road condition exceeds the standard defined in 

the contract. For monitoring purposes, the contractor would be required to provide each year a rolling 

five-year maintenance plan and a monthly report on work undertaken against plan. The contractor 

would also maintain and provide reports from automated traffic counting and weigh-in-motion 

equipment installed as part of the initial reconstruction. 

WSD will need to commission an annual condition assessment to ensure that the contract standards 

are being met. In addition, a ‘citizens monitor’ program can be implemented whereby road users are 

advised the standard of service to expect and can phone or text the PPP Contractor (with automatic 

copy to WSD) if they are not met (eg potholes not repaired). 
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These monitoring arrangements would be rolled out across the network as more roads are 

rehabilitated, giving WSD data they need to make strategic decisions about the network – as well as 

helping monitor contracts and compare contractor’s performance. 

5.2.5 First year review 

Revenue risk will be a major concern for potential concessionaires when developing their bids. 

Because WSD has no credible historical traffic data, there is a significant risk that revenue will be 

under or over-estimated leading to either unreasonably low bids, or ‘winners curse’ where the winning 

bidder is unable to cover costs and pulls out or goes bankrupt. 

One option to reduce the revenue risk would be to have an adjustment provision after the first full year 

of operation. In the first year, all maintenance will be done under the reconstruction contract 

warrantee. All revenue would go to WSD and WSD would pay the PPP Contractor a monthly payment 

calculated so the PPP contractor gets the amount that he would have received if the traffic were equal 

to that forecast in the RfP.  

At the end of the year, actual traffic and revenue will be reviewed and the concession fee / annuity 

payment adjusted to reflect the difference between the actual and forecast traffic.  The adjustment 

formula must be specified in advance, not subject to negotiation. 

A similar adjustment provision could allow either party to request this process to be repeated during 

the contract period but at intervals of no less than five years. The only bases for adjustment in the 

concession fee /annuity would be traffic outside defined limits (based on the difference between the 

forecast in the RfP and the outcome), a change in the specified tolls and price inflation. In all cases 

the adjustments must follow formula that are defined in the contract. 

5.2.6 Competing Roads /toll network 

The project will cover up to 400 kilometres of road out of a provincial highway network of 2,800 

kilometres. By itself this is not a large proportion of the network. There will be some problems with 

introducing tolls on some roads and not others in terms of equity etc. 

The concession agreement will need to cover the situation where any competing roads are 

subsequently rehabilitated or constructed. Ideally this project will be the start of a program whereby 

PPP maintenance of roads is rolled out over the entire provincial highway network. This is discussed 

further in Chapter 12. 

5.2.7 Overloading and Road Safety 

It is in the concessionaire’s interests to ensure trucks are not excessively overloaded. The 

concessionaire needs authority to operate weigh bridges and to impound and fine overloaded 

vehicles – or at a minimum to prohibit the truck from operating on its road. Given this authority, the 

concessionaire is likely to implement an overloading regime.  Of course it could be argued that this 

will simply divert overloaded vehicles elsewhere, but even that makes overloading less attractive for 

the operator. One answer to trucks diverting would be to extend the coverage of the PPP program.  

In a mature system one could envisage the PPP concessionaire being responsible for road safety on 

its roads, and being fined (or if it were USA, being sued) for crashes. It would then be in the 

concessionaire’s interests to manage road safety through road design, signage, driver behaviour 

enforcement, etc. Such a requirement would not be practical in the initial contracts as too little is 

known about the risks. However there is one area where the new concessionaires could make a 

difference and that is in reporting. They could be required to report all crashes on their road including 

details on the likely cause.
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6 SURVEYS AND ANALYSIS 

Once the roads for inclusion in the project had been selected, the Consultant’s task was to collect 

data to enable treatment options to be defined and costed and due diligence (economic, financial, 

social and environmental) to be undertaken. 

6.1 Traffic Surveys 

Traffic forecasts were required for three distinct tasks: 

 As a key input to the economic analysis and the evaluation of options, 

 For determining the required pavement design, and 

 For the evaluation of the potential for PPP. 

This chapter summarises the traffic forecast methodology. A full account is included in Appendix A. 

Traffic data had been collected by WSD in 2008 and are included in the RAMS database. However 

there has been a considerable increase in traffic volumes over the past decade .The Consultant was 

advised that WSD has been carrying out traffic surveys at selected locations in accordance with 

guidelines developed under RSDD Initiative in 2008. It was assumed that these data could be 

reviewed by the Consultant and that additional traffic counts would only be needed to fill in gaps in the 

information. However the reports have not been found and it has been necessary to rely on new 

surveys and supplementary research. The Consultant therefore conducted both mid-block surveys 

and origin-destination surveys. 

6.1.1 Mid-Block Surveys 

The mid-block survey was designed to determine the total traffic volume between towns. The 

locations for the surveys were chosen taking into account: 

 Homogeneity of traffic flow  

 Sight distances for vehicles  

 Safety and ease of access for survey crew 

 Sufficiently far from towns to minimise local traffic 

Data were collected using video cameras, data logger and manual field observation. A vantage point 

was selected so that not only did the camera capture a clear view of traffic movement but also that it 

was mounted on a safe location. Cameras were generally mounted on the roof a building with good 

sight lines over the road. Cameras were mounted for two 24-hour periods and the resulting videos 

were analysed by experienced enumerators under close supervision of traffic engineers. Surveys 

were undertaken at thirteen locations – generally two per road. Counts are recorded in each location 

a) MB-1: KandhKot-Jacobabad Road East of Thull 

b) MB-2: KandhKot-Jacobabad Road West of Thull 

c) MB-3: Jacobabad – Ratodero Road near Jakobabad 

d) MB-4: Jacobabad – Ratodero Road near Ratodero 

e) MB-5: Khyber –Tando Adam Road 

f) MB-6:–Tando Adam – Sanghar Road 

g) MB-7: Sanghar – Mirpurkhas Road near Sanghar 

h) MB-8: Sanghar – Mirpurkhas Road near Mirpurkhas 
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i) MB-9: Tando Muhammad Khan – Badin Road near TM Khan 

j) Mb10: Tando Muhammad Khan – Badin Road south of Matli  

k) MB-11: Tando Muhammad Khan – Badin Road near Badin 

l) MB-12: Mirwah –  Naukot Road near Digri 

m) MB-13: Mirwah –  Naukot Road near  Naukot 

Travel data were recorded separately for each vehicle type as follows: 

a) Motorcycles/Scooters 

b) Cars (taxis, passenger cars, jeeps) 

c) Rickshaw 

d) Wagon/Passenger Vans 

e) Minibus 

f) Intercity Bus 

g) Trucks (2-Axle and 3-Axle) 

h) Truck (4-Axle and 5-Axle) 

i) Trailers –(6 Axle)  

j) Tractor trolleys 

Because the surveys are recorded on video, it would be possible to repeat the counts with different 

vehicle classifications. 

6.1.2 Origin Destination 

Origin destination surveys were undertaken to give a better understanding of the demand for travel so 

that the effect of changes could be forecast. Origin destination information was required particularly 

where alternative routes are possible. Questions were asked to determine trip origin and destination, 

purpose, trip mode and time. Stated preference questions were included to determine the attitude of 

drivers to road condition and tolls. 

Assistance from local police was sought for undertaking the origin-destination surveys as these 

required vehicles to be stopped, but unfortunately the police had higher priorities. Due to the security 

situation, stopping traffic without police assistance was considered unsafe. For this reason surveys 

were undertaken where vehicles had already stopped, primarily at fueling stations. Drivers proved 

reluctant to indicate the route that they were taking for security reasons. This was unfortunate as it 

would have assisted the Consultant to determine the likelihood of traffic diverting when the road was 

reconstructed. Interviewing stopped vehicles may also have biased the sample towards vehicles just 

commencing their journey and journeys of medium length. Only a small number of respondents said 

that their route would be affected if the road was tolled. 

The OD surveys were carried out at six locations. The locations were: 

a) OD-1: Jacobabad – Ratodero Road 

b) OD-2: Kandhkot – Jacobabad Road 

c) OD-3: Sanghar – Jhol Road 

d) OD-4: Sanghar – Kundeyari Road 

e) OD-5: Matli – Badin Road 

f) OD-6: Mirwah – Digri Road 



TA-8406-PAK: Provincial Road Improvement Project (Sindh) 
 

Final Report | Surveys and Analysis     20

 

The methodology employed for the OD survey only collects information for sample of traffic. Therefore 

a video recording was taken at the same time to obtain the total traffic volume. This was to enable the 

sample data to be grossed up to reflect the total vehicle population 

One hundred heavy vehicle drivers and one hundred light vehicle drivers were interviewed over a 

period of 48 hours for each OD survey. 

The original intention was to select locations in North Sindh that would intercept both existing and 

potential diverted traffic as these roads offer short cuts to the main road via Shikarpur. The survey 

sites adopted only picked up local traffic and therefore were supplemented with an additional OD 

survey which was conducted in October on N65 just northwest of Shikarpur. 

6.1.3 Seasonality 

The mid-block counts were taken in June.  The Consultant understands that traffic levels can be 

significantly higher during the cropping seasons. There are two principal crop seasons in Pakistan, 

namely the "Kharif", where rice, sugarcane, cotton, maize, mong, mash, millet and sorghum  are sown 

in April‐June and harvested during October‐December; and the "Rabi", where the crops are wheat, 

gram, lentil, tobacco, canola, barley and mustard and sowing begins in October‐December with 

cropping in April‐May.  

The largest heavy vehicle flows are associated with the sugar and cotton industries in South Sindh 

and the rice harvest in North Sindh. The Consultant consulted directly with sugar, cotton ginning and 

rice mills to determine the annual loaded movements in and out of the mills, the catchment area for 

the mills and the main destinations. These seasonal flows were estimated based on an opinion survey 

of mill owners and operators. This traffic was taken into account in the pavement design. However in 

discussions with ADB the decision was made not to include seasonal traffic in the forecasts for the 

economic analysis.  

6.1.4 Base Traffic Estimate 

Table 11 gives a best estimate of the annual average daily traffic (AADT) for the project roads 

excluding seasonal traffic.  

6.1.5 Traffic Growth 

Comparison of the latest mid-block counts with those used for the prioritization (Table 12) shows an 

overall increase in traffic of 15%, but significant differences between roads. Note that the RAMS figure 

from 2008 is shown in the RAMS database as ‘AADT’ and therefore may have been seasonally 

adjusted. The survey figure is the average number of vehicles counted per day. The annual change is 

the (geometric) average growth rate. 

Table 11 AADT by road section and vehicle type 

Location M/c 
Rick-
shaw

Cars / 
4wd 

Vans/ 
PU 

Mini 
bus 

Bus 
Truck 2 

Axle 
Truck 3 

Axle 
Trailer 4 
5 Axle 

Tractor

Kandhkot- Thul 3089 879 1771 1131 37 48 313 91 11 238 

Thul  - Jacobabad 5127 185 754 252 25 3 92 22 8 262 

Jacobabad - SM Taheim 1581 180 253 275 23 9 57 7 8 78 

S.M. Taheim - Ratodero  2267 675 218 146 22 2 54 4 1 140 

Khybar - Tando Adam  2952 886 1601 637 50 124 222 148 24 11 

Tando Adam - Sanghar 2617 824 1575 412 16 37 148 99 26 29 

Sanghar - Sindhri  1731 454 718 337 4 33 62 41 20 47 

Sindhri - Mirpur Khas 5863 1279 1572 995 88 69 182 122 30 48 

TM Khan  - Matli  2290 432 2936 846 359 0 634 70 97 15 

Matli - Talhar 4324 725 2420 1017 254 10 474 47 47 75 

Talhar - Badin 5161 948 1604 564 161 11 400 95 29 233 

Mirwah - Digri  1689 275 988 153 173 21 99 50 4 264 



TA-8406-PAK: Provincial Road Improvement Project (Sindh) 
 

Final Report | Surveys and Analysis     21

 

Digri - Jhudo 1689 275 988 153 173 21 99 50 4 264 

Jhudo - Naukot 4489 755 792 229 198 41 196 73 17 25 

 

Table 12 Comparison of Survey and Historical Data 

Road 
RAMS 
(AADT) 

Survey 
(24 hr) 

Annual 
Change 

TM Khan – Badin    5610 8288 7%

Mirwah  – Naukot  1014 5684 33%

Khyber – Sanghar  4124 7083 9%

Sanghar – Mirpur Khas  2672 3244 3%

Khandhkot – Jakobabad  676 6914 47%

Jakobabad – Rato Dero  886 2883 22%

Total  14982 34096 15%

Source: consultant survey, RSDD 

Even if the figures shown in Table 12 are realistic, traffic growth rates of this size are unlikely to be 

sustained. During the same time period, the population of Pakistan has been growing at 2% per 

annum while the vehicle fleet has been growing at 15%. The International Monetary Fund (IMF) 

estimates future GDP growth at just over five percent. Long term growth tends to be closely related to 

population and GDP per head in the case of passenger travel, and GDP in the case of goods travel, 

with the elasticity (percentage change in travel divided by percentage change in GDP) usually 

between 0.7 and 1.3. In developing countries, export led freight growth can be as much as double 

domestic growth, however most of the project traffic appears to be agricultural product for the 

domestic market. 

A deteriorating security situation is currently restraining travel, which argues against assuming high 

growth rates continue. A conservative forecast of a seven percent growth is proposed, with sensitivity 

testing for lower growth rates. 

6.1.6 Generated and Diverted Traffic 

Key sections of the project roads are in very poor condition. Improving the roads is likely to lead to an 

increase in traffic. This will include both diverted traffic from other routes and generated traffic where 

the journey is currently not made at all. To help determine the potential for diverted traffic, the traffic 

surveys undertaken in June included an origin-destination survey of around 100 vehicles on each 

road. Due to security issues, the location used varied in some cases from that planned. The aim of 

the survey was to better understand the travel patterns of current users in order to be able to forecast 

the impact of the road improvement and to determine the best location and likely yield for toll 

collection. Note that the survey month, June, is unlikely to include any of the major seasonal flows 

relating to sugar, cotton or rice industries. Trucks carrying wheat were observed but the total amount 

of wheat grown near the project roads is small 

The O-D responses showed that the base traffic on the project roads when they were surveyed in 

June was mostly local in nature and therefore little traffic diversion is foreseen. Seasonal traffic 

between the mills and the main markets generally does have options in terms of routing and some 

traffic diversion to the project roads can be expected. However the changes are likely to be small.  

Concern was raised that because of the location of the North Sindh origin destination survey points, 

potential traffic was not surveyed. Because part of the rationale for these links was the diversion of 

traffic from the Shikarpur – Jacobabad route, a supplementary survey was undertaken on this road, 

just north-west of Shikarpur. This survey further reinforced the local nature of most of the traffic. 

Shikarpur or its surroundings was the origin or destination of 89% of all trips with only two of the 124 
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trips surveyed potential switchers – both travelling between Larkana and Jacobabad and thus 

potential users of the Jacobabad to Ratodero road. This represents three percent of the surveyed 

traffic which would equate to 75 vehicles per day if applied to the total count. 

There would normally be an expectation of some traffic loss as a reaction to a toll, with users 

travelling less or using different routes. Given the very poor condition of the existing roads and the 

local nature of the traffic, it seems unlikely that users who suffer the current conditions would 

nevertheless change road to avoid the proposed tolls, which in all cases will be small compared to the 

saving in vehicle operating costs. Nevertheless the presence of a toll may result in less generated and 

diverted traffic than would otherwise occur. On balance, a figure of 5% has been used for generated 

and diverted traffic without tolls and 1% where there are tolls. This was also subject to sensitivity 

testing.  

6.1.7 Future Surveys 

The current situation where only limited data collection is undertaken and data on trends and 

seasonality are not available is most unsatisfactory. Traffic data are essential for planning and for 

programming maintenance expenditure. These are also the data that any potential PPP operator will 

want to know before making a bid for a concession. These data will be necessary in the future for 

assessing concessionaire performance and any claims for supplementary assistance. The Consultant 

recommends that continuously operating automated classified counting systems be installed on the 

project roads and at key locations on the provincial highway network as part of this Project. 

6.2 Engineering Studies 

Engineering surveys were undertaken to provide data about the road and its environment as a basis 

for developing the Project. These included a topographic survey to accurately plot the location of the 

road and adjacent buildings etc., an inventory of structures, pavement condition surveys, geotechnical 

investigation, a hydrological survey and traffic surveys. Locations for sourcing borrow material were 

identified and the material was tested for suitability. 

The start and end points for the project roads were taken on the outskirts of the urban areas in order 

to avoid the many social and resettlement issues associated with road improvements within city limits 

which would delay Project execution. The location plan of the start and end points in each case is 

shown in the topographic survey sheets (Separate document). 

6.2.1 Topographic Surveys 

Topographic surveys were undertaken to collect information and details that would enable the 

Consultant to design and provide cost estimates for each road section.  Generally a corridor 15 m on 

either side of the centre-line of the existing carriageway was surveyed. However, this was further 

extended where warranted due to site conditions by 5 – 10 m.  

Full cross-sections were taken every 50m to 100m depending on the topography. The cross-section 

survey points were taken at the left and right boundary, embankment toe, shoulder and pavement 

edge and centre-line. In addition, all existing features such as roads/track, houses / huts, graves, 

trees, cultivated limits, petrol pumps, utilities, wells, tube wells, water courses, drains, relative heights 

and depth, depressions, earth embankment, bank and the bed of nalas/stream/minors and other 

features present within the project corridor were recorded. This information is also important for the 

social and environmental studies. 

From the topographic / inventory survey, it was observed that existing carriageway width is either 

around 5.5m or 7.3m wide (these being WSD standard widths for different road classes), with most of 

the road segment 5.5m wide. The actual widths vary around these standards in some areas by plus or 

minus 10 – 50cm, either as a result of uneven construction or subsequent edge break etc. The 
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proposed cross section will be of uniform carriageway width of 7.3m. Road sections showing the 

existing carriageway widths are given in Table 13. 

Table 13 Existing carriageway width 

Road  <5.5 m 5.5 m 
>5.5 
<7.3 

7.3 >7.3 Total 

Khandhkot – Jakobabad  44 17.15 15 -- 1 77.1

Jakobabad – Rato Dero  21 11.5 21 -- 1 54.5

Khyber – Sanghar  7.5 0.5 36 9 11 64.1

Sanghar – Mirpur Khas  19 4 23 6 11.5 63.5

TM Khan Badin  2 1 27.2 15 20 65.2

Mirwah  – Naukot  3 3 31 10 17.3 64.3

Total  96.5 37.15 153.2 40 61.8 389

Source: consultant survey 

The earthen shoulders average 2.5m-3m on either side although again there is some variability and in 

some locations the shoulders have collapsed. 

There are small and moderate settlements along the Project roads. Re-construction of the road 

through these settlements will require any encroachments into the proposed roadway width to be 

addressed. Details of the observed encroachments, including mosques, graveyards, petrol pumps, 

roadway crossings etc. are tabulated in Appendix B. These were studied by the social specialist and 

used to identify locations for further study and inclusion (if required) in the resettlement plans. A land 

acquisition and resettlement plan (LARP) has been prepared as a separate document. 

6.2.2 Road Inventory  

A road inventory and pavement condition survey was carried out to obtain information on the existing 

condition of the candidate roads with particular reference to the pavement surfacing width and 

condition / assessment of distresses, type of terrain, land use, soils, type, embankment height and 

width, evidence of flooding, water logged areas, horizontal and vertical curvature, longitudinal grades, 

availability of space for improvements, type and name of major and minor junctions and right-of-way. 

Data relating to the existing road condition is also required for the economic analysis. Data required 

includes the surface type and condition, width of shoulders, international roughness index (IRI), 

Californian bearing ratio (CBR), area of cracks (m
2
/km), and broken shoulders (m/km). The CBR is a 

key input into the pavement strength calculation. Video logging has been undertaken for all roads, 

which shows the pavement condition as well as the topography and features of the area. The IRI has 

been determined using a ROMDAS bump integrator to measure roughness of the existing roads. The 

CBR was determined as part of the geotechnical investigation (see below). 

The pavement condition varies significantly along the road. A condition rating (excellent, good, fair or 

poor) was given based on visual observation and the video log. The classification method is 

consistent with international practice
4
. Definitions for the ratings are given in Table 14. The pavement 

surface conditions observed are summarised in Table 15. 

Table 14 Pavement Condition Classification 
Condition 
rating  

Description 

Excellent Undamaged, no sign of stresses 
Good Satisfactory, with local  pot holes, patching  
Fair Cracks  developing 
Poor Settlement, cracks and ravelling. 

                                                 
4
 For example, New York State Department “Pavement Condition Assessment” 
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Failed Large sections of pavement destroyed. Cracks, pot holes and ravelling.    

 

Table 15 Existing Pavement Condition (km) 
Road  Good  Fair  Poor  Failed  Total 

Khandhkot – Jakobabad  43.7 4 10 19.5 77.1 

Jakobabad – Rato Dero  22.5   32.1 54.5 

Khyber – Sanghar   16 26.1 22 64.1 

Sanghar – Mirpur Khas  20.1  10 33.4 63.5 

TM Khan Badin   37.1 21.1 7 65.2 

Mirwah  – Naukot  10  33.3 21 64.3 

Total  96.2 57.1 100.5 135 389 

Source: Consultant survey  

6.2.3 Pavement Structure and Sub grade Soils 

To determine the structure and strength of the pavement, base and sub-base, pits were excavated at 

around one kilometre intervals in the existing carriageway and representative samples collected for 

laboratory testing. Samples from potential borrow areas in the vicinity of the roads were also tested 

and sources of locally available materials/quarries for use in sub-base, base course, asphalt and 

concrete works identified .In-situ moisture, ground water-table and drainage condition information was 

gathered during the field surveys as these are also important parameters for the pavement design.  

The water table was not encountered in any of the test pits, which were excavated to a depth of 1m. 

However significant water ponding was observed adjacent to some road sections. Deep side ditches 

were also noted, which may be former borrow pits used to as a source of material for constructing the 

existing road embankments. Drainage is generally poor throughout Sindh province because the 

terrain is generally flat. The soils are generally classified as Silty Clay. 

The tests reveal that the base material is generally water-bound macadam (WBM). The thickness of 

the WBM varies considerably, but is generally between 25cm and 60cm. It is likely that this variation 

has contributed to the different rates of deterioration observed in the surface pavements. 

6.2.3.1 Subgrade Soil Testing and Classification 

Subgrade soil samples were tested in the laboratory. The soils generally fall in A-4 AASHTO soil 

classification (Silty / Clayey Soils) with some A-2-4 and A-6 soils. The higher the classification number 

the more silty (less granular) the soil. A-2-4 soils are generally considered good subgrade material, 

while A-4 is considered fair. A-6 soils are not considered suitable soil for embankment construction.   

Table 16 shows the number of soil samples by classification 

Table 16 Soil Classification (number of test pits) 
Road  A-2-4 A-3 A-4 A-6 Total 

Khandhkot – Jakobabad  05  44 04 53 

Jakobabad – Rato Dero  07  27 06 40 

Khyber – Sanghar  05 01 56 02 64 

Sanghar – Mirpur Khas  01  59 06 66 

TM Khan Badin    62 05 67 

Mirwah  – Naukot  01  50 09 60 

Total  19 01 298 32 350 

Source: Consultant surveys 
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6.2.3.2 Subgrade Soaked CBR and Compaction 

California Bearing Ratio – Soaked CBR tests were carried out on the representative samples. The 

CBR is a key determinant of the required pavement thickness – the higher the CBR of the subgrade, 

the less pavement strength is required to provide the same pavement life. The samples gave CBR 

values in the range 3% to 14%. Taking into account the fact that the existing subgrade / subsoil 

deposits of clayey silt / silty clay have high plasticity index values, the Consultant concluded that for 

calculations relating to pavement strength, using a CBR value of 6% for the existing road will give a 

95% confidence that the CBR will be greater than or equal to the assumed value. However in 

widening or new construction areas, borrow soils with 8% soaked CBR or better are proposed to be 

utilized in embankment and subgrade construction.  

Table 17 California Bearing Ratio (number of samples) 
Road  <6  6 ,7  8‐10  >10  Total 

Khandhkot – Jakobabad  01 05 01 02 09 

Jakobabad – Rato Dero   01 04 04 09 

Khyber – Sanghar  01 04 02 02 09 

Sanghar – Mirpur Khas  01 06 02 01 10 

TM Khan Badin  03 04 02  09 

Mirwah  – Naukot  03 02 01 02 08 

Total  09 22 12 11 54 

Source: Consultant surveys 

Also important in determining the strength of the existing pavement is the degree of compaction of the 

subgrade. This is shown in Table 18. 

Table 18  Subgrade Compaction 

Road Degree of compaction – Modified AASHTO (%)  

Khandhkot – Jakobabad 85-95 

Jakobabad – Rato Dero 87-95 

Khyber – Sanghar 88-92 

Sanghar – Mirpur Khas                   89–95 

TM Khan- Badin 87-93 

Mirwah  – Naukot 87-91 

Source: Consultant surveys 

6.2.4 Structures (Culverts & Bridges) Inventory and Condition Survey 

An inventory of existing structures with the condition of the various structural elements, as noted from 

the field, has been prepared and is shown as Appendix C. The information collected during this 

exercise comprised location, type of structure, number of spans, total length, condition of structure 

elements and materials used in different elements of the structure (brick masonry, stone masonry and 

RCC etc.).  

The culverts are generally in poor condition with around 70 – 75% needing some repair work, and 

most of the remaining 25% needing reconstruction and top slab replacement. Two bridges require 

reconstruction due to their deteriorated condition but the remainder appear to be generally in good 

condition with only minor repair work required. 

The requirement for culverts and bridges was identified from the site inspections, hydrological study 

and the proposed highway designs. In-house worksheets developed specifically for the analysis of 
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box and pipe culverts under different loading conditions have been used to prepare treatments for 

repair, reconstruction or replacement of existing culverts and to design new culverts where required. 

The proposed treatments for reconstruction, reconstruction and repair works etc. are included with the 

inventory in Appendix C. 

6.2.5 Hydrological Studies: 

The hydrology of the project roads has been analysed using approved hydraulic design criteria. In 

particular, the Consultant considered the circumstances of the 2011 floods, when unprecedented 

monsoon rains caused severe damages in Sindh. The lessons from the flooding were considered 

along with other rainfall and climatic data and the need to provide resilience to climate change in 

determining the road design. 

The monsoon of 2011 brought unusually high rainfall throughout South Asia. In Pakistan there were 

widespread rains but the major downpour was in Sindh Province where cumulative rainfall varied from 

400 mm to around 1300 mm. Theses rains inundated large areas of Sindh causing damage to crops, 

infrastructure and human settlements. The maximum rainfall was from July to September with four 

weeks of continuous rains in August creating widespread flooding. The areas that received the most 

rainfall were Mirpurkhas (866 mm ) and Badin (647 mm ). The severity of the 2011 flooding was 

exacerbated by inadequate surface/ subsurface drainage systems and the fact that the land is 

virtually flat.  

The topographical survey maps were examined to determine the drainage regime along the project 

roads, and a hydrological analysis was carried out to determine the surface runoffs and the discharge 

of streams crossing the roads in order to determine the hydraulic adequacy of existing drainage 

structures.  

Based on the hydrological study, proposals were developed to raise the embankments in vulnerable 

locations and to replace or supplement a number of culverts. 

6.3 Pavement Design Strategies 

Pavement strategies have been developed based upon: 

 Adequacy of the embankment height, 

 Hydrological requirements, poor drainage conditions , stagnant water / ponding  / water 

logged areas and sub-surface soils/ pavement structure saturation considerations, 

 Vertical profile,  

 Existing cross section, 

 Existing pavement condition and effective thickness 

 Expected traffic 

Within the selected strategy, the thickness of the pavement layers will depend on  

 Expected cumulative Equivalent Standard Axles (CESA). 

 Soil and material characteristics. 

6.3.1 Embankment height and vertical profile 

Since increasing the embankment height would cover any existing pavement, this is the first 

consideration. Similarly, if fill is required to establish a better vertical profile, this will require new 

pavement to be constructed 
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6.3.2 Cross section 

It is proposed that the project adopts WSD policy of 7.3m width for all provincial highways. For 5.5m 

sections this will be achieved by widening and rehabilitating the entire pavement. 

6.3.3 Existing pavement condition and traffic volumes 

The decision to repair the existing surface, provide a strengthening overlay or to fully rehabilitate will 

depend on the condition of the existing surface. It will also depend on the expected traffic volumes in 

all classes as these determine the benefits from the intervention. 

6.3.4 Proposed Strategies 

Five basic strategies have been developed based on the considerations in the previous sub-sections. 

These are described below. In all cases except strategy 1, the treatment provides a 7.3 m wide 

carriageway with AC base course, AC wearing course; and at least 1m earthen shoulders. In each 

case the aggregate base and sub-base course thickness will be variable based on profile 

requirements. Options with a1.5m DST shoulder were considered but not included. 

In each case, the thickness of any aggregate base course and the AC courses will be based on the 

geotechnical testing, hydrological requirements and the traffic analysis. This is described in the next 

section. 

 Strategy 1 (Patch and Paint) where the existing carriageway is in good condition. Any 

potholes or cracks will be repaired, shoulders repaired and road markings and signage will be 

renewed to bring the road up to a high standard of appearance consistent with the 

rehabilitated sections. 

 Strategy 2 (Asphaltic overlay) applies to sections that already have a 7.3 m wide carriageway 

and adequate shoulders. Damaged sections will be patched, followed by an overlay that will 

consist of an AC base course. 

 Strategy 3 (Raise and replace) applies to both 5.5 and 7.3m sections where the embankment 

is inadequate in height or soil condition. The embankment will be raised and new subbase, 

aggregate base course, asphaltic concrete (AC) base course and wearing course applied. 

 Strategy 4 (Reconstruction) applies to existing 7.3 m carriageways in poor condition. The 

existing surface will be scarified or removed and a new aggregate base course, asphaltic 

concrete (AC) base course and wearing course will be applied.  

 Strategy 5 (Widening and reconstruction) applies to existing 5.5 m carriageways in poor 

condition. The formation will be widened and the existing surface will be scarified or removed. 

A new subbase, aggregate base course, asphaltic concrete (AC) base course and wearing 

course will be applied.  

The proposed strategies would result in a uniform 7.3m carriageway for all project roads. However the 

shoulder width will vary depending on the width of the existing formation subject to ensuring that a 

minimum of 1.0m shoulders are provided. The very wide (2.5 – 3m) shoulders on existing 5.5m roads 

were constructed as an economical method of providing additional carriageway width. The Project 

will, instead, provide a wider sealed carriageway. 

Typical cross-sections are shown as Appendix D. A decision tree for choosing the most appropriate 

scenario is shown as Figure 2. 
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Figure 2  Pavement treatment decision tree 

6.3.5 Pavement Design Methodology and Parameters 

Pavement thicknesses for reconstruction, new and overlay sections have been computed using 

AASHTO Pavement Design Method (DARWin-2 software). In reconstruction and overlay designs, the 

effective thicknesses of the existing pavement have been used. In widening and new construction 

areas, pavement sections derived from AASHTO have been worked out. The AASHTO pavement 

designs were validated using the Mechanistic Design approach. The main determinants for the design 

are the expected cumulative equivalent standard axles (CESA), which depends on the traffic volume 

by vehicle type, the axle configuration and the load; and the soil and material characteristics. Poor 

quality materials or inadequate compaction in the existing road sub base or in new materials require 

additional strength in the upper layers. 

The pavement design criteria are given in Table 19 and Table 20. 

    Table 19  AASHTO Parameters 
Parameter Value 
Design Life 10 years 
Overall Standard Deviation (So) 0.45 

Initial Serviceability Index (Po) 4.2 

Terminal Serviceability Index (Pt) 2.5 

Level of Reliability (R) 95%
   Source Consultant 

    Table 20 AASHTO Design Moduli 
 Moduli Coefficient 

Asphalt Concrete (Wearing / 
Base Course) 

400,000 psi 0.4 

Aggregate Base Course 39,999 psi 0.15 

Sub base 18,000 psi 0.12 

     Source: Consultant 

Table 21 shows the proposed pavement design for different expected CESA ‘lives’ 
based on the parameters given in Table 19 and Table 20. To calculate the structural 
number (SN) drainage coefficients are used which are dependent upon the drainage 
of the area, water stagnancy / ponding and saturation of the subsoil/ subbase layer. 
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Based on the roadway conditions, drainage coefficients in the range of 0.75 – 0.9 
have been used. 

 Table 21 Proposed Pavement Design (mm) 
 CESA 6 million CESA 7 – 11 

million 

CESA > 11 

million 

Asphalt Concrete Wearing  
Course 

50 50 50 

Asphalt Concrete Base Course 90  90 90 

Aggregate Base Course 250 300 300 

Sub base 300 300 350 

Structural Number (SN) 4.81 5.10 5.31 

Source: AASHTO, Consultant analysis 

Table 22 Cumulative equivalent standard axles (CESA) and Structural Number 
PROJECT ROAD/ SECTIONS CESAs (M) Required 

SN 
KANDHKOT TO JACOBABAD   

i) Kandhkot to Thull 11 5.0 

ii) Thull to Jacobabad 7 4.7 

JACOBABAD TO RATODERO   

i) Jacobabad to SM Taheim 6 4.6 

ii) SM Taheim to Ratodero 6 4.6 

SANGHAR TO MIRPURKHAS ROAD   

i) Sanghar to Sindhri 6 4.6 

ii) Sindhri to Mirpurkhas 10 4.9 

KHYBER TO SANGHAR ROAD   

i) Khyber to TandoAdam 10 4.9 

ii) TandoAdam to Sanghar 10 4.9 

TM KHAN TO BADIN   

i) TM Khan to Matli 17 5.3 

ii) Matli to Talhar 14 5.2 

iii) Talhar to Badin 14 5.2 

MIRWAH – DIGRI – NAUKOT ROAD   

i) Mirwah to Digri 10 4.9 

ii) Digri to Jhuddo 8 4.8 

ii) Jhuddo to Naukot 6 4.6 

Source Traffic Consultant analysis 

6.4 Summary of Proposed Engineering Works 

The quantity surveyor prepared Bills of Quantities (BOQ) and Engineer’s Estimates for each segment 

based on the pavement strategies described above. The estimates are based on market rates and 

NHA Schedule of Rates (Latest Version CSR 2014 with 10% premium). The BOQ will ultimately 

constitute the Engineer’s Estimates for the Project. The estimated costs are shown as Table 23. Note 

these treatments are the engineer’s recommendations and are modified on the basis of the economic 

analysis in Chapter 7. Visual and geotechnical inspection can only reveal so much - actual treatments 

and costs will be reviewed once reconstruction commences and the road is ‘opened up’.  
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Table 23 Cost by Segment 

From To 
Length  

(kilometres) 
Cost per 

km $(000) 

Segment Cost 

$million 

Kandhkot Saiful 18  511 8.94 

Saiful  Thul 22  532 11.44 

Thul bypass  4  646 2.59 

Thul Jacobabad 34 500 17.06 

Jacobabad  SM Thahin 18 409 7.44 

SM Thahin Ratodero 36  471 17.14 

 Khyber Tando Adam 16  572 9.26 

Tando Adam Sanghar 48  524 25.06 

Sanghar Sindhri` 42 533 22.36 

Sindhri Mirpurkhas 22  534 11.56 

TM Khan Mithi 18  527 9.51 

Mithi Talhar 22  566 12.48 

Talhar Badin 27 555 14.98 

Mirwah Digri 16  520 8.32 

Digri Jhudo 32  578 18.21 

Jhudo Naukot 17  475 7.83 

TOTAL  390  523 204.17 

Source Consultant Estimates. 

6.5 Borrow and Construction Materials 

Investigation into possible sources of material was included as part of the pavement and materials 

survey. Embankment and subgrade construction in widening and new construction areas will use 

borrow soils having 8% soaked CBR value and plasticity index (PI) less than or equal to 6%. Soils 

must be A-4, A-2-4 & A-3 specification, which are available in the Project vicinity.  

Material that meets the requirement of the specifications for construction of earthwork and sub-grade 

is available within a reasonable haulage distance of the project area. However it may be necessary to 

combine non-plastic material with suitable cohesive material.  Sub-base material will be available from 

established quarry sources. It is either natural or may require blending with crushed materials and 

processing to bring it within specification limits. 

Aggregates for base, asphalt concrete and concrete works will be crushed material available from 

crusher plants established at quarry sources and /or crusher plants established at project sites. 

The main material sources are summarised in Table 24. 

Table 24 Main sources for materials 

Road 
Crushed and coarse 

aggregates 
Fine 

Aggregate 
Asphalt 
Cement 

Portland 
Cement 

Khandhkot – Jakobabad Sehwan , Arore/ 
Ghotki, Uban Shah, 
Shah Gdoderio, Gabi 
Dero 

Sui/Bolari 
Attock 
Refinery 
Karachi 

Karachi 
Jakobabad – Rato Dero 

Khyber – Sanghar Thatta , Nooriabad , 
Petaro 

Bolari 
Attock 
Refinery 

Karachi 
Sanghar – Mirpur Khas 



TA-8406-PAK: Provincial Road Improvement Project (Sindh) 
 

Final Report | Surveys and Analysis     31

 

TM Khan Badin Karachi 

Mirwah  – Naukot 

Steel for structural works may be obtained from reputable re-rolling mills in Karachi. However the 

quality of the steel must be checked according to NHA Specifications. 

Bricks for constructing box culverts will have to be procured from approved kilns subject to 

compliance with project specifications.
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7 ECONOMIC ANALYSIS 

7.1 Methodology 

7.1.1 Selection of Options 

The economic analysis was carried out following ADB “Guidelines for the Economic Analysis of 

Projects” comparing with and without–project scenarios using IRR and NPV at 12% discount rate as 

measures . Initially three scenarios were selected for testing and were compared with a do minimum 

option that assumed pothole and crack repairs but no major work. The three scenarios were: 

 Overlay – a strengthening overlay followed by a comprehensive routine and periodic 

maintenance regime (patching, crack sealing and a mid-life overlay). 

 ADP – rehabilitation under the Works and Services Department (WSD) annual development 

plan (ADP) including widening if required, followed by minimal maintenance 

 Reconstruction – full reconstruction (including widening if required), followed by a 

comprehensive routine and periodic maintenance regime (patching, crack sealing and a mid-

life overlay). 

Under ADP, the sections would have to wait their turn in the Annual Development Program (ADP). 

For the purpose of the analysis it is assumed that this would delay treatment by three years or until 

the IRI exceeded 10. The ‘reconstruction scenario, as well as being undertaken sooner, was assumed 

to be to higher standard of treatment, costing more but resulting in a lower initial IRI and a stronger 

pavement. 

While the maintenance assumptions appear extreme, they reasonably reflect the difference between 

the current ‘repair and forget’ approach followed by WSD and the proposed requirement for ongoing 

maintenance under a PPP regime. Sensitivity to the maintenance strategies was tested as part of the 

analysis. 

Incremental analysis was used to compare the options. Under incremental analysis, a more 

expensive option is favored if comparing the incremental benefits to the incremental costs gives a 

return greater than the target 12%. This can be assured if the NPV of the more expensive project (at 

12%) is greater. The options were therefore ranked by net present value (NPV). If sufficient funds are 

available, the treatment producing the highest NPV for each road section should be selected. 

However it is more often the case that the total budget is limited, in which case the options should be 

ranked in order of NPV/C (or B/C) and selected in rank order until all funds are exhausted. 

Where the ‘preferred’ option is the ADP this implies that major work is required but now is not the 

optimum time and/or a lower quality treatment is justified. The section could be dropped from the 

program, or it may be possible to include a delayed treatment as part of the PPP offer. 

7.1.2 Return for the Project 

To calculate the overall return of the project, the selected treatment options were compared with the 

do minimum option. 

The economic analysis covers a period of 23 years (2015-2037), including 3 years for project 

implementation and 20 years of operation. All benefits and costs are in constant 2014 prices using 

costs converted to international prices (see below) and excluding vat and other indirect taxes. The 

road roughness (IRI) would gradually rise to 16 under the do minimum scenario– the default 

maximum. Under the with-project scenario, the overlay or reconstruction reduces the IRI to 2.0 by 

2018. It gradually rises under the assumed routine and periodic maintenance. Where, in some cases, 

it would exceed 8 before the end of the project period, a ‘mid-life’ overlay is included. Repair under 
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the ADP would be less expensive, but would result in lower quality work – an initial IRI of 3.0 has 

been assumed.  

7.2 Traffic 

Current and forecast traffic were discussed in Chapter 6.1. The 

Consultant’s estimate of the current traffic was given in Table 11. 

Note this excludes seasonal traffic. While historical growth rates 

have been high – 15 to 20 percent – future growth is assumed to 

be seven percent, more in line with forecast population and GDP 

growth (2.0 and just over 5 percent respectively). This implies a 

GDP elasticity of 1.3 which is consistent with international 

experience. 

All the roads have sections that are in poor or very poor condition, 

and some traffic generation and diversion from other routes could 

be expected to occur. However all the main alternative roads are in 

the ADP for reconstruction and will be improved eventually. The 

relative attractiveness of different routes can thus be expected to 

vary over the life of the project as other roads are repaired or fall 

into disrepair. At the same time the proposed toll may encourage 

current users to divert to other roads. The Consultant recommends 

that the PPP approach be adopted more widely but this cannot be 

assumed. The economic analysis has been undertaken assuming 

a one-off five percent growth in traffic the year the roads are 

completed for untolled, and one percent for tolled roads followed by the same subsequent growth as 

the without case. This is has been subjected to sensitivity testing which shows that the project is 

worthwhile with no increase and is still worthwhile even if some loss of traffic is assumed. 

7.3 Costs and Benefits 

7.3.1 Economic Costs 

Project economic costs include the cost of resources for road improvement and maintenance, as well 

as equipment and consulting services. Financial costs were converted to economic costs by 

deducting 17% for vat and sales taxes and making an adjustment for the current underemployment of 

unskilled labour, assumed to comprise between 10% and 12% of the construction cost. An 

international numeraire was used, the standard conversion factor (SCF) was calculated to be 0.96. A 

conversion factor specific to road re-construction costs was estimated using a sample bill of quantities 

and prevailing tariff rates. This factor was calculated to be 0.88. 

(Appendix E).  

The capital cost with the project is $148 million spread over three 

years and without is $86 million spread over a somewhat longer period as determined for each 

section using the highway development and management model (HDM-4) depending on the current 

condition of each road section. Maintenance cost with the project have been estimated at $1,500/km 

for routine maintenance plus $320,000/km for a mid-life overlay. 

7.3.2 User Benefits 

The principal sources of economic benefits from the Project are savings in vehicle operating costs 

(VOCs), and time savings. The roads improve the interconnection between significant district centers, 

facilitating the opportunities for commerce.  

Figure 3 VOC vs Speed 
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Savings in VOCs (Table 25) comprise the largest category of benefits, accounting for about 50 

percent of total benefits, and arise from the improved road conditions resulting from the civil works 

carried out under the Project. VOC are dependent on the IRI which is calculated using HDM-4. As can 

be seen from Figure 3, VOC increase with speed beyond a certain point, so road improvements can 

give perverse results. VOCs are calculated for each vehicle type. Unit economic VOCs for passenger 

and freight vehicles were estimated and aggregated using HDM4. VOC savings will accrue primarily 

from improvements to the road surface. Table 25 shows the VOC for representative IRI. 

The rehabilitation of the road results in time savings due to the improved road conditions. These are 

also included in the HDM-4 calculations. The value of travel time savings used varies with the vehicle 

type and travel purpose, being USD 0.84 per hour for business travel by bus and USD 1.5 per hour 

for business travel by car  (per passenger in each case). Following usual practice, the values for non-

business travel is taken to be 25% of those for business travel. The VOC includes freight driver wages 

and vehicle ownership costs. 

Table 25 Representative Vehicle Operating Costs by IRI ($ per vehicle-km) 

IRI 
Motor 
cycle 

Rickshaw Car Mini Bus Bus 
Pick up 

/van 
Truck 
2 axle

Truck 
3 axle 

Artic 
4 axle 

Artic 
5 axle

Tractor 
Trailer

2.0 0.06 0.05 0.26 0.29 0.70  0.63 0.95 1.09 1.21 1.99 
5.0 0.05 0.05 0.27 0.32 0.75 0.14 0.71 1.04 1.21 1.36 2.04
8.0 0.05 0.05 0.28 0.35 0.80 0.15 0.79 1.11 1.31 1.49 2.12 
12.0 0.04 0.05 0.31 0.40 0.90 0.15 0.90 1.24 1.53 1.73 2.26 
16.0 0.04 0.05 0.34 0.46 1.04 0.16 1.04 1.44 1.80 2.04 2.44 
Source:HDM-4 analysis 

7.4 Greenhouse Gases 

ADB and the Government of Sindh are concerned about the effect of projects on the generation of 

greenhouse gases. Vehicle emissions are calculated in HDM-4 based on estimated fuel use. Fuel use 

is dependent on both the quantum of travel and vehicle speeds. CO2 emissions from vehicles with the 

project are estimated to be 29,000 tons per year and 25,000 tons without. The increase is primarily 

due to generated traffic, but also the effect of higher fuel consumption at higher speeds. If some of the 

new traffic is in fact diverted from other routes, the increase will be overestimated. There will also be 

some differences in emissions due to construction and maintenance. These are not calculated in 

HDM-4. 

7.5 Results of Economic Analysis 

7.5.1 Comparison of Options 

The HDM-4 analysis was undertaken for 16 distinct road sections, in each case comparing the three 

treatment options with the do minimum. The preferred treatment if funding is not a constraint is the 

treatment providing the highest NPV at 12% interest rate. These are shown in Table 26. All except 

one road section, Jacobabad to SM Thahim, has a positive NPV (which guarantees the EIRR 

exceeds 12%) for at least one of the treatments.  

The final column of Table 26 compares the preferred treatment with the do minimum option in the 

case of overlays or the ADP option for reconstruction.  

Table 26 Comparison of Treatment Options 

 

NPV ($ million) Selected EIRR 

Overlay ADP Recon treatment Overlay Recon 

Jakobabad to Thul 
9.6 8.5 1.1 Overlay 17% 12% 

Thul bypass 
5.4 2.5 6.4 Rehab 30% 29% 

Thul to Saifal 
22.9 16.3 16.3 Overlay 25% 19% 
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Safail to Kandhkot 
25.1 17.3 35.8 Rehab 36% 35% 

Jakobabad to SMThahim 
-4.6 0.0 -8.8 ADP 2% 0% 

SMThahin to Rotodero 
1.4 -2.7 2.3 Rehab 13% 13% 

Khyber - Tando Adam 
16.5 9.4 21.2 Rehab 25% 27% 

Tando Adam-Sanghar 
32.0 13.9 32.4 Rehab 23% 21% 

Sanghar Sindhri 
2.5 -3.0 3.9 Rehab 13% 13% 

Sindhri Murpurkhas 
15.7 10.8 14.0 Overlay 22% 21% 

TMKhan to Matli 
30.7 21.8 27.2 Overlay 27% 25% 

Matli to Talhar 
42.2 25.5 32.2 Overlay 30% 24% 

Talhar to Badin 
41.3 15.1 42.2 Rehab 30% 27% 

Mirwah to Dighri 
1.2 3.2 -0.1 ADP 13% 12% 

Dighri to Jhudo 
14.9 6.5 20.0 Rehab 20% 20% 

Jhudo to Naukot 
6.3 0.7 7.4 Rehab 19% 19% 

Source: consultant analysis 

7.5.2 Prioritisation 

Because there are insufficient funds to undertake the entire program, it will be necessary to prioritize 

the sections and treatment options. The treatment options have been ranked in order of NPV/C as 

shown in Table 27. Note that where the overlay option precedes the reconstruction option for the 

same road section, the reconstruction option represents the incremental costs and benefits compared 

to overlay. Where the reconstruction option has the higher NPV/C, the overlay option is shown as “not 

selected”, and the reconstruction option is based on the full cost and benefit
5
. Sections should be 

taken up until the full budget is utilized.  

For the prioritisation, the cost is the financial cost not the economic cost as it is the financial cost that 

is the constrained resource. The cost shown is the financial cost excluding construction supervision, 

contingencies etc. 

 

Table 27 Prioritisation (USD million) 
 NPV/C EIRR Cost $M Total $M 
Safail to Kandhkot rehab 8.4 35% 8.9 8.9 

Matlt to Talhar overlay 7.3 30% 6.3 15.2 

TMKhan to Matli overlay 5.7 27% 4.7 19.9 

Talhar to Badin overlay 4.8 30% 7.1 26.9 

Thul to Saifal overlay 4.6 25% 0.9 27.9 

Safail to Kandhkot overlay 4.2 36% not selected 27.9 

Thul bypass overlay 4.1 30% 3.6 31.4 

Sindhri Murpurkhas overlay 3.4 22% 5.7 37.2 

Thul bypass rehab 3.2 29% 3.2 40.3 

Dighri to Jhudo rehab 2.7 20% 18.2 58.5 

Khyber - Tando Adam overlay 2.5 25% 3.7 62.2 

Khyber - Tando Adam rehab 2.4 27% 5.6 67.8 

                                                 
5
 For the reconstruction option to have a higher NPV/C ratio than the less-expensive overlay option is 

unusual in this type of analysis, but occurs in this case because for some road sections, the road is 
in such bad condition that doing an overlay is basically a waste of money.  
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Tando Adam-Sanghar overlay 2.3 23% 10.9 78.7 

Dighri to Jhudo overlay 1.4 20% not selected 78.7 

Jakobabad to Thul overlay 1.4 17% 5.4 84.1 

Jhudo to Naukot overlay 1.4 19% 3.5 87.7 

Jhudo to Naukot rehab 1.1 19% 4.3 91.9 

Sanghar Sindhri rehab 0.5 13% 22.4 114.3 

SMThahin to Rotodero rehab 0.5 13% 17.1 131.4 

Talhar to Badin rehab 0.5 27% 7.9 139.4 

Mirwah to Dighri overlay 0.4 13% 3.8 143.1 

Sanghar Sindhri overlay 0.4 13% not selected 143.1 

SMThahin to Rotodero overlay 0.3 13% not selected 143.1 

Tando Adam-Sanghar rehab 0.3 21% 14.2 157.3 

Sindhri Murpurkhas rehab -0.6 21% 5.9 163.2 

Mirwah to Dighri rehab -0.7 12% 4.5 167.7 

Jakobabad to SMThahim overlay -0.7 2% 5.4 173.2 

Jakobabad to SMThahim rehab -1.0 0% 2.0 175.1 

Jakobabad to Thul rehab -1.1 12% 11.6 186.8 

TMKhan to Matli rehab -1.4 25% 4.8 191.6 

Thul to Saifal rehab -1.4 19% 10.5 202.1 

Matlt to Talhar rehab -2.1 24% 6.2 208.3 

 

As an example assuming a total budget of USD 145 million would result in fourteen road sections 

selected for treatment. These are shown by road in Table 28.  

Table 28 Treatment by Road 
Road  Overlay  Reconstruct 

Kandhkot Jacobabad Jakobabad-Safail Safail to Kandhkot and Thul bypass  

Jacobabad Ratodero  SMThahin to Rotodero 

Khyber Sanghar  Tando Adam to Sanghar 

Sanghar Mirpurkhas Sindhri to Mirpurkhas Sanghar to Sindhri 

TM Khan Badin TM Khan Talhar Talhar to Badin 

Mirwah Naukot  Digri to Naukot 

 

With a higher level of ADB funding, more sections can be included and reconstruction rather than 

rehabilitation. The eventual proposed loan included $180 million for road reconstruction and enabled 

all roads to be included except Jakobabad-Thul, Jakobabad-SM Thahin and the first ten kilometres of 

Mirwah Naukot between Miewah and Digri. 

7.5.3 Results 

The overall return on the project has been calculated for the proposed ADB Project. The EIRR is 

20.9% and the net present value is $262.53 million. The detailed benefit and cash flows are shown in 

Table 29. 

Table 29 EIRR and NPV 
Year Capital Works Maintenance User VOC  User time Benefit Net 

  With Without With  Without With  Without With  Without Generated Benefit 

2015 54.0 0.0 0.0 0.0 177.2 177.2 13.5 13.5 0.0 -54.0 

2016 89.9 0.0 0.5 0.0 189.4 189.6 14.5 14.5 0.0 -90.2 

2017 36.0 0.0 0.5 0.0 202.5 203.0 15.5 15.7 0.0 -35.9 

2018 0.0 0.0 0.5 0.0 208.4 217.3 13.6 17.1 0.2 12.0 

2019 0.0 0.0 0.5 0.0 222.7 233.0 14.6 18.6 0.3 13.9 

2020 0.0 0.0 0.5 0.0 237.9 250.1 15.7 20.4 0.3 16.5 
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2021 0.0 0.0 0.5 0.0 254.1 268.9 16.9 22.5 0.4 20.1 

2022 0.0 0.0 0.5 0.0 271.5 289.8 18.2 25.0 0.4 24.9 

2023 0.0 0.0 0.5 0.0 290.0 313.3 19.6 28.0 0.5 31.6 

2024 0.0 0.0 0.5 0.0 309.8 340.5 21.1 32.0 0.7 41.6 

2025 0.0 0.0 0.5 0.0 331.0 372.2 22.8 37.4 0.8 56.1 

2026 0.0 0.0 0.9 0.0 353.7 410.7 24.5 44.6 1.1 77.2 

2027 0.0 0.0 2.1 0.0 378.0 453.7 26.5 52.9 1.4 101.4 

2028 0.0 0.0 1.6 0.0 404.0 497.6 28.6 60.9 1.7 125.8 

2029 0.0 0.0 0.5 0.0 431.8 544.0 31.0 69.0 2.1 151.7 

2030 0.0 0.0 0.5 0.0 462.0 593.4 33.8 77.6 2.6 177.2 

2031 0.0 0.0 0.5 0.0 494.5 641.8 37.1 85.6 3.0 198.2 

2032 0.0 0.0 0.5 0.0 530.4 691.1 41.3 93.4 3.3 215.4 

2033 0.0 0.0 0.5 0.0 570.5 744.5 46.7 101.9 3.5 232.1 

2034 0.0 0.0 0.5 0.0 615.8 802.1 53.5 111.3 3.8 247.2 

2035 25.1 0.0 1.1 0.0 676.2 864.2 62.3 121.5 3.9 224.8 

2036 21.8 0.0 1.1 0.0 736.8 930.6 70.0 132.4 4.0 237.3 

2037 -12.3 0.0 1.8 0.0 801.7 1002.9 78.5 144.4 4.2 281.6 

    EIRR  20.9% 

        NPV $M  $262.53 

7.5.4 Sensitivity Analysis 

Sensitivity analysis was carried out on the ADB Project to test the effects of adverse changes in the 

key parameters that determine the benefits and costs of the Project. The sensitivity analysis (Table 

30) indicates that total costs would have to more than double or the traffic decrease by 55% for the 

EIRR to reach the threshold level of 12 percent. Traffic generation is not required, neither are travel 

time savings or growth required to make the project viable.  

Table 30 Sensitivity Analysis 

 

Change 
(percent) 

EIRR NPV 
Switching 
value 

Base case  21% 263  

Increase in total cost 10% 20% 246 158% 

Reduction in traffic -20% 18% 167 -55% 

Reduction in VOC -10% 20% 227 -75% 

Reduce VoT saving -100% 18% 144 -221% 

No growth 0% 12% -3 0% 
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8 FINANCIAL ANALYSIS 

8.1 Overview 

The PPP concept was originally developed based on the idea that revenue from tolls would be used 

to maintain the roads. Other forms of PPP – using performance based maintenance or an annuity 

contract under which the private operator maintains or builds and maintains the road and is paid a 

pre-determined sum per month – are possible but are not the subject of this chapter. This chapter 

considers all the candidate roads. In the proposed project, only two of the roads were finally selected 

for PPP. 

This financial analysis estimates the cash flow from several different charging regimes and the 

attendant collection, security and administration costs, as well as the maintenance cost for the road. 

From these revenues and costs, the net present value (NPV) to a concessionaire is calculated. The 

NPV represents the value of the concession to a potential operator: if positive, potential operators 

should be willing to bid up to this amount for the right to the concession; if negative, it is the amount 

they would want to be paid to take on the maintenance contract. Where the capital and O&M 

components are bid as a single contract, the NPV on operations could be used to reduce or increase 

the bid price for the capital component. If they are separate contracts, it could be treated as a 

concession fee or contract payment. The rate of return used in the analysis was 12% - this may be 

considered low for a commercial project.  

8.2 Toll assumptions 

It is unlikely that a toll would be approved that would exceed charges previously approved for other 

tolled roads in Sindh. Comparison with the toll on the superhighway and the Hyderabad-Mirpurkhas 

road shows that these tolls are already very low, yet it could be argued that because those roads 

provide a four-lane divided carriageway, any charge for the project roads should be less again. The 

charges for the Hyderabad-Mirpurkhas road (a distance of some 60 kilometres) are shown in Table 

31. 

Table 31 Approved toll Hyderabad – Mirpurkhas  
Type of Vehicle Toll (RPs) 
Tractor  40 
Trucks of different axle 110
Tractor Trolleys / 3 Axle trucks 140
Large Buses 140 
Mini buses/ Mini Van 110 
Cars 40 
Motor Cycles 15 
Articulated Trucks /4,5,6 Axle 175 
Two Axle Trucks 140

 

This implies a rate of 0.25 PKR per kilometre for motorcycles, 0.66 PR per kilometre for cars and up 

to 2.9 PKR per kilometre for trucks. This was used as the ‘base’ toll rate in the analysis with the 

options tested being variants on this. The new rates promulgated by NHA in July 2014 are 

significantly higher, and the Consultant understands that the Sindh PPP unit recognises that the 

current tolls are very low and is proposes to increase them gradually in real terms for existing 

schemes. It is now proposing rates in excess of one rupee/kilometre for cars for new schemes. 

However for this analysis the current level of toll is assumed. 

The wear imposed by a heavy vehicle is measured by calculating the number of equivalent design 

axles (EDA) the vehicle and load represent. By definition one EDA is the axle load imposed by a twin 
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tyre axle carrying 8.2 tonnes. Consideration should be given to changing the toll structure for heavy 

vehicles to reflect the number of EDA imposed by different vehicle weights and configurations. Road 

wear increases with the fourth power of the axle load, so there would be an advantage if the pricing 

structure took account of the load and if overloaded trucks could be prohibited. This would require the 

vehicle weight to be measured either at the toll station or (if tolls are pre-purchased) at check points 

on the route.  A possible toll structure would be something like Table 32 where the standard toll would 

allow loads up to a given maximum (based on the number of standard axles), with an additional 

charge per ton for exceeding the maximum. Excessive overloading is dangerous and damages the 

road over-and-above the wear assumed in these figures. One advantage of weighing trucks at the toll 

booth is that heavily overloaded vehicles can be identified and stopped. The concessionaire should 

have the right to ban such vehicles. 

Table 32 Proposed tolls for heavy vehicles (PKR/km) 

 

  regular 
toll 

includes 
tons 

extra per 
ton 

Trucks 2 axle    2.0 14 0.7 

Trucks 3 axle    2.0 20 0.4 
Tractor+ trailer    2.0 14 0.7 

Truck +trailer 4 axle    3.0 28 0.5 

Truck+trailer 5/6 axle    3.0 35 0.5 
 

The tolls used in the analysis are shown in Table 33. Additional revenue from heavily loaded trucks 

has not been included as approval to charge on this basis would be required first. 

Table 33 Tolls used in the Analysis  (PKR/kilometre) 
  HGV only  All vehicles 
Motorcycle 0.0 0.3

Rickshaw 0.0 0.3

Car/4wd 0.0 0.7

Pick up/van 0.0 1.8

Mini bus 0.0 1.8

Intercity Bus 2.0 2.0

Trucks 2 Axle 2.0 2.0

Trucks 3 Axle 2.0 2.0

Trailer 4 Axle 3.0 3.0

Trailer 5 axle 4.0 4.0

Tractor trailer 3.0 3.0
 

Since the purpose of the toll is to raise money for road maintenance and heavy vehicles are the main 

drivers of road wear, the analysis was undertaken for three main tolling scenarios: 

 tolls on all vehicles, 

 tolls on all except motorcycles and rickshaws. 

 tolls on heavy vehicles only. 

While tolls on tractor-trailers may be unpopular, these are understood to be one of the worst offenders 

in terms of overloading and thus should be included in the tolling regime. 
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8.3 Revenue Estimation 

8.3.1 Traffic Counts 

Traffic counts were undertaken to estimate the likely traffic on each road, and hence the revenue that 

could be earned. The traffic analysis is described in Section 6.1. 

8.3.2 Forecast Revenue 

Based on the toll assumptions, observed traffic and the assumed growth rates, a set of revenue 

forecasts was developed, with figures for key years shown as Table 34.  

Table 34 Projected Annual Revenue $(000) 
 2015 2020 2030 

 feather light heavy feather light heavy feather light heavy 

Kandikot-Jakobabad 245 327 893 357 478 1,303 529 708 1,929 

Jakobabad-Rotodero 141 126 490 206 184 715 305 272 1,058 

Khyber-Sanghar 221 483 330 323 705 482 477 1,044 714 

Sanghar-Mirpurkhas 254 456 248 371 665 363 549 984 537 

TMKhan-Badin 323 861 805 472 1,257 1,176 699 1,860 1,741 

Mirwah-Naukot 268 311 1,358 391 454 1,983 578 671 2,935 

Source: Consultant estimate 

8.4 Initial Capital Cost 

The initial cost of the project roads is estimated to be $163 as shown in Table 35. However this has 

not been included in the financial analysis as there is no expectation that the toll revenue would 

contribute the full capital cost. 

Table 35  Initial Capital Costs  
  Total 

Project road Kilometres $ million 

Kandikot-Jakobabad 77 26.2 

Jakobabad-Rotodero 55 21.7 

Khyber-Sanghar 64 30.4 

Sanghar-Mirpurkhas 64 27.9 

TMKhan-Badin 67 26.3 

Mirwah-Naukot 64 31.1 

TOTAL 389 163.3 

Source: Consultant estimate 

The initial cost for reconstruction works will be met by the Government under a loan agreement from 

ADB based on the economic analysis. The purpose of the PPP arrangement is to ensure ongoing 

maintenance, but to the extent that there the PPP contract would have value to the concessionaire, 

this could be used to contribute to the initial cost. 

8.5 Road Maintenance Cost 

Current expenditure on road maintenance is very low and provides no guidance as to the level that 

would be required to keep the project road in good condition. Road maintenance costs have therefore 

been developed from first principles as described below.   
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8.5.1 Routine Maintenance 

The Consultant has assumed that routine maintenance for each road is undertaken by a small 

maintenance gang equipped with a light truck. Allowance has been made for the gang to inspect its 

road on a regular basis, clearing drains, making good damage to the embankment and edge breaks, 

and filling cracks and potholes.  

The estimated annual cost is $1,300 per kilometre. 

8.5.2 Periodic Maintenance 

For the purpose of this analysis, periodic maintenance has been assumed to consist of a thin 

overlay that would be triggered by the road surface condition. The timing of the overlay for 

each road has been determined using HDM-4 as part of the economic analysis. HDM-4 uses 

information about the road’s construction and current condition, the traffic level and the 

amount of remedial work to predict future condition and to optimise maintenance treatments.  

The estimated cost of an overlay is $230,000 per kilometre.  

8.6 Operating Costs  

8.6.1 Toll collection 

The nature of toll collection will depend on which vehicles are included. If all vehicles are 

included, it is proposed that collection be at toll plazas between the major towns. The plazas 

would collect tolls in both directions. Three locations would be required for the TM Khan –

Badin and Murwah – Naukot roads; all others would only require two. A system where 

drivers travelling all the way pay once at the first plaza and are only checked at subsequent 

plazas would be possible.  

Staffing has been calculated assuming 10% of the daily demand occurs in the peak hour, 

three shifts, and operators who are able to serve two vehicles per minute on average. The 

number of staff increases with traffic growth. 

If only heavy vehicles are charged, it would be possible to collect tolls without using toll 

plazas. Instead drivers would buy a permit to travel on-line or from an agent such as a petrol 

station. This would be backed up by enforcement including random permit and weight 

checks. The agency commission is assumed to cost about the same per vehicle as 

maintaining a toll plaza. 

8.6.2 Security 

If the operation requires toll plazas, security will be required.  An allowance of six security 

staff per plaza has been included.  

8.6.3 Administration 

An allowance has been included for a small (five person) administration team for each road.   

8.6.4 Engineering services 

It is assumed that engineering services to plan and program maintenance work would be 

provided by the lead contractor or hired in as required.  No specific provision has been 

made. Under the current Hyderabad – Mirpurkhas PPP contract, engineering services are 

provided by an independent engineer. This would not be a full time position, and one 

engineer or engineering consultancy could be responsible for multiple roads. 
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8.7 Cash Flow and NPV 
The expected cash flows if only heavy vehicles and tractor-trailers are tolled are shown in 

Table 36. If all vehicles are tolled the revenues and expenditures anticipated are shown as 

Table 37. 

Table 36 Anticipated cash flow – HCV only. All figures in $(000) 
Net present 
value 

Kandikot-
Jakobabad 

Jakobabad
-Rotodero 

Khyber-
Sanghar 

Sanghar-
Mirpurkhas

TMKhan-
Badin 

Mirwah-
Naukot 

Total 

Revenue 8,606  3,673  5,575  4,989  5,868  4,915  33,625 
Routine mtce 947  740  765 801 813 765  4,830

Periodic Mtce 4,223  3,249  3,364  3,499  3,624  3,364  21,323 
Operations 1,273  1,171  1,250  1,223  1,707  1,641  8,266 
Overall 2,163  ‐1,488  196  ‐534  ‐277  ‐855  ‐795 

 

Table 37 Anticipated cash flow – All traffic.  All figures in $(000) 

Net present 
value 

Kandikot-
Jakobabad 

Jakobabad
-Rotodero 

Khyber-
Sanghar 

Sanghar-
Mirpurkhas

TMKhan-
Badin 

Mirwah-
Naukot 

Total 

Revenue 22,462  7,615  16,035  15,508  23,442  13,483  98,545 
Routine mtce 947  740  765  801  813  765  4,830 
Periodic Mtce 4,223  3,249 3,364 3,499 3,624 3,364  21,323

Operations 2,872  1,851  2,707  2,873  4,709  3,690  18,702 
Overall 14,420  1,774  9,199  8,335  14,297  5,664  53,690 

 

It can be seen from Table 36 that there are currently insufficient heavy vehicles (or the 

prevailing toll rates are too low) for the preferred option of only charging heavy vehicles to 

generate a net present value (NPV). However if all vehicles are tolled, there is a positive 

NPV overall of $54 million which should make the concept attractive to the private sector. It 

would also be sufficient for contractors to be willing to contribute significantly to the initial 

cost of the roads. 

Not tolling motorcycles and rickshaws would reduce the net present value to 38 million USD. 

Although a high proportion of vehicles are in this category, the toll rate is low and the cost of 

collection forms a much higher proportion of the revenue. This option would potentially 

remove a lot of the opposition to road tolling. Reducing the rate for cars to 50% of the 

Hyderabad – Mirpurkhas rate would further reduce the NPV to 18 million.  

Not tolling tractor trailers has a much greater effect on the overall NPV and is not 

recommended as these vehicle are a major cause of road wear.  

8.8 Conclusion 
Traffic on the project roads currently averages about 6,000 vehicles a day. Of these, over 

60% are motorcycles and rickshaws, and only 7% are heavy vehicles. Nevertheless heavy 

vehicles account for most of the road wear. Based on the toll rates currently approved for the 

Hyderabad – Mirpurkhas PPP road, the project roads could generate about $8.7 million 

revenue in the first year (2018) rising to $28 million by 2045 (in 2014 dollars) if all traffic is 

tolled or $5.7 million rising to $16 million if the toll applies to heavy vehicles and to cars at a 

50% discount rate. The net present value of the operating concession would be $54 million 

for the all-toll case. 
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The analysis shows that if all traffic is tolled, the roads should easily fund routine and 

periodic maintenance together with operating expenses, with a surplus that could be used to 

bid down the initial construction cost or provide an income stream to government. It suggests 

that it may be possible to cover costs to solely from truck revenue, particularly if the rates for 

heavily laden trucks can be increased.  

One option is therefore that initially tolls be introduced solely for heavy vehicles based on a 

rate structure such as Table 32. Tolls could be extended to other vehicles once it is 

established that tolled roads are better to drive on, and as the concept of tolls becomes more 

accepted. Alternatively, tolls could be introduced for all traffic, but with only a nominal tariff 

for light vehicles to aid acceptance. 

Another option would be to keep tolls at a higher rate, and to require the concessionaires to 

pay towards the reconstruction component. This would release ADB funding to include more 

roads in total. In particular, WSD would be keen to see the Hyderabad southern bypass 

added to the project.  

8.9 ADB / WSD Decision 

In the event, WSD and ADB agreed to limit the PPP trial to two roads, Khyber – Sanghar and TM 

Khan to Badin.  The choice was not made solely on financial considerations. 
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9 SOCIAL SAFEGUARDS 

9.1 Scope 

The scope of work required a social and poverty impact assessment (SPIA) and a land acquisition 

and resettlement plan (LARP). The SPIA addresses socio-economic impact of the project while the 

resettlement plan focused on project affected persons (PAPs). The scope also included gender 

analysis and social issues such as HIV Aids and human trafficking. Lastly an assessment was 

undertaken on the current capability of WSD to handle these social issues. 

A series of field activities including site visits and surveys, community consultations and discussions 

were undertaken. These were supplemented by the utilization and interpretation of secondary data.  

The social safeguard analysis was undertaken for all candidate roads. The conclusions are not 

affected by the eventual choice of roads to be reconstructed.  

9.2 Social and Poverty Impacts 

The research methodology required data from three main sources: 

 Consultation  

 Literature Review  

 Site Visit / Site Survey 

Public consultation meetings were used to better understand the knowledge, attitudes, practices and 

motivations of potentially affected people and to verify the Consultant’s own observations and 

research. Meetings were held at a number of points along each project road to determine the socio-

economic profile and get an assessment of views, vulnerability levels and community needs and 

expectations. 

The literature review involves a detailed study of documents relevant to the project. The literature 

review undertaken for the evaluation included project proposal, progress reports, baseline survey 

report and operational guidelines. National, regional and global level studies and survey reports 

related to demography, education, health, gender status & role, livelihood and poverty were also 

reviewed.  

Extensive quantitative socioeconomic data were collected through structured questionnaires 

undertaken adjacent to the right of way. Research was carried out by face to face interviews from a 

series of shops, hotels, small vendors and petrol pumps and in adjacent fields.  

Socio-economic profiles of the communities on each road were prepared and formed the basis for the 

social and poverty assessment. A study by the Social Policy Development Centre (SPDC)
6
 estimated 

that poverty incidence in Sindh province as measured by the proportion of population falling below the 

poverty line was 31 percent, compared with an estimated national average of 33 percent
7
. The 

poverty incidence for rural areas was considerably higher than for urban areas across all categories of 

asset ownership, and in particular for rural population with no land ownership (41 percent). 

Surprisingly, however, poverty incidence among the rural population with house ownership appears to 

be higher than those with no house ownership. 

This study found family incomes in the range of PKR 10 to 15 thousand, implying that almost 60% of 

families live below the poverty line by the standards set by Human Development Indices. All members 

of the family are contributing to sustain their subsistence living. 

                                                 
6 Social Policy Developm ent  Center (SPDC) . 2004. Combat ing Poverty:  I s Growth Sufficient? Annual Report ,  2004. 
7
 The nat ional average was heavily skewed because of the est im ated poverty incidence in Balochistan which was except ionally 

high at  48 percent . 
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An initial social and poverty assessment (ISPA) is included as Appendix F and a Summary Poverty 

Reduction and Social Strategy as Appendix G. The SPIA is available as a separate document. 

9.3 Resettlement 

9.3.1 Compensation and rehabilitation framework 

Compensation for land acquisition and resettlement comes under both Government of Pakistan 

legislation – the Land Acquisition Act (1894) and the ADB Safeguard Policy Statement (SPS). Where 

these requirements conflict, the more stringent requirement prevails. This is almost always the ADB 

requirements. 

The key ADB SPS requires the implementing authority to: (i) screen the project early on in the 

planning stage, (ii) carry out meaningful consultation; (iii) restore or improve the livelihoods of affected 

vulnerable groups; (iv) provide prompt compensation at full replacement cost; (v) provide displaced 

people with adequate assistance; (vi) ensure that affected people are eligible for resettlement 

assistance even where they have no statutory rights to the land that they are working, and provide 

compensation for the loss of non-land assets and (vii) disclose all reports. 

To reconcile the inconsistencies between the Land Acquisition Act (1894) and ADB policy, the IA has 

promulgated and endorsed the implementation of the Land Acquisition and Resettlement Plan (LARP) 

drafted by the Consultant. This provides for compensation at replacement cost for all direct and 

indirect losses so that no one is worse off as a result of the project. Subsidies or allowances will be 

provided for households that may be relocated, suffer business losses, or may otherwise be affected 

or be vulnerable. 

The entitlement matrix included in the LARP is summarized as follows: 

 Commercial Units: Cash compensation at current replacement rate (year of damage) 
for affected structure/other fixed assets free of depreciation or transaction costs. 
Salvaged materials may be removed by the PAPs. 

 Community Structures (i.e. Mosques): Reconstruction of affected Mosque with same 
plot area but RCC construction. 

 Movable Structures: Movable allowance shall be paid to the owner of the structure. 

 Trees: Trees affected are property of W&SD, however due to ecological loss, 5 trees will 
be planted per a tree removed. 

 Loss of Business: Owner: (i) Cash compensation equal to 1 year income, if loss 
permanent; (ii) Transition allowance of Rs.50,000 cash compensation for the period of 
business interruption, if loss is temporary. Worker/employee: lost wages indemnity for 
the business interruption period up to a 3 months maximum i.e. Rs.15,000 per month. 

9.3.2 Assessment of Impacts 

The resettlement field survey (RFS) of the six roads identified a total of 181 structures impinging on 

the right of way of the six roads. These included commercial structures (shops, hotels, huts), religious 

and cultural sites (mosques, graveyards) and government properties (bus stops, police check posts). 

No residential structures or dwelling units and no public buildings were found.  

The resettlement specialist worked with the design engineers to seek ways in which the need for 

resettlement could be avoided. Measures adopted included realigning the centre-line and reducing 

the width of the shoulders. As a result the need for relocation was avoided for all but nine (9) of the 

structures.  

The nine remaining structures consist of one commercial unit (shop) on the Mirwah to Naukot road, 

two shops and three mosques on the Khandhkot to Jacobabad road and two shops and one mosque 
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between Jacobabad to Ratodero. There is no resettlement impact on the other three roads, namely 

Sanghar to Mirpurkhas, Khyber to Sanghar and Tando Muhammad Khan to Badin.  

The owners of the nine structures are entitled for compensation. There are five PAP who are on or 

below the national poverty line of whom two are judged to be vulnerable. 

9.4 Socioeconomic profile of affected people 

Data on the socioeconomics of the five commercial units was gathered during the RFS. A detailed 

questionnaire was filled out. The socioeconomic data are presented below: 

 Out of total PAPs, three are landowners and two are tenants. All five only do business in the 

affected structures. 

 Two have been doing business for 30 years and two for over 50 years. 

 Three respondents say their household income is around PKR 35,000 per month. (of that, 

income from the shops is more than PKR 20,000 per month) 

 The remaining two have household income less than 10,000 and thus fall below the national 

poverty line. 

 All five structures are semi-permanent or permanent. 

 Only one respondent said that he has an authorized permit of place but he could not produce 

the document. The remaining four accepted that they do not have any document that could 

justify their presence on the land.  

 At least 23 employees are working in the five shops. 

 All the respondents use motorbikes for travel and three of them live less than 10 minutes 

away. 

An umbrella land acquisition and resettlement plan is included as Appendix C.  

9.5 Institutional Arrangements 

9.5.1 Project management Unit 

The Project Management Unit (PMU), WSD will be the focal organization responsible for the Project. 

The PMU will be responsible for liaison with the Government of Pakistan and ADB, disbursement of 

funds and coordination of program planning and management activities. 

A Works and Engineering department formed under PMU will be responsible for relocation schemes 

of affected mosques, including electricity lines and trees. 

A Project Management Consultant (PMC) under WSD will appoint a resettlement specialist (RS) to 

monitor the implementation of the RAP and prepare monitoring reports with the aid of the PMC. 

Payments made to PAPs shall be the responsibility of a Fund Management Unit. 

Independent Monitoring Consultants (IMCs) will be appointed to closely observe the proceedings and 

the overall transparency of RAP in its implementation and monitoring phases. 

9.5.2 Grievance Redress Process 

A Grievance Redress Committee (GRC) will be established as a permanent body of PMU. The 

mandate of this important functional unit is to supervise timely compensation to PAPs and to deal with 

cases having issues relating to any discrepancies and irregularities leading to disputes and 

grievances due to the award of compensations and claims. 
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The GRC will consist of a specially recruited grievance officer – selected from WSD, a jirga member 

or notable person, a representative from the PAPs, locally present NGO representative, the 

resettlement specialist or environment specialist (depending on nature of grievance) from IMC and 

one revenue staff. 

The recruited grievance officer will place a complaint register at an accessible location (Union Council 

office, mosque, or at camp site) for respective community so anyone can register their complaint and 

on weekly basis, it will be checked by the GRC. 

9.5.3 Consultation and Disclosure 

The reconnaissance consultative process undertaken for the preparation of the RAP included not only 

PAPs, but also the local communities and Government officials. Special attention was paid to the 

needs of vulnerable groups (such as the poor, women, and elderly), to ensure that their views were 

considered in the formulation of the RAP. 

A total of 16 FGDs were conducted including FGDs with women. Key messages were shared with the 

participants including project details, disclosure of ROW, main impacts due to the project, disclosure 

of project timeline and key project benefits due to the project. 

The outcome of the consultation meetings are summarized in Table 38. 

Table 38 Responses to the Consultation Meetings 
  

All Area (Total) 

Count % 

BASE: All respondents 168 100% 

Do you think the project area 
needs an improved transportation 
Network  

Yes 168 100% 

No 0 0% 

Do you think that the project will 
improve the overall quality of life for 
the citizens 

Yes 168 100 

No 0 0% 

Don't Know 0 0% 

Benefits of the project Time Saving 150 89% 

Improved Passenger Safety 168 100% 

Cost Saving 28 17% 

Healthy Environment 121 72% 

Enhanced Business Activities 51 30% 
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10 ENVIRONMENT SAFEGUARDS 

10.1.1 Surveys and Classification 

All ADB projects are required to comply with both the country’s environmental policies and regulations 

and those of ADB as set out in ADB’s Safeguard Policy Statement 2009. Where there is conflict, the 

more stringent requirement (usually ADB) prevails. 

The Project was classified as ADB environment Category B after a rapid environmental assessment 

undertaken on the long list of roads concluded that impacts would be limited, generally site-specific, 

largely reversible and able to be addressed through standard mitigation measures.  

After selection of the short list, detailed site surveys were undertaken and locations of environmental 

sensitivity such as canal crossings were identified. A series of meetings were held with relevant 

officials and with communities in the project area
8
. Information disclosure and consultation sessions 

were held with the different stakeholder groups likely to be affected by the implementation of the 

proposed Project. The meetings helped identify issues and concerns and develop appropriate 

mitigation measures and allowed participants to voice their concerns and opinions and suggest 

alternatives. The consultation process was carried out in accordance with the guidelines of ADB and 

EPA. At the same time information from secondary data relating to the physical, ecological and socio-

economic environment was studied. 

10.1.2 Preparation of the IEE 

Six IEE were prepared in accordance with the ADB’s Safeguard Policy Statement 2009, one for each 

of the Project roads. The IEEs describe the work to be undertaken under the Project, and the 

condition of the existing social and physical environment. When preparing the IEE, the likely impacts 

of the project during design, construction and operation of the project roads was assessed and 

appropriate mitigation measures proposed. These are summarised in Table 39. The IEEs are 

available as separate documents.  

An Environmental Management Plan (EMP) has been prepared for each road in line with ADB 

guidelines, and is included in the IEEs. The EMP identifies the impacts for each of the actions 

required to undertake the road reconstruction or rehabilitation work and the mitigation required. It also 

identifies institutional requirements and responsibilities for implementing the EMP. 

Table 39 Maintenance actions, impacts and mitigations 

Maintenance action Environmental impact Mitigation action 

Clear vegetation beyond edge of 
shoulders 

Damage /loss of trees
 

Run-off into 
watercourses 

Dust  

Consult forestry department. 
Undertake new planting 

Provide check dams, 
supervision 

Spraying to reduce dust 

Remove and dispose of existing 
bituminous surfacing 

Problems with 
disposal 

Use reclaimed material in 
embankments or for 
surfacing parking bays, local 
roads 

Repair the existing earthen shoulder Noise, vibration Management of activities to 
minimise disturbance 

Provide a compacted 30cm Dust Spraying to reduce dust 

                                                 
8
 A list of meetings and people consulted is included in the IEE. 
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aggregate base course 
Noise, vibration Management of activities to 

minimise disturbance 

Lay a 90 mm asphaltic concrete 
base course 

Noise, minor air 
pollution, spillage of 
bitumen 

Maintain equipment, care 
with bitumen use 

Lay a 50 mm asphaltic concrete 
wearing course 

Noise, minor air 
pollution, spillage of 
bitumen 

Maintain equipment, care 
with bitumen use 

Place 150mm aggregate base 
course on the earthen shoulders 

Minor traffic 
congestion, dust from 
transport of materials 

Traffic control, clean haul 
roads and reduce vehicle 
speed 

Apply road markings and install 
signage and safety barriers 

No impact  

Undertake any planting Beneficial  

 

10.1.3 Conclusions 

The conclusion of the study was that provided simple project management and impact mitigation 

measures are in place, the proposed rehabilitation of the project roads will not lead to significant 

adverse environmental and social impacts. WSD do not have staff with the necessary skills and 

experience to monitor the Project. A full time environmental specialist will need to be hired as a 

member of the Project Implementation Unit. Each of the contractors will also need to employ a 

qualified environmental specialist to ensure good environmental practice and compliance with the 

EMP.  

Initial environmental examinations (including EMP) have been prepared for each road and are 

available separately. 
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11 INSTITUTINAL COMPONENT  

11.1 Road Safety Assessment 
A road safety specialist was appointed by ADB to make recommendations relating to road 

safety in Sindh and to conduct a safety audit of the Consultant’s proposed designs. His 

report is available separately, this chapter summarises his main conclusions and 

recommendations.  

Our recommendations on road safety, taking into account the Road Safety Specialist and the 

experience of the Consultant team are given in Chapter 13. 

11.1.1 General Assessment  

Road construction and maintenance in Sindh Province is poorly funded and as a result roads 

are poorly designed and constructed, are not maintained and are falling into disrepair. The 

roads have very little in the way of traffic management or safety features.  

Road user behaviour is chaotic: disregard for traffic regulations is widespread; traffic 

enforcement is limited to controlling major junctions when the signals are not functioning or 

VIP travel needs facilitating; pedestrians and motorcycles mix with heavy motor traffic; 

overloaded slow moving trucks cause congestion; and buses carry passengers in illegal and 

dangerous circumstances. 

The 2011 World Health Organisation (WHO) figures show that Pakistan has very high fatality 

rate of 15.5 per 100,000 population. It is probably much worse - under-reporting of road 

traffic crashes is believed to be in excess of 60%. The official figures show that in 2010-11 

there were 1270 crashes resulting in 927 fatalities and 1071 injured. More detailed analysis 

of crash data is impossible because of the complete lack of data in a format which can be 

interrogated. The Road Traffic Injury Research and Prevention Centre (RTIR&PC) have 

made a valiant attempt to use information from trauma admissions to five hospitals in 

Karachi to identify locations where casualties seem to predominate and have produced an 

annual report of their findings since 2009. However the findings are slightly speculative, the 

auditing is inadequate and the analysis and conclusions are not robust. Nevertheless their 

analysis of hospital admissions arising from traffic crashes implies that the number of killed 

and injured is significantly in excess of official figures. 

Despite previous projects in 1998-99 and 2005-06 and the setting up of RSDD, road safety 

in Sindh province has probably a lower priority and is worse managed than pre-1980s. 

Currently there is no funding for RSDD and no staff with road safety experience: the police 

are otherwise occupied with countering criminal activities: education, training and publicity 

are non-existent and road safety engineering is not on the agenda for WSD. This is despite a 

dramatic increase in motor vehicles, particularly powered two wheel vehicles which has 

resulted in an increase in crashes. The recent attempt to solve the problem of widespread 

disregard for traffic regulations by increasing fines is unlikely to have any effect. 

Facilities for vulnerable road users such as pedestrians and cyclists are unknown and bus 

drivers stop wherever they wish. Many trucks are out-of-date, underpowered, invariably 

overloaded and inadequaely maintained. They contribute to congestion and are involved in 

some of the most gruesome crashes involving large numbers of innocent victims. Measures 
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to regulate the overloading of trucks have been abandoned. There is a National Trucking 

Policy which contains proposals but the document has been ignored since its publication in 

2009. There is very little likelihood of these being reconstituted unless the whole approach to 

road safety is changed. 

To improve the situation, it will be necessary to retrain and re-educate many of the 

professional staff who have little or no experience of designing with road safety. Basic 

features such as signage, road markings and effective junction control are missing from both 

existing roads and from proposed designs. Highway furniture such as proper crash barrier, 

properly located signs, adequate sign supports and effective bridge parapets are missing.  

The proposed design for the improvement of one of the Project roads, Sanghar to 

Mirpurkhas was subject to a Stage 1-2 road safety audit. The audit revealed numerous 

problems including many bends on the existing road that do not conform to design 

standards. The decision to avoid land acquisition means that these problems cannot be 

easily resolved but instead will require markings and signage to warn traffic of the dangers. 

The Audit also found lack of detail in tying-in to the existing highway, inadequate and 

sometimes quite dangerous typical details, inadequate details for junctions and a host of 

inconsistencies in the drawings. These are being resolved by the Consultant. 

The proposed Road Safety Framework and Action Plan reflects the foregoing issues and 

sets out to change the framework of the way this multi-faceted problem is approached.  

11.1.2 Recommended Action 

The principal recommendations of the Road Safety Specialist are laid out the Road Safety 

Framework and Action Plan which is incuded as Appendix H.  The key issue is the setting up 

of a Road Safety Executive under the directorship of a non-political figure with authority who 

commands respect in both technical and managerial issues. The proposed ten steps are as 

follows: 

First Step – An executive body must be formed which is independent from all other 

departments in the Sindh Government to take charge of all aspects of road safety  

Step 2 – The executive body – to be named the Road Safety Executive – is to 

represent the multi-disciplinary aspects of road safety from the various government 

departments and to implement the National Road Safety Policy, Strategies and 

Action Plan 

Step 3 – The first task facing the Road Safety Executive is to devise a Mission 

Statement which reflects the primary objective and its overall function. It should aim 

for a quantitative reduction in road traffic casualties over a predetermined period 

Step 4 – The second task facing the Road Safety Executive is to establish and 

develop a robust and orderly system of crash data collection which is computer-

based so that information can be analysed and used as a basis for future strategies. 

Actions taken to improve road safety must be evidence-led in order to maximise the 

effectiveness of funding. 

Step 5 – The next task facing the Road Safety Executive is to establish working 

procedures and practices in line with a safe systems approach and compliant with 
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ISO 39001. This will further ensure that funding is maximised and a consistent, 

objective and rational approach is promulgated towards achieving the prime 

objectives 

Step 6 – The next task facing the Road Safety Executive is to work with the various 

branches of the two Traffic Police forces to a) establish a full training programme in 

all aspects of data collection and recording of crash information and b) increase the 

level of enforcement of ALL road and traffic regulations with regard to driver 

behaviour, driver testing and vehicle testing.  

Step 7 – Concurrent with the preceding task will be the task of initiating a driver 

testing regime which will be managed and operated by the Road Safety Executive 

and make use of fully trained invigilators tasked with propagating their experience to 

future staff as well as undertaking the regulation of driver training schools. A 

provincial deadline for being in possession of a new official driving licence will have 

to be introduced in order to make the new system effective. 

Step 8 – The roll-out of an ongoing comprehensive and broad-based education and 

training programme aimed at school children aged 6 – 16 to be initiated by the end of 

the first year of the Road Safety Executive’s appointment. The content of the staged 

modules is to be reviewed on an annual basis. Accompanying the education is to be 

a series of training sessions on road user basics such as walking to school, cycle 

training and inter-action with parents. Parental involvement and participation is to be 

encouraged 

Step 9 – The commencement of a programme of recruitment and training to increase 

the road safety engineering capability. This facility is to come under the direct control 

of the Road Safety Executive and to incorporate the existing RSDD and any relevant 

staff from WSD so that a closer liaison is made between the various disciplines within 

road safety. 

Step 10 – Concurrent with the above step, an intensive training course in the 

operation and management of a crash data computer system including cluster 

analysis of the data to provide a basis for prioritisation of engineering and other 

remedial works. This will lead to the production of an annual report detailing current 

and proposed workload. A system to monitor progress and effectiveness of all works 

will be introduced. 

Taking this forward and making it work will require commitment and a high degree of 

authority. The Road Safety Specialist recommends that ADB withold any further funding 

unless the institutional reform is robust enough to maintain a high political priority for road 

safey. ADB must be convinced that the Sindh Government is taking the issue seriously 

otherwise the same will happen again – another project which ends in failure. 

If the Provincial Roads Improvement Project can demonstrate that it is possible for a 

Governement department to design and construct to internationally accepted standards, 

then it will accomplish a feat which will indicate to other departments and both government 

and non-government organisations that it has the capability to provide quality in terms of 

traffic and road safety . 
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If notice is taken of the comments in the road safey audit and are applied across all the 

roads selected for this project, these specific examples can be used to show how the future 

of road building and road safety could be realised for the future. 

11.2 Pavement /Asset Management 

The technical assistance (TA) report on Road Asset Management System (RAMS) addresses 

specifically the needs for WSD to use an adequate pavement management system (PMS) in Sindh for 

achieving effective preservation of the provincial road network. The term preservation here means to 

maintain a sustainable balance between new road construction projects for capacity strengthening 

program and annual maintenance projects for improving the existing road network. Under this TA 

assignment, the following four areas were reviewed: a) structural and operational designs of the 

existing RMS, b) requirements for database management and road maintenance analysis functions, 

c) current issues and technical challenges to WSD and its affiliates, and d) needs identified for 

immediate and future improvements of the existing road management system. 

The main reason why the WSD is encouraged to upgrade and use the PMS is that there are many 

technical and economic benefits, including: a) a well-organized road inventory database that provides 

road management engineers and manages with information of their road network system conditions, 

b) objective assessment of the existing road network performance and needs for functional 

improvement based on local economic and engineering standards, c) assisting decision makers to 

develop medium and long term pavement maintenance and rehabilitation programs and investment 

planning given performance target constraints, d) providing road agency staff with an easy access 

road network system information and maintenance analysis reporting, e) providing feedback to 

pavement structural design and life-cycle costing analysis at project level. 

Although a previous ADB financed project helped the WSD to place a road management system 

(RMS) at Road Sector Development Directorate (RSDD) in 2008, it was not implemented as expected 

due a number of reasons. First of all, the main issue is that no road condition data has been collected 

since 2008 due to lack of funding, limited trained staff and data collection equipment. Secondly, the 

exiting road management system software is a good database management tool, but it lacks of road 

maintenance analysis and basic functional requirements from a road management viewpoint, such as 

local maintenance treatments and decision trees, plus it needs to be integrated with HDM-4 software 

so that is can perform basic road maintenance analysis and reporting functions. In other words, the 

existing RMS needs to be upgraded for functional improvements, which are detailed in the terms of 

reference (TOR). It should be indicated that the successful implementation of a road management 

system does not simply rely on software, but it depends on a whole operational system that includes 

the interaction of three fundamental components: management processes, trained people, information 

technology and funding. This summarizes why the existing RMS cannot function properly from 

perspectives of institutional, technical, staffing, data and budget.  

To ensure road asset management system in working condition, the required minimum amount of 

data, including pavement surface condition data, traffic data, pavement structural and constructional 

data, environmental and pavement costing data, is described in the TOR if maintenance funding and 

other resources are concerned. At present, the key issue is that the existing RMS does not have an 

updated road condition data. Therefore, performance evaluation and current needs analysis for road 

maintenance and rehabilitation treatments can be generated performed, prediction of future road 

conditions and maintenance needs can be not conducted either. It is essential that the existing RMS, 

after being upgraded, will play its role such that expected business functions can support decision 

makers develop a sustainable road network services for the people in Sindh. 

The current challenge is to decide what data should be collected give local situation and are expected 

to be used in road management. The following three guiding principles are considered in determining 

what data to collect: 
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 Collect the data that can be used as key performance indicators in planning, programming 

and investment decision-making reference reports  

 Collect the data that can be used for road performance measurement, prediction of future 

service conditions at network-level and engineering analyses for project level decisions. 

 Collect the data only they are needed and they are affordable by the WSD of Sindh for a 

period of time. 

The incentive measures for WSD to use road asset management system in pavement maintenance 

programming and investment planning are suggested. More specifically, the following step-by-step 

tasks and work activities are recommended for road maintenance improvements: 

 ADB provides financial support to upgrade the existing RMS and collect pavement condition 

data in the first 3~5 years, make it as one of the mandatory tasks in the proposed project. 

 Upgrade the existing road management system, including acquisition of hardware, software, 

establishment of database and information, system working environment and supporting sub-

systems, based on the technical criteria and functional requirements specified in the terms of 

reference (TOR).  

 Collect road condition data, including road inventory update, condition data, and traffic 

information. Depending on funding and available resources, the minimum amount of key road 

condition data must be collected so that evaluation of road maintenance and rehabilitation 

treatment program can be conducted. The key performance data includes pavement riding 

quality in terms of International Roughness Index (IRI), Surface Distress Index (SDI) 

summarized by section, traffic volume information by Average Annual Daily Traffic (AADT) 

and equivalent single axle load (ESAL). 

 Apply life-cycle cost analysis to evaluate alternative maintenance and improvement strategies 

that will be built in road maintenance and rehabilitation treatment decision trees, which should 

reflect local experience and are suitable for an affordable program for the preservation of 

Sindh’s road network. 

 Provide a series of training courses and workshops that will help the WSD to implement a 

computerized road network maintenance system and its operational sub-systems. 

The proposed new RAMS will keep all existing database and operational functions as a base, with 

additional economic analysis capabilities added in as part of the system enhancements. The existing 

RMS will be updated with advanced data summary reporting functions, which can provide information 

and data deeded for road managers to make more consistent and defensible decisions on cost-

effective preservation of the provincial road network. Upgrading of the existing database management 

and economic analysis capabilities can be achieved either by modifying the existing software or using 

an off-the-shelf software product. Upon implementation, the roles and application of the upgraded 

RAMS used by the WSD of Sindh will take effect in the following areas of road maintenance 

programing and operation. 

In summary, upgrading the existing RMS in Sindh should cover three key operational components: a) 

renewing the existing RMS by enhancing its database and its compliance with HDM-4 applications for 

conducting a series of road maintenance programs and investments, b) providing well trained 

professional staff that are responsible specifically for operation of the road management system and, 

c) obtaining senior Sindh government endorsement of applying road management system in the 

process of determining annual road network maintenance programming and investment planning. 

These three components are interacted with each other and work together to ensure that a successful 

road asset management system is implemented in Sindh.
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12 PROJECT DESIGN AND PROCUREMENT 

12.1 Components 
Under the Consultant’s proposals there were two distinct components that need to be 

packaged for the procurement phase – the reconstruction/rehabilitation work totalling about 

$187 million that would be funded largely by ADB, and the PPP contracts that would be 

ongoing and would be funded by the private sector concessionaire in return for the ability to 

raise revenue. 

Contract packaging for the reconstruction contracts assumes international competitive 

bidding (ICB). The ideal size for an ongoing PPP maintenance package is larger than the 

reconstruction packages normally adopted. However there is no requirement that the PPP 

contracts and the reconstruction contracts are the same size. 

The approach agreed by ADB and WSD was for all roads to be reconstructed/rehabilitated 

under conventional construction contracts. The two roads selected for PPP operation will be 

tendered following completion of the construction contract. It is proposed that the other roads 

be maintained under long term maintenance contracts. These will also be tendered after 

completion of the reconstruction work.  

12.2 ADB Loan Packages 
The simplest way of packaging the ADB loan funded reconstruction would be one contract 

per road. Table 40 shows the resulting costs, with packages varying from $17 million to $42 

million. This would allow firms of different sizes and capabilities to bid.   

Table 40 Reconstruction Cost by Road 
Road Km Estimated Cost $M
Kandikot-Jakobabad 43 22.2 

Jakobabad-Rotodero 32 17.3 

Khyber-Sanghar 64 37.7 

Sanghar-Mirpurkhas 64 35.8 

TMKhan-Badin 65 41.6 

Mirwah-Naukot 55 32.5 

TOTAL 323 187.4 

 

12.3 Documentation 
The Consultant has prepared tender documentation for a wide range of procurement options 

including a conventional construction contract as envisaged by ADB. 
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13 RECOMMENDATIONS 
The Consultant recommended that six roads (390 kilometres) be established as PPP 

concessions for 27 years with the initial reconstruction costs met by the Government of 

Sindh with assistance from the ADB loan; and the set-up, operations and maintenance costs 

met by a concessionaire. The roads would be packaged into three or four packages for 

management by concessionaires. 

ADB approved a Project, for approximately 323 kilometres of road, at a cost of $187.4 

million. The reconstruction contracts will be offered in six packages, one for each road. The 

recommended six packages are: 

 Road length
(kilometres) 

ADB funded 
reconstruction $M 

Kandikot-Jakobabad 43 22.2 

Jakobabad-Rotodero 32 17.3 

Khyber-Sanghar 64 37.7 

Sanghar-Mirpurkhas 64 35.8 

TMKhan-Badin 65 41.6 

Mirwah-Naukot 55 32.5 

TOTAL 323 187.4 

 

WSD will use the already established PMU to implement the project. The PMU will need 

people with the necessary engineering and administrative skills. It will also include 

environmental and social specialists as outlined in the environmental management plans 

and the social and poverty reduction strategy.  

If the establishment of PPP funding for the two trial roads is a success, PPP modality should 

be rolled out over the entire provincial highway network as roads are rehabilitated or 

reconstructed. 

ADB approved a strategy to upgrade the existing RAMS9 by enhancing its database and 

make use of HDM-4 applications so that a series of road maintenance programs and 

investments can be conducted; and to provide a suitable training program so that the RAMS 

will be properly operated and maintained. The proposal was subject to government 

agreement that a dedicated budget of $100,000 per year will be allocated for the 

maintenance cost of RAMS after the loan is closed. The government also committed to more 

that 70% of annual maintenance budget allocation being based on the outcomes of the 

RAMS starting from 2018 

Discussions with Karachi police force concluded that it would be highly beneficial to include 

some funding for road safety under the Sindh Provincial Roads Project, focusing on (i) 

equipment for police emergency responders at the collision scene, and (ii) road safety 

awareness campaigns (focusing initially on helmet wearing). It was agreed that around 

$500,000 would be allocated for this purpose under the institutional strengthening and 

training component under the project. 

 

                                                 
9
 The proposals re RAMS and road safety were not recommendations of the Consultant but have 

been included here for completeness. 
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Appendix A Traffic 

A.1 Introduction 

A.1.1 Need for Surveys 

Traffic information is an important input to ll components of the Project. in particular, traffic 
projections are needed for the economic and financial analysis for the estimate of cost and 
benefits and the prediction of future road maintenance costs. Heavy vehicle forecasts are 
required for determining the road pavement design, while vehicle numbers and traffic 
composition are pertinent to the environmental and social impact assessments.  

WSD do not have reliable data on traffic. The most recent survey that was made available to 
the Consultant was for 2008. There has been a considerable growth in vehicle ownership 
since that date, although a number of other issues will have affected the growth of traffic on 
the project roads. To obtain the necessary information, the consultant undertook origin – 
destination surveys, supplemented by interviews of major industries to obtain information on 
the seasonality of the traffic. 

The origin and destination survey has been formulated to find out the traffic volume 
generating from a specific zone towards the zone where it terminates. The traffic volume 
accounts for the types and number of trips, the movement of passengers and cargo and 
types of vehicles. Stated Preference Survey has also been carried out along with OD survey 
to determine the inclination of consumers towards a specific route and mode of 
transportation, these count surveys were conducted during the month of June 2014. 

The mid-block survey has been designed so as to determine the total traffic volume between 
two towns in both directions. Here, the traffic volume refers to the total number of trips, 
movement of passengers/cargo and types of vehicles. 

Based upon result of above stated surveys besides traffic generated due to seasons as well 
expected diversion after improvement and adjustment variation factor, the average annual 
daily traffic has been derived for all 06 provincial project roads.  

A.1.2 List of Project Roads and Locations: 

The six provincial sub projects and their locations are listed below: 
i) Jacobabad – Ratodero Road  
ii) Kandhkot-Jacobabad Road  
iii) Sanghar – Mirpurkhas Road  
iv) Sanghar – Khyber Road  
v) Badin- TM Khan Road  
vi) Mirwah – Nauakot Road  

Mid-block surveys are done at different locations as listed below: 
a) Kandhkot- Thul 
b) Thul  - Jacobabad 
c) Jacobabad - S.M. Taheim 
d) S.M. Taheim - Ratodero 
e) Khybar - Tando Adam 
f) Tando Adam - Sanghar 
g) Sanghar – Sindhri 
h) Sindhri - Mirpur Khas 
i) TM Khan  - Matli 
j) Matli – Talhar 
k) Talhar- Badin 
l) Mirwah – Digri 
m) Digri – Naukot 



Appendix A Traffic 
A.1.3 Data Collection 

The collection of data for count survey conducted during the month of June 2014 on all 
projects roads, is done by using three techniques including video cameras, data logger and 
manual field observation. Cameras are mounted for a 48-hour period and traffic study is 
done by experienced enumerators under close supervision of traffic engineers. Stated 
preference surveys are done by taking roadside interviews from passenger cars, whereas 
the traffic volumes were recorded on video cameras along with data loggers.  

The impact of traffic by season also need different data collections activities around all 
projects roads, around all projects roads, there are agricultural fields and crops cultivated 
during the different seasons besides seasonal agro based industries which process during 
these crops harvesting periods so that a separate data collection exercise was made to 
collect the different crops & its harvesting period as well its process industries around project 
areas which will impact significantly on traffic during their harvesting and processing periods. 

A.1.4 Methodology: 

Different methodologies were adopted to collect different data specifically related to traffic 
around project roads as described below: 

The methodology employed for OD survey is such that conducting roadside interviews of a 
sample of traffic thereby to determine locations of origin and destination, purpose of the trip, 
trip mode, time as well as video recording to obtain the total traffic volume 

One hundred heavy vehicle drivers and one hundred light vehicle drivers are interviewed 
over a period of 48 hours for each OD survey. 

It is usually antagonizing for drivers and public to stop the vehicle unless they are aware of 
the purpose, therefore, the roadside interviews are done when they pull over at fuelling 
stations. 

Mid-block surveys are done to determine the traffic volume in both directions; therefore, two 
counts are carried out on each road. Travel data is recorded separately for each vehicle type 
such as: 

a) Motorcycles/Scooters  
b) Cars (taxis, passenger cars, jeeps)  
c) Rickshaw  
d) Wagon/Passenger Vans  
e) Minibus  
f) Intercity Bus  
g) Trucks (2-Axle and 3-Axle)  
h) Truck (4-Axle and 5-Axle)  
i) Trailers (6-Axle)  
j) Tractors (2 – 4 Axles)  

Data were collected using video cameras, data logger and manual field observation. 
Cameras were mounted for two 24-hour periodsat two or in some cases three locations on 
the road. The videos were analysed by experienced enumerators under close supervision of 
traffic engineers. Previous counts were available for 2008, and these were used as a 
comparison. 

A.2  Traffic Counts 

Traffic counts were undertaken to estimate the likely traffic on the road, and hence the 
revenue that could be earned. 

The traffic count data are summarised as Table 1. 
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Table 1 Traffic counts by road section (24 hours) 

Location   M/c 
Car/ 
4wd 

Rick 
shaw 

Vans/ 
PU 

Mini 
bus 

Bus 
Trucks 
2 Axle 

Trucks 
3 Axle 

Trailer 
4 Axle 

Trailer 
5 axle 

Tractor 
trailer 

Total 

KhandhKot-Thul 3089  879  1771 1131 37 48 313 91 7  4 238 7605

Thul -Jacobabad 5127  185  754 252 25 3 92 22 6  2 262 6729

Jacobabad - S.M. 
Taheim 

1581  180  253  275  23  9  57  7  0  8  78  2468 

S.M. Taheim - 
Ratodero 

2267  675  218  146  22  2  54  4  0  1  140  3525 

Khybar - Tando 
Adam  

2952  886  1601  637  50  124  222  148  20  4  11  6653 

Tando Adam - 
Sanghar 

2617  824  1575  412  16  37  148  99  19  7  29  5784 

Sanghar - Sindhri 1731  454  718 337 4 33 62 41 16  4 47 3445

Sindhri - Mirpur 
Khas 

5863  1279  1572  995  88  69  182  122  19  11  48  10249 

TM Khan  - Matli 2290  432  2936 846 359 0 634 70 47  50 15 7680

Matli - Talhar 4324  725  2420 1017 254 10 474 47 44  4 75 9390

Talhar - Badin 5161  948  1604 564 161 11 400 95 18  12 233 9206

Mirwah - Digri 1689  275  988 153 173 21 99 50 3  1 264 3713

Digri - Jhudo 1689  275  988 153 173 21 99 50 3  1 264 3713

Jhudo - Naukot 4489  755  792 229 198 41 196 73 6  11 25 6814

A.3  Seasonality 

The counts were taken in June. The Consultant was advised that traffic levels can be 
significantly higher during the cropping seasons. There are two principal crop seasons in 
Pakistan, namely the "Kharif", where rice, sugarcane, cotton, maize, mong, mash, millet and 
sorghum  are sown in April‐June and harvested during October‐December; and the "Rabi", 

where the crops are wheat, gram, lentil, tobacco, canola, barley and mustard and sowing 
begins in October‐December with cropping in April‐May. 

The largest heavy vehicle flows are associated with the sugar and cotton industries in South 
Sindh and the rice harvest in North Sindh. The Consultant consulted directly with sugar, 
cotton ginning and rice mills to determine the annual loaded movements in and out of the 
mills, the catchment area for the mills and the main destinations. 

Cotton 

Cotton is cultivated in Sindh on more than 1 million acres in NausheroFeroz, Benazirabad, 
Sanghar, Thatta, Badin, Sukkar, Ghotki, Hyderabad, Jamshoro, Mirpur Khas and Sukkur, 
Umar Kot, and Tharparkar. There are over 350 cotton ginning mills in Sindh producing on 
average 3 – 4 million bales (600 million tons) of raw cotton annually. Most mills are in central 
Sindh but they are also found in other districts. 

Most cotton is taken from the fields to the mills by tractor-trailers where it is carded and 
bailed. The bails are taken by truck from the ginning mills to textile mills in Hyderabad and 
Karachi or sent north to Faisalabad.  

Based on interviews with millers, a typical cotton ginning mill would generate inwards and 
outwards traffic shown in Table 2 and Table 3. 

Table 2 Typical daily vehicle movements – inbound from farm 

Type of Vehicle July - Oct Nov, Dec Dec - June AADT 

Truck 2 axle 9 0 0 2 

Tractor trailer 9 6  0  4 



Appendix A Traffic 
Source: interviews with mill owners 

Table 3 Typical daily vehicle movements  - outbound raw cotton 

Type of Vehicle July - Oct Nov, Dec Dec - June AADT 

Truck xl 2 &3 3 7 0 2 

Truck xl 4 & 5 2 1  0  1 
Trailer (artic) 1 1  0  1 

Source: interviews with mill owners 

Based on the location of the cotton ginning mills, the estimated number of vehicles on each 
of the project roads is shown in Table 4. 

Table 4 Traffic generated: cotton mills (AADT) 

Location  
Number 
of mills  

Trucks 2 
Axle 

Trucks 
3 Axle 

Trucks 4‐
5 Axle 

Articulated 
(trailer) 

Tractor 
trailer 

Khybar - Tando Adam  5  13 3 4 3  5

Tando Adam - Sanghar 26  38 8 11 8  27

Sanghar - Sindhri 11  17 3 5 4  11

Sindhri - Mirpur Khas 7  17 3 5 4  7

Mirwah - Digri 4  12 2 4 3  4

Digri - Jhudo 4  8 2 3 2  4

Jhudo - Naukot 4  5 1 1 1  4

Source: Consultant analysis 

Sugar  

There are some 30 sugar mills in Sindh, spread over mid and south Sindh. Sugar cane is 
produced carried on tractor-trailers to sugar mills and the extracted sugar is transported by 
trucks to markets mainly Hyderabad and Karachi. 

Table 5 Typical daily vehicle movements – inbound sugar cane 

Type of Vehicle Nov-Dec Jan-Feb Mar - April May AADT 

Truck 2 axle 200 90 20   

Tractor 275 145 20 15 75 

Source: interviews with mill owners 

Table 6 Typical daily vehicle movements  - outbound extracted sugar  

Type of Vehicle Nov-Dec Jan-Mar April May AADT 

Truck xl 2 &3 65 70 40 30 35 

Truck xl 4 & 5 20 15 10 6 8 

Trailer (artic) 7 5 3 3 3 

Source: interviews with mill owners 

Based on the output of each mill and estimates of the proportion of each mill’s input and 
output that would use each project road, vehicle numbers for each road were estimated. 

Table 7 shows the resulting traffic by road section 

Table 7 Sugar traffic by project road segment (AADT) 

Location  
Trucks 2‐
Axle 

Trucks 
3 Axle 

Trucks 4‐
5 Axle 

Articulated 
(trailer) 

Tractor 
trailer 

Khybar - Tando Adam  27 5 5 2 17

Tando Adam - Sanghar 32 6 6 2 26
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Sanghar - Sindhri 33 4 1 33 18

Sindhri - Mirpur Khas 41 8 5 1 55

Sindhri - Mirpur Khas 89 18 19 6 46

TM Khan  - Matli 77 15 15 4 53

Matli - Talhar 57 11 10 3 45

Talhar - Badin 71 14 12 3 62

Mirwah - Digri 26 5 3 1 35

Digri - Jhudo 9 2 1 0 16

Jhudo - Naukot 27 5 5 2 17

Source: Consultant analysis 

Rice 

Rice is Pakistan’s second largest earner of foreign exchange after cotton. Sindh produces 
35% of the country’s rice with annual production at around 3.5 million tons of which 2 million 
tons of milled rice is produced by more than 800 rice mills. Major rice growing areas are 
Larkana, Dadu, Shikarpur,Shahdadkot, Jacobabad, and Kashmore districts in upper Sindh 
andThatta, Badin, and TandoMuhammad Khan in lower Sindh. The main rice variety 
produced in Sindh is not consumed locally most being exported. 

Rice is harvested in September – November. Typical vehicle movements to and from a rice 
mill are shown in Table 8 and Table 9. 

Table 8 Typical daily vehicle movements: rice to mill 

Type of Vehicle Sep Oct Nov Dec-Aug AADT 

Truck 2 axle 8 6 2  1 

Tractor 18 16 15  4 

Source: interviews with mill owners 

Table 9 Typical vehicle movements  - outbound processed rice 

Type of Vehicle Sep Oct Nov Dec-Aug AADT 

Truck xl 2 &3 2 3 6  1 

Truck xl 4 & 5 3 2 2  1 

Trailer (artic) 7 5 3  0 

Source: interviews with mill owners 

Based on the output of each mill and estimates of the proportion of each mill’s input and 
output that would use each project road, vehicle numbers for each road were estimated. 

Table 10shows the resulting traffic by road section 

Table 10Rice traffic by project road segment (AADT) 

 
Rice mills

Trucks 2‐
Axle 

Trucks 
3 Axle 

Trucks 4‐
5 Axle 

Articulated 
(trailer) 

Tractor 
trailer 

Khandikot to Thul  53 35 7 18 7 63

Thul to Jakobabad  40 26 5 13 5 47

Jakobabad to SM Taheim  49 32 6 16 6 58

SM Taheim to Rotodero  49 32 6 16 6 58

TM Khan Matli  7 5 1 2 1 8

MatliTalhar  8 5 1 3 1 9

Talhar to Badin  9 6 1 3 1 11

Source: Consultant analysis 
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Other Traffic 

While flows of heavy vehicles generated by the crop harvest are readily identifiable, planting 
and harvesting seasons also generate increased movement of people and small goods 
vehicles. Table 11 shows the percentage increase in traffic by vehicle type in each month, 
relative to the survey month, based on an opinion survey of mill owners and operators.  

Table 11 Percentage increase in traffic by month – North Sindh 
Type of 
vehicle 

July Aug Sept Oct Nov Dec Jan Feb Mar Apr  May  Factor 

M.cycle 8 8 8 8 15 15 15 8 8 5 5 8.6 

Car 5 5 5 5 8 8 8 6 6 2 2 5.0 

Ricksaw 2 2 2 2 4 4 4 3 3 1 1 2.3 

Pickup 10 10 10 10 15 15 15 8 8 6 6 9.4 

Mini bus 2 2 2 2 3 3 3 3 3 1 1 2.1 

Intercity 
bus 

1 1 1 1 1 1 1 1 1 1 1 0.9 

Source: interviews with mill owners 

The seasonality factor implied byTable 11 has been used to adjust the surveyed numbers. 
Other crops around project roads are vegetable,onion,wheat.These will also generate traffic 
on a similar pattern. The total traffic from these activities is not expected to be very 
significant and is likely to be within the margin of error for the main flows. It has therefore 
been ignored. 

Summary 

Taking into account the cotton, sugar, rice and other traffic, the revised traffic counts for the 
project roads are shown in Table 12. 

A.4  Diverted traffic 
The traffic surveys undertaken in June included an origin-destination survey of around 100 

vehicles on each road. Due to security issues, the location used varied in some cases from 

that planned.   

The aim of the survey was to better understand the travel patterns of current users in order 

to be able to forecast the impact of the road improvement and to determine the best location 

and likely yield for toll collection. 

Note that the survey month, June, is unlikely to include major seasonal flows relating to 

sugar, cotton or rice industries.  

Table 12 AADT by road section and vehicle type 

Location M/c 
Car/ 
4wd 

Rick-
shaw 

Vans/ 
PU 

Mini 
bus 

Bus 
Truck 2 

Axle 
Truck 3 

Axle 
Trailer 4 
5 Axle 

Tractor
trailer

Kandhkot- Thul 3169 1797 884 1163 37 48 352 98 27 12 

Thul  - Jacobabad 5260 765 186 259 25 3 144 32 33 12 

Jacobabad - 
SMTaheim 

1621 256 181 283 23 9 121 19 33 20 

S.M. Taheim - 
Ratodero 

2325 221 679 150 22 2 118 16 33 13 

Khybar - Tando Adam  3205 1681 906 697 51 125 301 164 39 14 

Tando Adam - Sanghar 2842 1654 843 451 17 38 289 127 52 26 

Sanghar - Sindhri 1879 754 465 369 4 33 161 55 27 78 
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Sindhri - Mirpur Khas 6367 1651 1309 1089 90 70 299 145 40 22 

TM Khan  - Matli 2456 3058 441 912 365 0 820 108 90 63 

Matli - Talhar 4637 2520 740 1095 258 10 638 79 79 14 

Talhar - Badin 5535 1671 967 607 164 11 526 120 45 20 

Mirwah - Digri 1833 1037 281 167 177 21 245 85 35 13 

Digri - Jhudo 1833 1037 281 167 177 21 154 65 14 6 

Jhudo - Naukot 4875 831 773 250 202 41 211 79 22 56 

 

KandhkotJakobabad 

The intention had been to survey on the N55 so that the potential traffic currently travelling 

via Shikarpur could be assessed. In the event the survey was undertaken on the project road 

at a location on the Jacobabad side of Thul.  

The vast majority of surveyed responses were travelling to or from Thul. Only 18% were 

travelling from Jacobabad and 6% from Kandhkot. Almost all other origins and destinations 

are small towns. 

We conclude that the current traffic is primarily local. Toll revenue from existing traffic would 

probably be small, depending on the exact location. This road does not currently carry any of 

the Punjab-Balochistan traffic, and thus the potential for diverted traffic is significant. 

However because the survey was not undertaken as requested, the size of this market is 

unknown. 

Jacobabad RotoDero 

The main flows on this route are between RotoDero and Larkana and Jacobabad and 

surrounding districts. There doesn’t appear to be very much traffic going beyond Jakobabad 

towards Balochistan, with most of the origins and destinations being small towns ain 

Jacobabad district. This may simply be because only locally bound traffic is aware that the 

shortcut exists.  

Since there is no evidence of significant through traffic, any such traffic would be in addition 

to that already surveyed. The location of the survey on the Jacobabad bypass was intended 

to identify the origins of traffic going towards Balochistan, but the surveyors appear to have 

only selected vehicles from the project road. 

Khyber – Sanghar 

The OD survey for this route was taken between Jhol and Sanghar and therefore includes 

traffic traveling via Shadadpur as well as the project route via Tando Adam. Due to security 

issues, drivers did not indicate their preferred route, however the survey results was 

expected to provide the expected market for an improved project road.  

Sanghar was the origin or destination of all surveyed traffic. The other end of the trip was 

Hyderabad 43%, Karachi 21%, Tando Adam 17%, Karachi 14%, Jhol 10%, Shadadpur 6% 

others 3%. 
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This route is clearly already attracting the main traffic movements between Sanghar and 

Hyderabad or Karachi. The remaining issue is the degree of diversion between this and the 

slightly longer route via Shadadpur.  

For seasonal flows to Hyderabad and Karachi, the project road improvements may result in 

more traffic using this road to access N5. 

Sanghar Mirpur Khas 

While the main origin or destination is Sanghar, there is traffic from the Sanghar sugar mill 

bound for Faisalabad and Multan as well as for Tando Adam.  All other traffic appears to be 

local. The very bad condition of this road appears to be suppressing potential traffic.  

Seasonal traffic from the Sanghar area will generally have a choice between the route via 

Tando Adam and Khyber and the route via Mirpur Khas. Both are being improved under the 

project. 

TM Khan – Badin 

The OD survey was conducted between Matli and Talhar. Seventy percent of the surveyed 

vehicles were travelling to or from Matli, while just over ten percent were travelling to or from 

each of Hyderabad and Badin. Karachi was an origin or destination for just two percent of 

the traffic. This preponderance of local traffic suggests that there would be little traffic 

diversion or generation from the road improvement. 

Seasonal flows of cotton and rice bound for Hyderabad or north will benefit from the road but 

the volumes may not be significantly affected. For traffic heading to or from Karachi, the OD 

survey suggested that both the northern route via Hyderabad and the Southern route via 

Thatta are used. Both routes are being upgraded. 

Murwah to Naukot 

The O/D survey for this road was between Mirwah and Digri. The dominant origin and 

destinations for this section are Mirpur Khas and Digri.  

Seasonal traffic heading for Hyderabad or north has a choice of route: via Mirpur Khas or via 

one of several cross-country routes direct to Hyderabad. It appears that the route via Mirpur 

Khas is currently preferred, and this will be reinforced by the project. For travel to and from 

Karachi, the route via Badin is shorter for travel from Naukot, but less attractive the further 

you go towards Murwah. There may be some diversion towards the project road. 

Conclusion 

The base traffic on the project roads appears to be mostly local in nature and therefore little 

traffic diversion is foreseen. Seasonal traffic between the mills and the main markets 

generally has options in terms of routing and some traffic diversion to the project roads can 

be expected. However the changes are likely to be small.  

There will be some traffic generation due to lower transport costs. The Consultant will 

address this by estimating the percentage change in operating costs and applying typical 

cost elasticities. 
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A.5  Traffic Growth 

Data provided by RSDD indicate that traffic count surveys were undertaken on the project 
roads in 2008. The Consultant was also advised that subsequent surveys have been 
undertaken, but RSDD has been unable to provide these. The number of vehicles recorded 
in 2008 is shown in Traffic growth rates of the size observed are unlikely to be sustained. 
Long term growth tends to be closely related to population and GDP per head in the case of 
passenger travel, and GDP in the case of goods travel, with the elasticity (percentage 
change in travel divided by percentage change in GDP) usually between 0.7 and 1.3.  In 
developing countries, export led freight growth can be as much as double domestic growth, 
however most of the project traffic appears to be agricultural product for the domestic 
market. 

 

Table 13Error! Reference source not found. along with data from the current survey. This 
suggests a cumulative annual rate of growth of around 15%. 

During the same time period, the population of Pakistan has been growing at 2% per annum 
while the vehicle fleet has been growing at 15%.  The World Fact Book estimates GDP 
growth at 3.6%. 

Traffic growth rates of the size observed are unlikely to be sustained. Long term growth 
tends to be closely related to population and GDP per head in the case of passenger travel, 
and GDP in the case of goods travel, with the elasticity (percentage change in travel divided 
by percentage change in GDP) usually between 0.7 and 1.3.  In developing countries, export 
led freight growth can be as much as double domestic growth, however most of the project 
traffic appears to be agricultural product for the domestic market. 

 

Table 13 Comparison of Survey and Historical Data 

Road 
2008 
survey 

2014 
survey 

Annual 
Change 

TM Khan – Badin    5610 8288 7%

Mirwah  – Naukot  1014 5684 33%

Khyber – Sanghar  4124 7083 9%

Sanghar – Mirpur Khas  2672 3244 3%

KhandhKot – Jakobabad  676 6914 47%

Jakobabad – RatoDero  886 2883 22%

Total  14982 34096 15%

 

A deteriorating security situation is currently restraining travel, which argues against 
assuming high growth rates continue. A conservative forecast of 4% growth is proposed, 
with sensitivity testing for 2% and 10% growth rates. 
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Color Code  
 
RED COLOR    Structures on Carriageway 

YELLOW COLOR Structures on Paved Shoulder 

GREEN COLOR    Structures on Earthen Shoulder 

UNHIGHLIGHTED  Not Encroaching 

1. Sanghar to Mirpur Khas Road 

S. 
No. 

Chainage  Structures within 
the Chainage 

Coordinates  

  4000‐4100  B Wall of Indus Mills  X = 496079.7118     Y = 2876209.9596 
1.   4600‐4700  Goth  X = 496254.9707     Y = 2875596.5418 
2.   5200‐5300  Shops  X = 496416.1193     Y = 2875042.3513 
3.   5800‐5900  Shops   X = 496600.8468     Y = 2874442.1661 
4.     Shops  X = 496603.8479     Y = 2874434.7580 
5.   7100‐7200  Room*  X = 496917.6347     Y = 2873186.9915 
6.   7500‐7600  Tomb  X = 497035.5784     Y = 2872782.4095 
7.   9000‐9100  Shop  X = 497433.0036     Y = 2871305.7805 
8.   11600‐11700  Mosque  

Shops 
X = 498731.8050     Y = 2869134.7569 (Mosque) 
X = 498747.9195     Y = 2869106.0509 (Shops) 

9.   15800‐15900  Goth  X = 501284.6616     Y = 2865873.8413 
10.   16800‐16900  Shops 

Shops 
Mosque 

X = 501927.6353     Y = 2865084.6419 
X = 501938.1574     Y = 2865088.3060 (Shops) 
X = 501935.3046     Y = 2865074.4278 (Mosque) 

11.   19700‐19800  Shops 
Mosque 

X = 503669.3365     Y = 2862795.6398 
X = 503713.2335     Y = 2862742.8968 (Point 1) 
X = 503718.0725     Y = 2862738.1044 (Point 2) 

12.   19800‐19900  Shop  X = 503728.1309     Y = 2862730.9590 
13.   20100‐20200  Mosque  X = 503971.0854     Y = 2862448.5105 
14.   20200‐20300  B. Wall  X = 504012.0807     Y = 2862395.0605 
15.   20900‐21000  Shops  X = 504436.2765     Y = 2861856.8633 
16.   24400‐24500  Shops 

 
X = 506104.9230     Y = 2858885.8051(Point 1) 
X = 506105.7444     Y = 2858880.1425 (Point 2) 

17.   26800‐26900  P. Pump  X = 506463.2276     Y = 2856525.7991 
18.   30700‐30800  Mandir  X = 507169.0322     Y = 2852825.3701 
19.   31700‐31800  Goth  X = 507145.1904     Y = 2851809.4545 
20.   33100‐33300  Petrol Pump  X = 507137.7002     Y = 2850381.2651 
21.   33300‐33400  Goth   X = 507137.4863     Y = 2850156.4744 
22.   35800‐35900  Goth  X = 508473.0030     Y = 2848323.8633 
23.   36600‐36700  Goth1 

 
 
Goth2 

X = 508551.9348     Y = 2847574.5323 (starting point of 
the goth1)  
X = 508565.3204     Y = 2847557.7610 (Point 1) 
X = 508589.5218     Y = 2847542.2445 (starting point of 
the goth1) 
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X = 508608.8303     Y = 2847520.4771 (Point 2) 
24.   36700‐36800  Mosque  X = 508651.3973     Y = 2847456.4612 (Point 1) 

X = 508652.6382     Y = 2847454.8939 (Point 2) 
25.   38100‐38200  Abdul Karim Goth  X = 509738.8649     Y = 2846663.0364 (Starting point ) 

X = 509763.7453     Y = 2846649.2242 
26.     Mosque  X = 509763.7729     Y = 2846649.2514 
27.   40600‐40800  Goth1 

 
 
 
 
 
Goth2 
 

X = 511566.0882     Y = 2844909.1721 (starting point of 
goth1) 
X = 511699.1519     Y = 2844821.5700 (ending point of 
goth1) 
 
 
X = 511608.3018     Y = 2844866.6570 (starting point of 
goth 2) 
X = 511629.1900     Y = 2844852.9057 (ending point of 
goth 2) 

28.     Hut    X = 511628.9272     Y = 2844866.6781 (Point 1) 
X = 511643.3789     Y = 2844858.1621 (Point 2) 

29.     Hotel 
 

X = 511621.8103     Y = 2844858.5012 (Point 1) 
X = 511635.8364     Y = 2844848.5273 (Point 2) 

30.     Shop  X = 511639.5333     Y = 2844846.1391 (Point 1) 
X = 511649.3647     Y = 2844840.2775 (Point 2) 

31.     Shop  X = 511656.9215     Y = 2844848.2814 (Point 1) 
X = 511683.1566     Y = 2844831.8304 (Point 2) 

32.     Hotel  X = 511651.1653     Y = 2844838.5041 (Point 1) 
X = 511663.3545     Y = 2844830.6632 (Point 2) 

33.     Junejo House  X = 511669.5808     Y = 2844829.2091 
34.   42600‐42700  Shop   X = 512879.6537     Y = 2843426.0418 (starting Point)  

X = 512858.6219     Y = 2843398.8792 (Point 2) 
35.   42700‐42800  Mosque  X = 512856.3888     Y = 2843397.2246 
36.   48900‐49000  Goth boundary   X = 510074.2138     Y = 2837871.3643 (Point 1) 

X = 510061.8077     Y = 2837805.2106 (Point 2)  
 

2. Khyberto Sanghar Road 

S. 
No. 

Chainage  Structures within 
the Chainage 

Coordinates  

1.   6100‐6200  Shops  X = 456118.1166     Y = 2842264.4279 (left side) 
X = 456159.4013     Y = 2842246.4629 (right side) 

2.   6200‐6300  Shops   X = 456217.2662     Y = 2842250.4809 
3.   10700‐10800  Check post   X = 459620.0031     Y = 2845108.2441 
4.   11500‐11600  B. Wall  X = 460211.5320     Y = 2845517.2767 
5.   13000‐13200  Goth  X = 461464.6028     Y = 2846406.9780 (Starting/reference 

Point) 
X = 461562.1160     Y = 2846477.8639 (Point 2) 

6.   13500‐13600  Check Post  X = 461882.5016     Y = 2846718.8127 
7.   16000‐16100   B.Wall  X = 463907.5954     Y = 2848158.3183 
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8.   19300‐19400  Shops  X = 466673.4181     Y = 2847453.0676 
9.   18700‐18800  Room  X = 466067.5583     Y = 2847533.6932 
10.   21600‐21900  Goth Boundary  X = 467320.7384     Y = 2849531.0889 (Point 1) 

X = 467370.7004     Y = 2849710.9426 (Point 2) 
11.   24100‐24200  Ch. Post   X = 468360.4695     Y = 2851408.1184 
12.   4700‐47100  Room  X = 484513.3685     Y = 2866065.2662 
13.     room   X = 484510.8005     Y = 2866091.4968 
14.   51500‐51600  Room  X = 487016.2937     Y = 2869584.6676 
15.   51600‐51700  Check Post  X = 487086.1658     Y = 2869620.3615 
16.   57100‐57200  Mosque  X = 490141.5339     Y = 2873925.9170 
17.   57600‐57700  B. Wall  X = 490309.7201     Y = 2874383.9998 
18.   59900‐60000  Mosque   X = 491560.3553     Y = 2876287.1425 
 

3. TMK to Badin Road 

S. 
No. 

Chainage  Structures within 
the Chainage 

Coordinates 

1.   6900‐7000  Goth Boundary  X = 458619.163     Y = 2776212.296 
2.   8700‐8800  Hotel   X = 459799.227     Y = 2774877.934 
3.   11400‐11600  Goth   X = 461803.221     Y = 2773002.525 
4.   12400‐12500  Goth  X = 462519.117     Y = 2772375.192 
5.   12800‐12900  Wall  X = 462794.171     Y = 2772137.511 
6.   14500‐14600  Goth  X = 463238.161     Y = 2770746.523 
7.   16200‐16300  Goth   X = 463869.525     Y = 2769546.539 
8.   16900‐17000  B.Wall  X = 464522.149     Y = 2769234.264 
9.   17000‐17100  Building   X = 464552.894     Y = 2769219.213 
10.     Building   X = 464560.960     Y = 2769214.523 
11.   17100‐17200  Hut  X = 464650.105     Y = 2769169.171 
12.   17100‐17300  Goth   X = 464708.880     Y = 2769136.199 
13.   17200‐17300  Goth boundary   X = 464708.880     Y = 2769136.199 
14.     Shops   X = 464794.599     Y = 2769080.398 
15.   17300‐17400  Shops  X = 464813.722     Y = 2769080.706 
16.     Shops  X = 464813.743     Y = 2769080.704 
17.   17400‐17500  Shops  X = 464916.304     Y = 2769024.763(Point 1) 

X = 464922.363     Y = 2769021.253(Point 1) 
18.   19300‐19400  P. Pump  X = 464944.505     Y = 2767458.139 
19.   19600‐19700   Mosque  X = 464892.985     Y = 2767130.813 (Point 1) 

X = 464892.684     Y = 2767127.920 (Point 2) 
20.   19700‐19800  Goth  X = 464899.800     Y = 2767103.600 
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4. Kandhokot to Jacobabad Road    

S. 
No. 

Chainage  Structures 
within the 
Chainage 

Distance 
between edge of 
boundary and 
center line 

Coordinates  

1.   0.00‐100.00  Imambargah    X = 516520.7596     Y = 3125312.1266 
2.   500.00‐600.00  Mosque  3.1862  X = 516054.0651     Y = 3125310.5813 
3.   8100.00‐

8200.00 
Shops    X = 508411.9932     Y = 3124536.1075 

4.   9700.00‐
9800.00 

Shops    X = 506878.1467     Y = 3124451.9519 
Shops    X = 506872.1347     Y = 3124460.7090 
Shops    X = 506851.8426     Y = 3124458.2732 
Shops  3.2280  X = 506839.3076     Y = 3124456.9720 
Shops    X = 506831.1203     Y = 3124447.9488 

5.   9800.00‐
9900.00 

Shops    X = 506793.2366     Y = 3124446.7081 
Shops    X = 506760.7186     Y = 3124443.1920 
Shops     X = 506760.4405     Y = 3124443.1576 
Hotel    X = 506769.9634     Y = 3124454.5516 

6.   15400‐15500  Bus Stop    X = 501204.9400     Y = 3124015.4854 

7.   20300.00‐
20400.00 

Mosque    X = 496530.2471     Y = 3125119.6966 

8.   24100.00‐
24200.00 

Mosque    X = 493149.6200     Y = 3123520.3190 

9.   24300.00‐
24400.00 

Shop    X = 493006.2618     Y = 3123464.7651 

10.     Shop    X = 493012.4311     Y = 3123478.2351 
11.   26800.00‐

26900.00 
Mosque   3.4756  X = 490602.2395     Y = 3122763.1582 
Chowkey 

(Check post) 
3.6237  X = 516520.7596     Y = 3125312.1266 

12.   27400.00‐
27500.00 

Shops    X = 490054.2892     Y = 3122612.0533 

13.   35500‐35600  Building     X = 482224.7778     Y = 3120399.9041 
14.   39200.00‐

39400.00 
Shops    X = 479480.9110     Y = 3122804.4650 

15.   39300.00‐
39500.00 

TF 
(Transformer) 

  X = 479468.1957     Y = 3122874.2218 

16.   39900‐40000  Hotel    X = 479354.3230     Y = 3123561.8742 
17.   40300‐40400  Hut    X = 479216.2159     Y = 3123865.0162 
18.   42400.00‐

42500.00  
Hut    X = 478165.3507     Y = 3125718.1047 

19.   42600.00‐
42700.00 

Hut  3.3863  X = 478045.7838     Y = 3125690.2894 

20.   42800.00‐
42900.00 

Mosque  3.3493  X = 477821.8253     Y = 3125663.5853 

Boundary wall 
of Rice Mill 

   

21.   43200.00‐ Kanta    X = 477458.0570     Y = 3125611.7190 
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43300.00 
22.   44700.00‐

44800.00 
Hotel    X = 476340.4490     Y = 3126309.2220 

23.   55400.00‐
55500.00 

Shops    X = 466233.4930     Y = 3129904.2060 

24.   56900‐60000  Room    X = 464791.4162     Y = 3130380.3141 
25.   60200.00‐

60300.00 
Room*    X = 461814.7110     Y = 3129470.0860 

26.   66800.00‐
66900.00 

Building    X = 455391.6870     Y = 3128150.9890 

27.   71800.00‐
71900.00 

Shops    X = 450521.4910     Y = 3127145.6917 
Hotel     X = 450512.7931     Y = 3127143.4925 
Hotel     X = 450458.4221     Y = 3127134.9223 
Hotel    X = 450506.1683     Y = 3127153.8470 
Hut    X = 450506.1277     Y = 3127153.7693 
Hotel    X = 450450.5386     Y = 3127144.4332 
Shops     X = 450441.1032     Y = 3127143.2374 

28.     Hotel    X = 450443.8393     Y = 3127143.4653 
29.     Hotel and 

Shops 
  X = 450441.1032     Y = 3127143.2374 

30.   71900.00‐
72000.00 

Shops    X = 450413.4886     Y = 3127127.2625 

Shops    X = 450342.1600     Y = 3127114.3538 
Hut and Shops    X = 450438.9424     Y = 3127131.7790 

31.   72000.00‐
72100.00 

Shops    X = 450336.0673     Y = 3127116.4915 

32.   74500.00‐
74600.00 

Room    X = 448377.0530     Y = 3126905.7040 

 
 

5. Jacobabad to Ratodero Road   

S. 
No. 

Chainage  Structures within 
the Chainage 

Distance 
between edge 
of boundary 

and center line

Coordinates 

1. 0+700‐0+800  Mosque    X = 442294.9940     Y = 3125937.6690 
2. 4+200‐4+300  Mosque  3.6  X = 439920.0275     Y = 3123353.6701 
3. 7+000‐7+100  Pillar   close to CL  X = 438037.9000     Y = 3121276.3484 
4. 7+200‐7+300  Shop     X = 438029.0911     Y = 3121102.2736 
5. 18+400 – 

18+500 
Police Check post    X = 434002.1775     Y = 3111290.7539 

6. 20+500 – 
20+600 

Hut    X = 433770.9910     Y = 3109168.2338 

7. 20+600 – 
20+700 

A Building (Left 
side) 

  X = 433777.9658     Y = 3109126.4901 

8. 20+700 – 
20+800 

Shops    X = 433772.8720     Y = 3109062.7861 
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9. 22000‐22100  Pillar    X = 434099.4090     Y = 3107862.5146 
10. 22+500 – 

22+600 
Mosque    X = 433696.1115     Y = 3107474.8486 

11. 22+600 – 
22+700 

Shops and 
Building 

  X = 433680.1940     Y = 3107460.4040 

12. 24+000‐24+100  Mosque    X = 433496.3800     Y = 3106029.9220 
13. 25+000 +25+ 

100 
Building (Room)    X = 433392.8553     Y = 3105035.4941 

14. 25+100‐25+200  Building (conc. 
base) 

3.1  X = 433391.9262     Y = 3105000.1828 

15. 30+900 – 
31+000 

Police Station    X = 432852.7410     Y = 3099140.7690 

16. 31+000‐31+100  shops    X = 432835.4071     Y = 3099075.0986 
17. 31+100 – 

31+200 
shops    X = 432833.0630     Y = 3099028.0270 

18. 32+000‐32+100  Bus stop    X = 432834.8376     Y = 3098122.5169 
19. 34+100‐34+300  Building (Room)    X = 432856.8607     Y = 3095938.2340 
20.   Building (Room)    X = 432855.1062     Y = 3095931.2937 
21. 43+700 –43+ 

800 
Building  3.5  X = 433250.6420     Y = 3086467.7330 

22. 43+800 –43+ 
900 

Shop (Right Side)  3.5  X = 433259.2019     Y = 3086386.0523 
Shop (Shed) (Left 
Side) 

  X = 433271.3090     Y = 3086365.1350 

Shop (Left Side)  3.5  X = 433275.2400     Y = 3086310.2970 
Shop (Left Side)    X = 433277.4670     Y = 3086302.2630 

23. 43+900 – 
44+000 

Shop (Left Side)    X = 433284.1200     Y = 3086254.7710 

24. 50+500‐50+600  Mosque    X = 431877.4240     Y = 3079929.6170 
    Transformer and 

Building 
close to CL  X = 431879.7221     Y = 3079928.0266 

 

6. Mirwah to Naukot  Road  

S. 
No. 

Chainage  Structures within 
the Chainage 

Distance   Coordinates  

1. 3+400‐3+500  Hut    X = 506983.2223     Y = 2795171.3992 
2.   Mosque    X = 506965.1024     Y = 2795191.1387 
3. 8+300‐8+400  shop    X = 508721.9900     Y = 2790578.9300 
4. 15+900‐16+000  goth    X = 511054.6056     Y = 2783820.2312 
5. 19+000‐19+100  Goth    X = 512694.3901     Y = 2781390.6313 
6. 23+500‐23+600  shops    X = 515311.9300     Y = 2778142.9322 
7. 27+000‐27+100  hospital    X = 518049.3852     Y = 2776081.2721 
8.   Shops     X = 518055.1946     Y = 2776081.5009 

(Point 1) 
X = 518062.1417     Y = 2776080.7058 

(Point 2) 
9. 27+100‐27+200  Police check post    X = 518062.4939     Y = 2776080.2527 
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10.   Shops    X = 518072.8631     Y = 2776080.4885 
(Point 1) 

X = 518109.8810     Y = 2776078.3452 
(Point 2) 

11.   hotel    X = 518112.2811     Y = 2776088.3872 
12.   shops    X = 518115.5422     Y = 2776087.3941 
13.   shops    X = 518139.9706     Y = 2776086.3915 
14.   shops    X = 518112.9775     Y = 2776077.8482 
15. 27+200‐27+300  shops     X = 518160.2556     Y = 2776083.1744 
16.   hotel    X = 518166.4021     Y = 2776072.7437 

(Point 1) 
X = 518174.0162     Y = 2776072.7666 

(Point 2) 
17.   shops    X = 518187.3135     Y = 2776069.8902 
18. 30+400‐30+500  Water Tank    X = 520559.7264     Y = 2774064.2620 
19.   Mazar    X = 520586.4344     Y = 2774023.6970 
20. 31+500‐31+600  Mosque    X = 521432.9444     Y = 2773300.5810 
21. 31+600‐31+700  PTCL Office     X = 521508.2285     Y = 2773227.9658 
22. 31+900‐32+000  shop    X = 521681.2684     Y = 2773087.6100 
23.   shop    X = 521752.3434     Y = 2773025.7652 
24. 32+000‐32+100  shop    X = 521760.0333     Y = 2773015.1101 
25.   shops    X = 521774.8565     Y = 2772944.6638 
26.   shops    X = 521778.0160     Y = 2772937.8398 
27. 32+100‐32+200  shops     X = 521808.1867     Y = 2772844.6945 
28. 32+200‐32+300  shops    X = 521816.4710     Y = 2772785.9980 
29. 32+300‐

32+400
1 

shops     X = 521842.2662     Y = 2772740.2392 

30.   shops    X = 521830.4104     Y = 2772740.7537 
31. 33+200‐33+300  Petrol Pump    X = 521957.1393     Y = 2771824.0563 
32. 33500‐33600  Pillar     X = 521992.7319     Y = 2771534.4200 
33. 40+100‐40+200  goth     

34. 46+500‐46+600  goth     
35. 46+700‐46+800  Monument     X = 523229.5320     Y = 2769881.0800 
36. 46+800‐46+900  Telephone booth    X = 530010.9353     Y = 2761653.1460 
37. 47+000‐47+100  Mosque    X = 530056.1140     Y = 2761485.2412 
38. 47+400‐47+500  Hut     X = 530175.8900     Y = 2761118.3119 
39. 48+100‐48+200  Hotel    X = 530462.0423     Y = 2760396.2107 
40. 48+300‐48+400  Monument     X = 530439.7414     Y = 2760267.9433 
41. 49+600‐49+700  Hotel     X = 530990.0975     Y = 2759094.4214 
42.   Hut    X = 530999.4754     Y = 2759083.9081 
43.   Shop    X = 531012.5978     Y = 2759083.3052 
44. 54+000‐55+100  PoongomalBheilgoth   X = 532851.3796     Y = 2755063.2151 

(Starting point)  
X = 532887.2563     Y = 2755000.3364 

(ending point) 

                                                            
1 Shops extended on multiple Chainage 
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45. 57+300‐57+400  Hotel     X = 535074.5326     Y = 2752727.8565 
46. 59+200‐59+300  Shop    X = 536600.5168     Y = 2751578.9430 
47. 59+300‐59+400  Shop    X = 536626.9722     Y = 2751546.0150 
48. 63+800‐63+900  Mosque    X = 540440.6733     Y = 2749066.9297 (P1) 

X = 540468.5330     Y = 2749052.1508 (P2) 
49.   Shop    X = 540399.9494     Y = 2749074.8621 
50. 63+900‐64+000  Shops     X = 540559.0796     Y = 2749009.7442 

51.   Shop    X = 540559.1156     Y = 2749009.7287 
52. 64+000‐64+100  Shop    X = 540611.3786     Y = 2748984.7354 
53. 64+100‐64+200  Shop    X = 540653.3945     Y = 2748966.1746 
54.   Shop    X = 540693.7343     Y = 2748945.2671 

(starting point) 
X = 540758.1396     Y = 

2748903.7816(ending point) 
55. 64+200‐64+300  Shop     X = 540770.7274     Y = 2748882.3943  
56.   Mosque    X = 540775.1469     Y = 2748891.4335 
57. 64+300‐64+400  Shop    X = 540873.3416     Y = 2748838.5970 
58. 65+700‐65+800  Shop     X = 542018.5760     Y = 2748068.6518 
59.   Graveyard     X = 542063.9135     Y = 2748043.0746 

 

Comments from ECIL:  

1. The shoulders width can be reduced at these locations to avoid these structures. 
2. Carriageway can be reduced upto 2.75m from centerline at these locations. 
3. Unmarked structures are not encroaching. 
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Project Kandhkot to Jacobabad 

Year Capital Works Maintenance CO2 Emissions User VOC  User time Benefit to Net 

  With Without With  Without With  Without With  Without With  Without Generated Benefit 

2015 6.5 0.0 0.0 0.0 0.0 0.0 44.4 44.4 2.9 2.9 0.0 -6.5 

2016 10.8 0.0 0.1 0.0 0.0 0.0 47.5 47.5 3.1 3.1 0.0 -10.8 

2017 4.3 0.0 0.1 0.0 0.0 0.0 50.8 50.9 3.3 3.3 0.0 -4.3 

2018 0.0 0.0 0.1 0.0 0.0 0.0 52.1 54.5 2.9 3.6 0.1 3.0

2019 0.0 0.0 0.1 0.0 0.1 0.0 55.7 58.4 3.1 3.9 0.1 3.4 

2020 0.0 0.0 0.1 0.0 0.1 0.0 59.5 62.6 3.4 4.2 0.1 4.0 

2021 0.0 0.0 0.1 0.0 0.1 0.0 63.6 67.2 3.6 4.6 0.1 4.6 

2022 0.0 0.0 0.1 0.0 0.1 0.0 68.0 72.3 3.9 5.1 0.1 5.5 

2023 0.0 0.0 0.1 0.0 0.1 0.0 72.7 78.0 4.2 5.6 0.2 6.8 

2024 0.0 0.0 0.1 0.0 0.1 0.0 77.7 84.5 4.6 6.2 0.2 8.6 

2025 0.0 0.0 0.1 0.0 0.1 0.0 83.1 91.8 4.9 7.0 0.3 10.9 

2026 0.0 0.0 0.1 0.0 0.1 0.1 88.9 99.5 5.4 8.0 0.3 13.4 

2027 0.0 0.0 0.2 0.0 0.1 0.1 95.0 107.5 6.1 9.1 0.4 15.7 

2028 0.0 0.0 0.1 0.0 0.1 0.1 101.8 117.1 7.0 10.9 0.5 19.6 

2029 0.0 0.0 0.1 0.0 0.1 0.1 110.2 130.6 8.5 13.6 0.6 26.1 

2030 0.0 0.0 0.1 0.0 0.1 0.1 120.8 146.0 10.3 16.6 0.8 32.2 

2031 0.0 0.0 0.1 0.0 0.1 0.1 131.0 159.0 11.8 18.7 0.9 35.7 

2032 0.0 0.0 0.1 0.0 0.1 0.1 140.4 170.9 12.9 20.3 0.9 38.8

2033 0.0 0.0 0.1 0.0 0.1 0.1 150.6 183.6 14.1 22.1 1.0 41.9 

2034 0.0 0.0 0.1 0.0 0.1 0.1 162.3 197.8 15.7 24.0 1.1 44.9

2035 8.4 0.0 0.3 0.0 0.1 0.1 179.0 213.0 18.0 26.2 1.1 34.6 

2036 5.7 0.0 0.2 0.0 0.1 0.1 195.2 229.1 20.5 28.6 1.1 37.1 

2037 -8.6 0.0 0.1 0.0 0.1 0.1 211.6 247.2 23.1 31.3 1.1 53.4 

2038 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2039 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

EIRR 26.6% 

NPV $58.48 
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Project Jacobabad to RatoDero 

Year Capital Works Maintenance CO2 Emissions User VOC  User time Benefit to Net 

  With Without With  Without With  Without With  Without With  Without Generated Benefit 

2015 5.3 0.0 0.0 0.0 0.0 0.0 11.8 11.8 1.2 1.2 0.0 -5.3 

2016 8.9 0.0 0.1 0.0 0.0 0.0 12.7 12.7 1.2 1.3 0.0 -8.9 

2017 3.6 0.0 0.1 0.0 0.0 0.0 13.6 13.6 1.3 1.4 0.0 -3.5 

2018 0.0 0.0 0.1 0.0 0.0 0.0 14.0 14.6 0.9 1.5 0.0 1.2 

2019 0.0 0.0 0.1 0.0 0.0 0.0 15.0 15.8 0.9 1.6 0.0 1.5 

2020 0.0 0.0 0.1 0.0 0.0 0.0 16.0 17.1 1.0 1.8 0.0 1.9 

2021 0.0 0.0 0.1 0.0 0.0 0.0 17.1 18.5 1.1 2.0 0.1 2.3 

2022 0.0 0.0 0.1 0.0 0.0 0.0 18.3 19.9 1.1 2.2 0.1 2.6 

2023 0.0 0.0 0.1 0.0 0.0 0.0 19.6 21.3 1.2 2.4 0.1 2.8

2024 0.0 0.0 0.1 0.0 0.0 0.0 20.9 22.8 1.3 2.6 0.1 3.1 

2025 0.0 0.0 0.1 0.0 0.0 0.0 22.4 24.4 1.4 2.7 0.1 3.3 

2026 0.0 0.0 0.1 0.0 0.0 0.0 24.0 26.1 1.5 2.9 0.1 3.6

2027 0.0 0.0 0.1 0.0 0.0 0.0 25.6 27.9 1.6 3.2 0.1 3.9 

2028 0.0 0.0 0.1 0.0 0.0 0.0 27.4 29.9 1.8 3.4 0.1 4.2 

2029 0.0 0.0 0.1 0.0 0.0 0.0 29.3 32.0 1.9 3.6 0.1 4.5 

2030 0.0 0.0 0.1 0.0 0.0 0.0 31.4 34.3 2.0 3.9 0.1 4.9 

2031 0.0 0.0 0.1 0.0 0.0 0.0 33.6 36.8 2.2 4.2 0.1 5.3 

2032 0.0 0.0 0.1 0.0 0.0 0.0 35.9 39.3 2.4 4.6 0.1 5.8 

2033 0.0 0.0 0.1 0.0 0.0 0.0 38.3 42.1 2.6 5.0 0.2 6.2 

2034 0.0 0.0 0.1 0.0 0.0 0.0 40.9 45.1 2.9 5.4 0.2 6.8 

2035 0.0 0.0 0.1 0.0 0.0 0.0 43.9 48.4 3.2 6.0 0.2 7.3 

2036 0.0 0.0 0.1 0.0 0.0 0.0 47.3 52.1 3.7 6.6 0.2 7.9

2037 4.6 0.0 0.3 0.0 0.0 0.0 51.8 56.5 4.3 7.4 0.2 3.2 

2038 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2039 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

EIRR 13.5% 

NPV $2.34 
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Project Khyber to Sanghar 

Year Capital Works Maintenance CO2 Emissions User VOC  User time Benefit to Net 

  With Without With  Without With  Without With  Without With  Without Generated Benefit 

2015 9.6 0.0 0.0 0.0 0.0 0.0 25.7 25.7 2.3 2.3 0.0 -9.6 

2016 16.1 0.0 0.1 0.0 0.0 0.0 27.4 27.5 2.4 2.5 0.0 -16.1

2017 6.4 0.0 0.1 0.0 0.0 0.0 29.3 29.4 2.6 2.7 0.0 -6.4 

2018 0.0 0.0 0.1 0.0 0.0 0.0 29.8 31.5 2.3 3.0 0.0 2.3

2019 0.0 0.0 0.1 0.0 0.0 0.0 31.9 33.8 2.4 3.3 0.0 2.7 

2020 0.0 0.0 0.1 0.0 0.0 0.0 34.0 36.4 2.6 3.7 0.0 3.4 

2021 0.0 0.0 0.1 0.0 0.0 0.0 36.3 39.3 2.8 4.2 0.0 4.3 

2022 0.0 0.0 0.1 0.0 0.1 0.0 38.8 42.8 3.0 4.9 0.0 5.7 

2023 0.0 0.0 0.1 0.0 0.1 0.0 41.4 46.9 3.3 5.7 0.1 7.8 

2024 0.0 0.0 0.1 0.0 0.1 0.0 44.2 52.0 3.5 6.8 0.1 11.0 

2025 0.0 0.0 0.1 0.0 0.1 0.0 47.2 57.9 3.8 8.1 0.1 15.0 

2026 0.0 0.0 0.1 0.0 0.1 0.0 50.4 64.4 4.1 9.5 0.2 19.5 

2027 0.0 0.0 0.6 0.0 0.1 0.0 53.8 70.6 4.4 10.7 0.2 22.7 

2028 0.0 0.0 0.6 0.0 0.1 0.0 57.5 75.7 4.7 11.6 0.2 24.7

2029 0.0 0.0 0.1 0.0 0.1 0.1 61.3 81.2 5.1 12.5 0.2 27.3 

2030 0.0 0.0 0.1 0.0 0.1 0.1 65.4 87.0 5.5 13.5 0.3 29.7

2031 0.0 0.0 0.1 0.0 0.1 0.1 69.9 93.4 5.9 14.6 0.3 32.3 

2032 0.0 0.0 0.1 0.0 0.1 0.1 74.6 100.2 6.4 15.7 0.3 35.1 

2033 0.0 0.0 0.1 0.0 0.1 0.1 79.7 107.7 6.9 17.0 0.3 38.2 

2034 0.0 0.0 0.1 0.0 0.1 0.1 85.2 115.7 7.5 18.4 0.4 41.6 

2035 0.0 0.0 0.1 0.0 0.1 0.1 91.1 124.4 8.2 20.0 0.4 45.4 

2036 0.0 0.0 0.1 0.0 0.1 0.1 98.1 133.8 8.9 21.7 0.4 48.7 

2037 8.3 0.0 0.6 0.0 0.1 0.1 110.5 144.1 10.4 23.6 0.4 38.3 

2038 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2039 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

EIRR 22.3% 

NPV $53.62 
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Project Sanghar to MurpurKhas 

Year Capital Works Maintenance CO2 Emissions User VOC  User time Benefit to Net 

  With Without With  Without With  Without With  Without With  Without Generated Benefit 

2015 9.60 0.0 0.0 0.0 0.0 0.0 19.9 19.9 1.9 1.9 0.0 -9.6 

2016 16.00 0.0 0.1 0.0 0.0 0.0 21.3 21.3 2.0 2.0 0.0 -16.1 

2017 6.40 0.0 0.1 0.0 0.0 0.0 22.8 22.8 2.1 2.2 0.0 -6.4 

2018 0.00 0.0 0.1 0.0 0.0 0.0 23.5 24.4 1.8 2.3 0.0 1.3 

2019 0.00 0.0 0.1 0.0 0.0 0.0 25.1 26.1 2.0 2.5 0.0 1.5 

2020 0.00 0.0 0.1 0.0 0.0 0.0 26.8 28.0 2.1 2.7 0.0 1.8 

2021 0.00 0.0 0.1 0.0 0.0 0.0 28.7 30.1 2.3 3.0 0.1 2.1 

2022 0.00 0.0 0.1 0.0 0.0 0.0 30.6 32.3 2.4 3.2 0.1 2.5 

2023 0.00 0.0 0.1 0.0 0.0 0.0 32.7 34.8 2.6 3.5 0.1 3.0 

2024 0.00 0.0 0.1 0.0 0.0 0.0 34.9 37.4 2.8 3.9 0.1 3.7 

2025 0.00 0.0 0.1 0.0 0.0 0.0 37.2 40.2 3.0 4.6 0.1 4.5

2026 0.00 0.0 0.1 0.0 0.0 0.0 39.8 44.1 3.3 5.6 0.2 6.7 

2027 0.00 0.0 0.2 0.0 0.1 0.0 42.5 49.7 3.5 7.1 0.3 10.9

2028 0.00 0.0 0.2 0.0 0.1 0.0 45.3 55.3 3.8 8.5 0.4 14.8 

2029 0.00 0.0 0.1 0.0 0.1 0.0 48.4 60.1 4.1 9.4 0.4 17.3 

2030 0.00 0.0 0.1 0.0 0.1 0.0 51.7 65.5 4.4 10.5 0.5 20.3 

2031 0.00 0.0 0.1 0.0 0.1 0.0 55.3 71.0 4.8 11.6 0.6 23.0 

2032 0.00 0.0 0.1 0.0 0.1 0.0 59.0 76.3 5.3 12.6 0.6 25.0 

2033 0.00 0.0 0.1 0.0 0.1 0.0 63.2 82.0 5.9 13.6 0.7 27.2 

2034 0.00 0.0 0.1 0.0 0.1 0.1 67.8 88.2 6.7 14.8 0.7 29.0 

2035 0.00 0.0 0.1 0.0 0.1 0.1 72.7 94.7 7.6 16.1 0.8 31.1 

2036 5.26 0.0 0.2 0.0 0.1 0.1 79.7 102.0 8.7 17.5 0.8 26.4 

2037 2.97 0.0 0.4 0.0 0.1 0.1 86.0 109.7 9.3 19.0 0.8 30.8 

2038 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2039 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

EIRR 16.1% 

NPV $17.91 
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Project TM Khan to Badin 

Year Capital Works Maintenance CO2 Emissions User VOC  User time Benefit to Net 

  With Without With  Without With  Without With  Without With  Without Generated Benefit 

2015 10.4 0.0 0.0 0.0 0.0 0.0 47.2 47.2 3.2 3.2 0.0 -10.4 

2016 17.3 0.0 0.1 0.0 0.0 0.0 50.4 50.4 3.5 3.5 0.0 -17.3 

2017 6.9 0.0 0.1 0.0 0.0 0.0 53.8 54.0 3.7 3.8 0.0 -6.9 

2018 0.0 0.0 0.1 0.0 0.1 0.0 55.9 57.7 3.7 4.1 0.0 2.0 

2019 0.0 0.0 0.1 0.0 0.1 0.1 59.7 61.8 4.0 4.4 0.0 2.4 

2020 0.0 0.0 0.1 0.0 0.1 0.1 63.8 66.3 4.3 4.8 0.0 2.9 

2021 0.0 0.0 0.1 0.0 0.1 0.1 68.1 71.3 4.7 5.3 0.0 3.7 

2022 0.0 0.0 0.1 0.0 0.1 0.1 72.7 76.9 5.0 5.9 0.0 4.9 

2023 0.0 0.0 0.1 0.0 0.1 0.1 77.6 83.3 5.4 6.7 0.0 6.8 

2024 0.0 0.0 0.1 0.0 0.1 0.1 82.9 90.9 5.9 7.9 0.0 10.0 

2025 0.0 0.0 0.1 0.0 0.1 0.1 88.6 100.9 6.3 9.8 0.1 15.7

2026 0.0 0.0 0.4 0.0 0.1 0.1 94.7 114.7 6.9 12.8 0.1 25.5 

2027 0.0 0.0 0.4 0.0 0.1 0.1 101.2 130.5 7.4 16.0 0.2 37.5

2028 0.0 0.0 0.1 0.0 0.1 0.1 108.3 145.7 8.1 18.8 0.2 48.2 

2029 0.0 0.0 0.1 0.0 0.1 0.1 115.8 160.0 8.8 21.1 0.3 56.6 

2030 0.0 0.0 0.1 0.0 0.1 0.1 124.2 173.0 9.6 23.2 0.3 62.5 

2031 0.0 0.0 0.1 0.0 0.1 0.1 133.1 186.2 10.8 25.3 0.3 67.7 

2032 0.0 0.0 0.1 0.0 0.1 0.1 143.1 200.8 12.4 27.6 0.3 73.1 

2033 0.0 0.0 0.1 0.0 0.1 0.1 154.8 216.6 14.7 30.2 0.3 77.6 

2034 0.0 0.0 0.1 0.0 0.1 0.1 168.7 233.3 17.6 33.1 0.4 80.3 

2035 16.8 0.0 0.5 0.0 0.1 0.1 191.9 252.2 21.8 36.2 0.3 57.9 

2036 5.9 0.0 0.3 0.0 0.1 0.1 211.1 272.5 24.3 39.6 0.3 70.9 

2037 -13.8 0.0 0.1 0.0 0.1 0.1 226.8 293.9 26.7 43.2 0.4 97.6 

2038 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2039 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

EIRR 25.3% 

NPV $101.65 
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Project Mirwah to Naukot 

Year Capital Works Maintenance CO2 Emissions User VOC  User time Benefit to Net 

  With Without With  Without With  Without With  Without With  Without Generated Benefit 

2015 7.5 0.0 0.0 0.0 0.0 0.0 28.2 28.2 2.1 2.1 0.0 -7.5 

2016 12.5 0.0 0.1 0.0 0.0 0.0 30.1 30.2 2.2 2.2 0.0 -12.6 

2017 5.0 0.0 0.1 0.0 0.0 0.0 32.2 32.3 2.4 2.4 0.0 -5.0 

2018 0.0 0.0 0.1 0.0 0.0 0.0 33.0 34.6 2.0 2.6 0.1 2.1 

2019 0.0 0.0 0.1 0.0 0.0 0.0 35.3 37.0 2.2 2.8 0.1 2.3 

2020 0.0 0.0 0.1 0.0 0.0 0.0 37.8 39.7 2.4 3.1 0.1 2.6 

2021 0.0 0.0 0.1 0.0 0.0 0.0 40.4 42.6 2.5 3.4 0.1 3.0 

2022 0.0 0.0 0.1 0.0 0.0 0.0 43.2 45.7 2.7 3.7 0.1 3.5 

2023 0.0 0.0 0.1 0.0 0.0 0.0 46.2 49.1 2.9 4.1 0.1 4.1 

2024 0.0 0.0 0.1 0.0 0.0 0.0 49.4 52.9 3.1 4.6 0.1 4.9 

2025 0.0 0.0 0.1 0.0 0.0 0.0 52.9 57.1 3.4 5.1 0.2 6.1

2026 0.0 0.0 0.1 0.0 0.0 0.0 56.5 61.9 3.6 5.9 0.2 7.8 

2027 0.0 0.0 0.3 0.0 0.0 0.0 60.5 67.6 3.9 6.8 0.2 9.9

2028 0.0 0.0 0.3 0.0 0.0 0.0 64.8 73.7 4.2 7.8 0.3 12.5 

2029 0.0 0.0 0.1 0.0 0.0 0.0 69.4 80.2 4.6 8.8 0.4 15.3 

2030 0.0 0.0 0.1 0.0 0.0 0.0 74.3 87.6 5.1 10.0 0.5 18.5 

2031 0.0 0.0 0.1 0.0 0.0 0.0 79.8 95.5 5.7 11.3 0.5 21.7 

2032 0.0 0.0 0.1 0.0 0.1 0.0 86.2 103.5 6.4 12.6 0.6 24.0 

2033 0.0 0.0 0.1 0.0 0.1 0.0 93.7 112.5 7.4 14.0 0.6 26.0 

2034 0.0 0.0 0.1 0.0 0.1 0.0 101.7 122.1 8.4 15.6 0.7 28.2 

2035 0.0 0.0 0.1 0.0 0.1 0.0 109.5 131.5 9.2 17.0 0.7 30.5 

2036 4.9 0.0 0.2 0.0 0.1 0.0 118.1 141.1 10.1 18.4 0.8 27.0 

2037 -10.0 0.0 0.1 0.0 0.1 0.0 127.0 151.5 10.9 19.9 0.8 44.3 

2038 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2039 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

$355.76 $387.63 EIRR 19.4% 

NPV $27.38 
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INITIAL POVERTY AND SOCIAL ANALYSIS 
 

Country: Pakistan Project Title: Provincial Roads Improvement Project, 
Sindh 

    
Lending/Financing 
Modality: 

Project Loan Department/ 
Division: 

CWRD/CWTC 

 
I. POVERTY IMPACTS SOCIAL DIMENSIONS 

A. Linkages to the National Poverty Reduction Strategy and Country Partnership Strategy 

The pillar vii of the eleven pillars Poverty Reduction Strategy PRSP-II of the Government of Pakistan has a direct linkage of 
the proposed project with removing infrastructure bottlenecks through public private partnerships. It recognizes that 
economic growth and service delivery are crucial for poverty reduction. Infrastructure development leading to better 
connectivity is critical for accelerated growth through better road service for large poor rural population. 

Better provincial roadsaugment socioeconomic activities by reducingtravel time, providing better service for health and 
education, and accelerating economic growth. The project itself can generate employment opportunities for local villagers. 
The Project supports PRSP-II and is in line with the interim country’s partnership strategy (2014–2015), and with ADB’s 
Sustainable Transport Initiative. 

The rural areas of Sindh are currently served by poorly maintained districtroads and unpaved tracks. More than 50% of 
provincial road network are in fair topoor condition, and one third is in very poor condition.The project loan is aimed at 
improving the provincial road network in Sindh, the second mostpopulated province in Pakistan. In Pakistan more than 60% 
of the population lives below the poverty line (US $2.00 a day). Increasing poverty is mainly attributed to declining economic 
growth, persistence of severe macroeconomic imbalance, lack of social safety nets, and poor governance. In Sindh, just 
over50% of total population lives in rural areas, where the incidence of poverty is high. Rural areas are characterized by 
restrictedincome-earning opportunities; poor housing; inconsistent levels of agricultural production; inadequate road 
networks, water, sanitation and health facilities; and lower educational levels. Among the factors that have contributed to 
poverty are (i) highly unequal land ownership distribution; (ii) inability to provide adequate social services; (iii) rising 
agricultural input prices, low productivity, and poor marketing and distribution facilities; and (iv) lack of adequate human 
capital development programs. 

B. Targeting Classification 
1. Select the targeting classification of the project: 

General Intervention Individual or Households (TI-H) Geographic (TI-G); Non-income MDGs(TI-M1, M2, etc.) 

2. Explain the basis for the targeting classification: 

The Project will contribute to reducing poverty and supporting economic development of the rural population and 
communities through improved connectivity and accessibility to markets, district headquarters and other centers of 
economic activity with improved road safety and better managed trafficlowering the transport costs for the poor traveling to 
labor markets, farmers’ markets, health and education centers and reducing the gap between rural and urban areas.  

The project is expected to contribute towards poverty reduction through economic growth and employment generation and 
improved access of peopleto health, social and education facilities. The project itself is expected to generate employment 
opportunities for local villagers to benefit during construction. 

C. Poverty and Social Analysis 

1. Key issues and potential beneficiaries.  
 
The Sindh province’s gross domestic product per capita is $1.25 with annual growth of 4.14%. The provincial poverty 
rate is 26.5% with urban rural disparity in poverty incidence as 38% to 32% of headcounts, while the population below 
extreme poverty line is 31%. Alongside the rural-urban disparity at the provincial level, poverty is unequally distributed 
across provinces and across rural-urban population within each province.The Sindh (where project sites are 
located) has poverty incidence of 26.5% as compared to national level with urban rural disparity as 7.1% and 15.1% 
respectively. However, within the province, poverty levels are unequally distributed as the half of the province faces 
high incidence of poverty. The projects alignment is located in 6 districts of Sindh i.e. Roads i)Sanghar Mirpur Khas 
(66km) ii) Khyber -Sanghar (63 km)iii) Hyderabad - Badin (from TM Khan) (67km) iv) Mirpur Khas- Mithi between 
Mirwah&Naukot (63km) or Mithi (110km) v)Khandhkot - Jakobabad (78km) and vi)Jakobabad - Ratodero (61km). 
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2. Who are the potential primary beneficiaries? How do the poor and the socially excluded benefit from the 
project? 

The potential beneficiaries of the project will be the road users, communities in the vicinity of the project influence area. 
These will include the poor and socially excluded groups who will get improved access to markets and other services.The 
project will benefit the poor indirectly by lowering transport costs, improving communication with other areas, promoting the 
expansion of the private sector and labor markets, reducing air pollution and providing a safer environment. 
 
3. Impact channels and expected systemic changes:  
The project is expected to produce several other benefits including lowered transportation costs, reduced travel time 
and reduced shipment time for edible/perishable agricultural products which will ultimately lead to sustainable growth 
in economy. The social analysis during the PPTA will further assess the needs of the beneficiaries, including (i) 
identification of poor and socially disadvantaged households residing along the road corridor; (ii) consultation with potential 
beneficiaries, local NGOs and other relevant institutions working on poverty reduction activities; and (iii) assessment of the 
opportunities and needs of the poor households for their income generation. 
 
4.Focus of (and resources allocated in) PPTA:  
The PPTA involves engagement of a firm with 4 expert person months including a social development specialist and 
an environment specialist with a team to assist in social and environment assessment work. The social development 
specialist provided input to project design, poverty and socio-economic assessment, impact identification and 
resettlement planning.  
 
5.Specific analysis for policy-based lending. Not Applicable 

 
II. GENDER AND DEVELOPMENT 

1. What are the key gender issues in the sector/sub-sector that are likely to relevant to thisproject/program? 
The project itself is gender neutral. However the needs of women often vary considerably from those of men. Women 
typically are responsible for transporting their children to school and accessing social services such as primary health care. 
Women are dependent on reliable road transport for access for reproductive and maternal health services. In many rural 
communities, women play an essential role in contributing to household incomes through marketing of their households’ 
farm products as well as participation in informal sector activities such as small businesses and casual labor – all of which 
are affected significantly by the quality of the roads. Improved roads are, therefore, likely to significantly contribute to 
women’s health and to their capacity to contribute to household incomes. Improved roads will reduce the time burden in 
managing both livelihood and family management roles. 
 
Employment opportunities for women will occur during construction and will be encouraged. Improved and safer rural roads 
will facilitate women’s mobility and will enhance their access to better educational, health and economic opportunities. The 
PPTA Social Development Consultant will identify specific issues in project areas. The project will provide access for 
women to participate and obtain benefits during the project implementation phase including participating in the consultation 
meetings under the resettlement plan. 
 
2. Does the proposed project/program have the potential to promote gender equality and / or women’s empowerment by 
improving women’s access to and use of opportunities, services, resources, assets and participation in decision making? 

 
 Yes, some indirect gender benefits are expected    No. Please explain 

 
3. Could the proposed project have an adverse impact on women and/or girls or to widen gender inequality? 

 Yes    No, Please explain. 
 

While women are also expected to benefit from the Project in terms of increased employment opportunities, the PPTA will 
identify potential positive and adverse impacts on women and recommend needed measures such as information 
campaign on HIV/AIDS risks, provision of safety and security during construction and special assistance to vulnerable 
women under resettlement plan or other social development plans. 
 
4. Indicate the intended gender mainstreaming category: 

GEN (gender equity theme)            EGM (effective gender mainstreaming)  
  SGE (some gender elements)        NGE (no gender elements) 

 
III. PARTICIPATION AND EMPOWERMENT

1. Who are the main stakeholders of the project, including beneficiaries and negatively affected people? Identify how 
they will participate in the project design. 
 
The primary stakeholders including affected people, the beneficiaries of the project (road users and commercial units along 
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the roads), adjacent road community and the implementing agency. Secondary stakeholders are other individuals or groups 
with interest in the project, such as local government, policy makers, advocacy groups, elected officials, and NGOs. 
 

2. How can the project contribute (in a systemic way) to engaging and empowering stakeholders and beneficiaries, 
particularly, the poor, vulnerable and excluded groups? What issues in the project design require participation of the 
poor and excluded? 
 
Focus group discussions, workshops, community mobilization and consultations, involvement of NGOs and community-
based organizations have been conducted with villagers during social impact assessment and will be held  with project 
stakeholders; community, NGOs, and villages, especially the vulnerable women and other poor people during preparation 
of LARPs. Any special needs of poor and vulnerable groups will be identified in LARPs and mitigation measures provided.  
 
3. What are the key, active, and relevant civil society organizations in the project area? What is the level of civil 
society organization participation in the project design? 

 
L Information generation and sharing  M Consultation (M)  L Collaboration N Partnership 

 

The proposed project builds on the consultations and community participation meetings undertaken during social 
impact assessment.These included community participation for planning, design and implementation in project. 
Community consultations will also be carried over to the project implementation stages. Any CSOs/NGOs found 
present in the project area during project implementation will be identified and engaged in the process of project and 
LARP implementation to mitigate and or address any potential social/environmental issue. 

 

4. Are there issues during project design for which participation of the poor and excluded is important? What are they 
and how shall they be addressed?     Yes         No     

Community meetings and focus group discussions will be organized as part of the social analysis. The local 
consultativemeetings will involve all relevant local stakeholders including representatives of the poor and socially excluded 
groups (e.g. women.) to disseminate the information as well as to get their feedback about the project design and its 
potential impacts. Other key stakeholders such as relevant line agencies, local government representatives and CBOs will 
also be consulted during the PPTA. Consultations will also be undertaken with the Displaced Persons(DPs) during the 
course of census survey & socio-economic survey along the project roads for preparation of social safeguard plans.   
 

VI. SOCIAL SAFEGUARDS

A. Involuntary Resettlement Category A   B   C   FI 

1. Does the project have the potential to involve involuntary land acquisition resulting in physical and economic 
displacement?   Yes         No     

The Project will mostly improve / upgrade existing roads, hence only a few structures will have to be resettled and 
compensated. The PPTA will determine the extent and prepare the resettlement plans in accordance with requirements 
of ADB’s Safeguard Policy Update 2009 (SPS).  

2. What action plan is required to address involuntary resettlement as part of the PPTA or due diligence 
process? 

 Resettlement plan                    Resettlement  framework                     Social impact matrix  

 Environmental and social management system arrangement  None 

B.  Indigenous Peoples Category A   B   C   FI

1. Does the proposed project have the potential to directly or indirectly affect the dignity, human rights, livelihood 
systems, or culture of indigenous peoples?         Yes         No 

The project alignment crosses through mainstream socio cultural areas with no indigenous peoples or secluded 
groups as defined in SPS 2009 present in and around the project area; hence no impact is identified on 
indigenous peoples. 

2. Does it affect the territories or natural and cultural resources indigenous peoples own, use, occupy, or claim, as 
their ancestral domain?    Yes         No     

3. Will the project require broad community support of affected indigenous communities?   Yes     No    
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4. What action plan is required to address risks to indigenous peoples as part of the PPTA or due diligence 
process? 

 Indigenous peoples plan      Indigenous peoples planning framework     Social Impact matrix   

 Environmental and social management system arrangement   None 
 

III. SOCIAL SAFEGUARD ISSUES AND OTHER SOCIAL RISKS

V. OTHER SOCIAL ISSUES AND RISKS

1. What other social issues and risks should be considered in the project design? 
 

L Creating decent jobs and employment. L Adhering to core labor standards. L Labor retrenchment. 
L Spread of communicable diseases, including HIV/AIDS. L Increase in human 

trafficking. 
L Affordability. 

L Increase in unplanned 
migration. 

L Increase in vulnerability to natural 
disasters. 

L Creating political instability.

L Creating internal social conflicts. L Others, please specify __________________ 

 

The project construction phase is expected to generate employment opportunities for local communities; however core 
labor standards will be fully adhered to and EA will ensure that all civil works comply with all applicable labor laws, will 
not employ child labor for construction and maintenance works. Affordability is taken into account as the road 
improvements will reduce transport cost and accident risk, and increase the mobility of the local population. The 
proposed tolls are significantly less than the projected operating cost savings.  For other social risks and vulnerabilities 
such as HIV/AIDs and human trafficking, project will develop mechanisms to address the social issues identified during 
the social and poverty assessment. However no significant negative impacts are anticipated. 

 

2. How are these additional social issues and risks going to be addressed in the project design? 

 
Road rehabilitation construction work is expected to create employment and adherence to core labor standards 
and awareness campaigns on HIV/AIDs will be included in the construction contracts and monitoring will be 
undertaken through the project management consultants. 

VI. PPTA OR DUE DILIGENCE RESOURCE REQUIREMENT 

1. Do the terms of reference for the PPTA (or other due diligence) contain key information needed to be gathered 
during PPTA or due diligence process to better analyze (i) poverty and social impact; (ii) gender impact, (iii) 
participation dimensions; (iv) social safeguards; and (vi) other social risks. Are they relevant specialists identified?  

 Yes                   No   N/A 

The PPTA includes social development expert assisted by a team of social and gender experts who prepared 
social impact assessment documents. More resources will allocated under PPTA and project management 
consultant for poverty and social impact analysis and preparation of safeguards documents including LARPs and 
gender plan if required.  

2. What resources (e.g., consultants, survey budget, and workshop) are allocated for conducting poverty, social 
and/or gender analysis and participation plan during the PPTA or due diligence?  

The project executing agency has already engaged a firm as LAR Consultants for updating of LARP. The LAR 
Consultants team comprises of a resettlement specialist, a sociologist and gender specialist, land and database 
experts and field enumerators.    
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SUMMARY POVERTY REDUCTION AND SOCIAL STRATEGY 
 

Country:  Islamic Republic Pakistan Project Title: Provincial Roads Improvement 
Project, Sindh 

    
Lending/Fi
nancing 
Modality:  

Project Loan Department/D
ivision: 

CWRD/CWTC 

 

I. POVERTY AND SOCIAL ANALYSIS AND STARTEGY 
Targeting classification: general intervention 
A. Links to the National Poverty Reduction and inclusive Growth Strategy and Country Partnership 

Strategy 

The project is in line withpillar viiof the Government of Pakistan’s Poverty Reduction Strategy PRSP-II
1
 that addresses the removal of 

infrastructure bottlenecks through public private partnerships.It recognizes that economic growth and service delivery are crucial for 
poverty reduction. The project’s focus on road improvement and rehabilitation has established linkages with Pakistan’s Interim 

Country Partnership Strategy (2014–2015), and with ADB’s Sustainable Transport Initiative. 

Improved connectivity through Infrastructure development accelerateseconomic growth through exposure of local markets to larger 
regional markets. Better provincial roadsaugment socioeconomic activities by reducingtravel time, providing better access to health 
and education services, and enabling a ‘safe’ road environment. The project itself can generate employment opportunities for local 
villagers.  

The rural areas of Sindh are currently served by poorly maintained districtroads and unpaved tracks. More than 50% of provincial road 
network are in fair topoor condition, and one third is in very poor condition.The project loan is aimed at improving the provincial road 
network in Sindh, the second most populated province in Pakistan. In Pakistan more than 60% of the population lives below the 
poverty line (US $2.00 a day). Increasing poverty is mainly attributed to declining economic growth, persistence of severe 
macroeconomic imbalance, lack of social safety nets, and poor governance. In Sindh, just over 50% of total population lives in rural 
areas, where the incidence of poverty is high. Rural areas are characterized by restricted income-earning opportunities; poor housing; 
inconsistent levels of agricultural production; inadequate road networks, water, sanitation and health facilities; and lower educational 
levels. Among the factors that have contributed to poverty are (i) highly unequal land ownership distribution; (ii) inability to provide 
adequate social services; (iii) rising agricultural input prices, low productivity, and poor marketing and distribution facilities; and (iv) lack 
of adequate human capital development programs.

B. Results from Poverty & Social Analysis during PPTA or due Diligence 

1. Key poverty & social issues.The Sindh province’s gross domestic product per capita is $1.25 with annual growth of 
4.14%. The provincial poverty rate is 26.5% with urban rural disparity in poverty incidence as 38% to 32% of headcounts, 
while the population below extreme poverty line is 31%. Alongside the rural-urban disparity at the provincial level, poverty 
is unequally distributed across provinces and across rural-urban population within each province. The Sindh province 
(where project sites are located) has poverty incidence of 26.5% as compared to national level with urban rural disparity as 
7.1% and 15.1% respectively. However, within the province, poverty levels are unequally distributed as half of the province 
faces high incidence of poverty.

2 

2. Beneficiaries.The potential beneficiaries of the project will be the road users and residential communities and commercial 
entities in the vicinity of the project area. 

3. Impact channels.The project will benefit the poor indirectly by lowering transport costs, improving employment opportunities 
and communication with other areas, promote the expansion of the private sector and labor markets, provide a safer road 
environment and reduce air pollution 

4. Other social and poverty issues. N/A 

5. Design features.Road rehabilitation construction work is expected to create employment and adherence to core labor 
standards and awareness campaigns on HIV/AIDs will be included in the construction contracts and monitoring will be 
undertaken through the project management consultants. 

                                                 
1
Government of Pakistan, Ministry of Finance. 2009. Poverty Reduction Strategy Paper (PRSP II). Islamabad. 

2
Social Policy Development Center (SPDC). 2004. Combating Poverty: Is Growth Sufficient? Annual Report, 2004. 
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II. PARTICIPATION AND EMPOWERING THE POOR 

1. Public Consultation. Stakeholder consultations were conducted both during the social impact assessment and during 
the preparation of the LARP. A total of 16 Focus Group Discussions were held with local residents, commercial entities, 
and vulnerable groups, including women and minorities between June and August 2014 for all the six roads. The team 
appraised the local residents of the project objectives and gathered community’s perspectives on road improvements and 
its potential impacts. The team ensured the choice of socially acceptable FGD venues such as roadside hotels and local 
meeting areas to attain maximum participation. Several FGDs were conducted exclusively with the local women in their 
homes. 

During the preparation of the LARP, consultation meetings were held with APs along the six roads from 24-27
th

 Nov, 2014 
for four roads in Lower Sindh and from 31

st
 Nov-1

st
 Dec, 2014 for two roads in Upper Sindh. During the consultation 

meetings, the APs were appraised of the relocation and resettlement aspects for further confidence-building and to gather 
their acceptability to the proposed LARP. 

2. If civil society has a specific role in the project, summarize the actions taken to ensure their 
participation. Having knowledge of the local issues, civil society organisations (e.g. Sindh Rural Support Programme) 
input will be ensured through their services as external monitoring and evaluation agents  
 

3. Explain how the project ensures adequate participation of civil society organisations in project 
implementation.Consultation and information disclosure and a grievance redress mechanism will ensure CSOs 
participation in project implementation. Civil society organisations will be represented in the Steering Committee for the 
project.  

 
 

4. What forms of civil society organization participation is envisaged during project implementation 
 

Information gathering and sharing Consultation Collaboration Partnership 

 
5. Will a project level participation plan be prepared to strengthen participation of civil society as interest holders 

for affected persons, particularly the poor and vulnerable? 

Yes No 

III. GENDER AND DEVELOPMENT 
Gender mainstreaming category:  No gender elements 

A. Key Issues. What are the key gender issues in the sector/sub-sector that are likely to relevant to this project/program? 
The project itself is gender neutral. However the needs of women often vary considerably from those of men. Women typically are 
responsible for transporting their children to school and accessing social services such as primary health care. Women are dependent 
on reliable road transport for access for reproductive and maternal health services. In many rural communities, women play an 
essential role in contributing to household incomes through marketing of their households’ farm products as well as participation in 
informal sector activities such as small businesses and casual labor – all of which are affected significantly by the quality of the roads. 
Improved roads are, therefore, likely to significantly contribute to women’s health and to their capacity to contribute to household 
incomes. Improved roads will reduce the time burden in managing both livelihood and family management roles. 
 
Employment opportunities for women will occur during construction and will be encouraged. Improved and safer rural roads will 
facilitate women’s mobility and will enhance their access to better educational, health and economic opportunities. The project will 
provide access for women to participate and obtain benefits during the project implementation phase including participating in the 
consultation meetings under the LARP. 

IV. ADDRESSING SOCIAL SAFEGUARD ISSUES 
A. Involuntary ResettlementSafeguard Category:  A      B    C   FI 

 
1. Key impacts.The LARP is based on a 100% census of APs. The census of APs is based on the social impact 

assessments of the six roads covering the project area conducted through a series of site visits and focus group discussions 
with the APs and other stakeholders. The survey shows that no land acquisition requirements are needed as the ROW of 7.3 
m carriageway and 2.5 m shoulders is owned by The Works and Services Department (W&SD-project executing agency). The 
survey has been conducted for all six roads which reveals that there are 181 structures in total on the Right of Way of the six roads. 
These include commercial structures (shops, hotels, huts), Religious and Cultural sites (Mosques, Imambargah, Tombs), and 
Government properties (Bus stops, Police Check Posts). Out of 181 structures, the 172 structures have been protected through an 
appropriate engineering solution and have been accommodated within the shoulders. Only 09 structures of which 05 commercial 
and 04 mosques will be affected partly or fully due to their siting on the main carriageway area required for the project. The 
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structures are entitled for compensation. 
 

2. Strategy to address the impacts.The LARP covers the aspects of consultation and information disclosure, grievance 
redress mechanisms and compensation, entitlements and benefits. Planned institutional arrangements include hiring of a 
Resettlement Specialist and Independent Monitoring Consultants. 

3. Plan or other Actions 

 Resettlement Plan                                            
 

Combined resettlement and indigenous people plan 

Resettlement framework               
 

Combined resettlement framework and indigenous 
peoples planning framework 

Environmental & social Management   
system arrangement  
 

 Indigenous people plan eliminates integrated in 
project with a summary  
 

 No action 
 

 

 

B. Indigenous Peoples                                    Safeguard Category:  A      B    C   FI 
1. Key impacts. Is broad community support triggered?     Yes      No 
2. Strategy to address the impacts:      N/A 
3. Plan or other Actions 

 Indigenous people plan Combined resettlement and indigenous people plan 
 indigenous peoples planning framework Combined resettlement framework and indigenous 

peoples planning framework 
Environmental & social Management   

system arrangement  
 

 Indigenous people plan eliminates integrated in 
project with a summary  
 

 Social Impacts Matrix  
No action 

 
 

 

V. ADDRESSING OTHER SOCIAL RISKS  

A. Risks in the Labor Market 
1. Relevance of the project for the country’s or region’s or sector’s labor market

 unemployment     underemployment    retrenchment   core labor standards
2. Labor market impacts:The project construction phase is expected to generate employment opportunities for local 

communities; however core labor standards will be fully adhered to and EA will ensure that all civil works comply with all 
applicable labor laws, will not employ child labor for construction and maintenance works. 

B. Affordability: Affordability is taken into account as the road improvements will reduce transport cost and accident risk, and 
increase the mobility of the local population. The proposed tolls are significantly less than the projected operating cost savings.   

C. Communicable Diseases and Other Social Risks 
1. Indicate the respective risks, if any, and rate the impacts as high (H), medium (M), low (L), or note applicable (NA) 
Communicable Diseases: L  Human Trafficking: L 
2. Describe the related risks of the project on the people in the project area: For other social risks and vulnerabilities such 

as HIV/AIDs and human trafficking, project will develop mechanisms to address the social issues identified during the social 
and poverty assessment. However no significant negative impacts are anticipated. 

 

VI. MONITORING AND EVALUATION 
1. Targets and Indicators: In line with ADB’s Safeguards Policy Statement (2009) 

 
2. Required human resources: (i) Social Project Officer at PMU level (ii) Assistant Safeguards Officer at the PIU level (iii) 

Resettlement Specialist as an external consultant (iv) ADBs Social Safeguards Team 
 
3. Information in FAM.Essential administrative and management requirements covered in LARP (Chapters 6, 11 and 12) 

 
4. Monitoring Tools:Performance Data Sheets at sub-project level, monthly progress reports at PMU level, internal monthly 

monitoring reports, Resettlement database 
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Introduction 

The Terms of reference for the Road Safety Specialist required the preparation of a draft 
road safety framework and action plan after consultation with other relevant stakeholders, 
including increasing road safety management capacity in WSD and Sindh. The production of 
a Road Safety Framework and Action Plan was  a major part of the specialist’s commission. 

 

In formulating a draft Road Safety Framework and Action Plan for the Sindh Province, as 
well as consulting relevant stakeholders, much notice has been taken of the current situation 
and the capability and capacity of both WSD and other parties’ ability to undertake the 
various practices and procedures in order to address the multitude of issues. 
 
Consultation 

A list of all possible stakeholders was drawn up, headed by WSD and RSDD and based on 
initial discussions with Khalid Huda of WSD and Kurshid Anwar of RSDD. These were 
initially identified as –  

 Traffic Police 

 Red Crescent 

 SRDO  

 Academia/Universities 

 Medical organisations 

 Edhi Foundation 

 Anita Ghulam Ali 
 
Little or no contact details were given in connection with the above so this necessitated 
considerable research in order to establish lines of communication. A chance sight of an 
article in one of the daily newspapers on road safety written by a journalist, Zofeen Ebrahim, 
lead to a connection to a retired Head of Traffic Engineering in Karachi and who was useful 
in leading to contact information of other key stakeholders. 
 
The final list was eventually compiled as follows, the second column indicating whether 
contact had been attempted and whether this had led to a meeting or discussion. 
 
LIST OF KEY STAKEHOLDERS 

Organisation  emailed 

contact 
made 

Contact Name  Contact Details 

ECIL 
   

Bux Ali Abro  +92 21 3454 2290‐4 
+92 (0)300 8219 778 

WSD 
   

Khalid Huda  +92 21 9921 2953 
+92 (0) 
khalidhuda@ymail.com 

RSDD 
 

 
Kurshid Anwar  +92 333 210 9717 

Karachi Traffic Section 
 

 

Malik Zaheer‐ul‐Islam 
Former Director General, 
Karachi Mass Transit Cell 
and Director of Traffic 
Section 

+92 300 829 0219 
dgkmtc@yahoo.com  
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Karachi Traffic Police 

 
 

Sain Rakhio Mirani

DIG Traffic Police in 
Karachi 

No details, meeting by 
invitation via Malik Zaheer‐
ul‐Islam 

NHA  Karachi  Office  and 
NHA Traffic Police 

 

 

   

Karachi  office  for  Road 
Safety Campaigns  ? 

   

Education  and  Literacy 
Department  concerning 
Road  Safety  Education  of 
Children 

 

Mr Aziz Kabani   

Association  of  Road  Users 
of Pakistan 

 

 

Mr. Khawaja Raffat 
Zaheer                                   
B‐4 Dawood Apt. 187/3‐
A, Block 2 
PECHS, Shara‐e‐
Quaideen, 
Karachi  ‐ 75400                    
Tel: 021 454820 ‐ 
4548468  
Fax: 021 ‐ 4548459 
zarghoon@khi.compol.co

m 
Association  of  Civil 
Engineers in Pakistan  ? 

   

Abdul Qadir/SRDO 

 

 

  Head Office: 
Office No. 303, 3rd Floor, 
Plot No 22 C 
5th   Street, Zamzama, 
Phase V, 
Defense Housing Authority 
(DHA) 
Karachi, Sindh, Pakistan. 

Abdul  Sallar  Edhi  /  Edhi 
Foundation 

 
 

  EDHI Head Office 
Sarafa Bazar, 
Boulton Market, 
Mithadar, Karachi. 
Phone: +92 (21) 32413232 



Appendix HRoad Safety Framework and Action Plan 

Red Crescent 

 

 

PRCS Sindh Provincial 
Branch 
Hilal‐e Ahmar House, Main 
Clifton Road, Karachi. 
Tel:+92‐21‐5833973 / 
5836281 / 5875798 
Fax :+92‐21‐5830376 
E‐mail 
:prcsindh@cyber.net.pk 

Anita  Ghulam  Ali  (her 
name  is given as a contact 
for RSDD but no details are 
available) 

 

 

Now known as Former 
Director of Sindh 
Education Foundation 

N/A 

Road  Traffic  Injury 
Research  and  Prevention 
Centre (RTIR & PC) JPMC 

 

 

Dr  Rashi  Jooma  (UN 
Principal  Investigator, 
JPMC Director) 

Mr Asad Jahangir Khan 

+92 333 3212 6655 
Ext 4763 at AK Hosp 
 
+92 (0)333 2155 263 

Dept  of  Urban  & 
Infrastructure  Planning, 
NED  University  of 
Engineering & Techology  

 

Prof Dr Mir Shabbar Ali +92 21 9926 1261 ext 2354

Shell Pakistan Ltd 

 

  generalpublicenquiries‐
pk@shell.com 
Shell House, 6 Ch. 
Khaliquzzaman Road, 
Karachi‐75530. 
Tel: +92 (21) 111‐888‐222 

Journalist    Zofeen Ebrahim  Zofeen28@hotmail.com 
Pakistan  Engineering 
Council  

 
   

 
The absence of any response to repeated emails and in some instances to messages left on 
telephone answering machines from some of the organisations was disappointing. This was 
particularly so with the Red Crescent, The Education and Literacy Department, The Edhi 
Foundation and Shell Pakistan. Perhaps the biggest hurdle was in making contact with any 
representative form the Traffic Police but eventually through the efforts of Mr. Malik Zaheer-
ul-Islam an interview was secured with the newly appointed head of Traffic Police in Karachi. 
 
In the past, the various factions of the Traffic Police have been reluctant to be part of any 
organisation set up by the WSD or other equivalent or parallel department within the Sindh 
government and have consistently and hence have been unable to co-operate closely 
enough to play a significant part in the development of a structured plan to improve road 
safety. Anecdotal evidence is that the Police do not like being criticised for the poor reporting 
of crash data or the lack of enforcement and hence do like joining in with other organisations 
which might comment on their poor standard of work. This, as with other inter-departmental 
rivalries and jealousies, needs to be eliminated. It has to be stressed to all those involved in 
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road safety that the aim of reducing RC deaths and casualties is a common objective which 
must over-ride all other considerations. 
 
Action Plan 

How do we get the police on our side? This is the crucial component; it is also the most 
difficult. The involvement of the Traffic Police, whether NHA, Sindh government or Karachi, 
is crucial in terms of both the collection of road traffic crash (RTC) data and the enforcement 
of traffic regulations. It would appear that not only the Police but also many other 
departments and organisations would prefer to be part of a non-aligned body with executive 
powers.  
 
 
 
 
 
 
 
This would necessitate the First Minister or the Governor of Sindh Province establishing 
such a body by decree so that not only its executive powers would be established at the 
highest level but its funding would also be beyond the reach of other government 
departments. This body – to be called the Road Safety Department would have to be 
answerable directly to the First Minister via his Secretariat. 
Contact, involvement and containing representatives from the Minister of Transport, the 
Works and Services Department, the Finance Department, Chief Minister’s Secretariat, the 
Department for Higher, Technical and School Education, the Home Department and the 
Planning, Development and Special Initiatives Department as well as several other non-
government organisations such as the Red Crescent, engineering departments at 
universities, the RTIR&PC, the Edhi Foundation and road user organisations, this road 
safety executive’s prime function is to bring the various departments together, to foster their 
involvement and to implement the National Road Safety Policy and Strategies. 
 
 

 
 
 
 
 
 
 
It is acknowledged that the Works and Services Department (WSD) and the Road Services 
Development Department (RSDD) have undertaken useful work in the past. However it is 
clear that these departments no longer have either the funding or the staff resources to 
manage any significant change to the road safety scene. 
 
Currently it appears that the traffic police from both the Sindh Government and NHA collect 
information relating to fatalities or crashes which result in severe or multiple injuries, for 
example when buses crash resulting in numerous deaths and injuries. Those that are 
attended are merely the tip of the iceberg. The degree of under-reporting is alleged to be 
extremely high. Even those crashes resulting in fatalities are alleged to be under-reported by 
as much as 46% - see section 1.2; the under-reporting of crashes resulting in either severe 
or slight injuries may be as much as 3200%. 
 
 
 

First Step – An executive body must be formed 
which is independent from all other departments in 
the Sindh Government to take charge of all aspects 
of road safety. 

Step 2 – The executive body – to be named the 
Road Safety Executive – is to represent the multi-
disciplinary aspects of road safety from the various 
government Departments and to implement the 
National Road Safety Policy, Strategies and Action 
Plan 

Step 3 – The first task facing the Road Safety 
Executive is to devise a Mission Statement which 
reflects the primary objective and its overall function. 
It should aim for a quantitative reduction in road 
traffic casualties over a predetermined period. 
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Without a road safety framework and action plan nothing will happen. The main problem is 
that an effective framework and action plan should be evidence-based and currently there is 
limited and very vague evidence, other than anecdotal. The main problem behind this 
scenario is that there is no organised crash data collection and that which does exist is not 
rational, digital or computer-based therefore does not lend itself to analysis and 
interrogation. 
 
This deficiency in data collection and provision must be addressed as urgent. Without 

reliable and robust data there can be no correctly targetted policy or strategy. Under the 

circumstances it may seem appropriate to produce a framework and Action Plan based 

purely on anecdotal or subjective assessment of the situation but this will probably result in 

the misapplication of valuable resources, something that Sindh Province can ill afford. 

 
 
 
 
 
 
 
 
 
Given the likely potential benefits of a properly targetted strategy as being several billions of 
Rupees, it should appeal to the authorities to invest funding and manpower resources in the 
most effective manner.  
 
The Framework and Action Plan will also cover the need to act on all fronts – to combine 
engineering with enforcement, education, training and publicity. Road safety currently has an 
extremely low profile in Pakistani culture. Nowherewithin the urban or rural scene was there 
any sign of any entreaty to motorists to take care, wear seatbelts or drive sensibly or within 
the speed limits. This has to change.  
A wide range of education programmes should be rolled out across both primary and 
secondary education and road user training insituted also through schools for the benefit of 
pedestrians and cyclists. At Univeristies, colleges and other places of further education, 
course could be held for the benefit of drivers and motorcyclists so that the country’s best 
brains have guidance to preserve and maintain their usefullness to society. 
 
 
 
 
 
 
 
 
 
 
However it is in the sphere of enforcement that it is estimated that a reduction in deaths and 
injuries can be most effective. Currently there does not appear to be any enforcemet simply 
because no regulations are apparent. Firstly it is understood that driving licences are 
purchased rather than being awarded on the basis of passing a driving test. This is a 
fundamental flaw and should be applied as a matter of urgency, particularly when applied to 
HGV (truck) or PSV (bus/coach) driving licences. Since motor vehicles appear to be required 
to be licensed it should be simply a matter of extending the licensing authorities remit to 

Step 4 – The second task facing the Road Safety 
Executive is to establish and develop a robust and 
orderly system of crash data collection which is 
computer-based so that information can be analysed 
and used as a basis for future strategies. Actions 
taken to improve road safety must be evidence-led in 
order to maximise the effectiveness of funding. 

Step 5 – The next task facing the Road Safety 
Executive is to establish working procedures and 
practices in line with a Safe Systems approach and 
compliant with ISO 39001. This will further ensure 
that funding is maximised and a consistent, objective 
and rational approach is promulgated towards 
achieving the prime objectives.



Appendix HRoad Safety Framework and Action Plan 

include driving licenses although this would require the introduction of a testing regime 
manned by fully-trained examiners. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Regulation signing is painfully lacking and when visible is usually inappropriately designed or 
located. This Specialist has personally witnessed wholesale ignorance of the convention as 
applied to various types of traffic signal and roundabout junctions, not necessarily because 
drivers and riders do not want to obey the regulations but on the basis that there are no 
regulations or even basic guidance shown for motorists to follow. This is despite being 
assured that every motorist is handed a free copy of the Highway Code. This assurance is at 
odds wih the counter evidence that driving licences can be bought freely on the open 
market. This practice must be outlawed and the entire process of driver training and testing 
be put under the auspices and control of the Road Safety Executive. 
 
An absolute necessity in any road safety programme is the inclusion of a comprehensive 
and broad-based programm of education coupled with practical training. Because negative 
attitudes are so firmly entrenched in the minds of the population, this is seen as very much 
as a long-term project, starting at primary school level, targeting schoolchildren of ages from 
6 up to 11, and then taking road user training via set modules up to mid- and late teens. The 
courses should be designed to fit in with the National Curriculum and all aspects of road 
safety, from walking to school to watching traffic and learning how to cross the road at the 
correct places, should be taught in relation to other practical aspects of other classes. For 
example the result of a 40 ton truck hitting a 100Kg person could be explained by using it as 
an example in a physics lesson. The role of educationalists will be essential in putting 
together such a programme. A suitable title for the entire collection of courses for ages 6 to 
16 should be given a strong short title synomous with surviving in the wild territory of the 
highway, for example “Survive to Live” or something similar. 

Step 6 – The next task facing the Road Safety 
Executive is to work with the various branches of the 
two Traffic Police Forces to a) establish a full training 
programme in all aspects of data collection and 
recording of crash information and b) to increase the 
level of enforcement of ALL road and traffic 
regulations with regard to driver behaviour, driver 
testing and vehicle testing.  

Step 7 – Concurrent with the preceding task will be 
the task of initiating a driver testing regime which will 
be managed and operated by the RS Executive and 
make use of fully trained invigilators tasked with 
propagating their experience to future staff as well as 
undertaking the regulation of driver training schools. 
A Provincial deadline for being in possession of a 
new official driving licence will have to be introduced 
in order to make the new system effective. 
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The exisitng level of competence of road safety engineering is very low. Added to a drastic 
shortage of qualified engineers, educationalists and enforcement specialists, the exisitng 
personnel are not particularly well qualified in applying effective road safety inerventions. 
Funding is essential for boosting the level of resources and expertise but also the need for 
importing specialist expereinced personnel to teach , advise and train local staff mus be 
recognised. This is particualrly evident in the area of infrastructure and highway design. 
Highway design capability is fairly basic and Traffic engineering almost non-existent. The 
use of traffic management techniques does not seem to be in evidence at all with makeshift 
signing being used, roadworks sadly lacking in temporary traffic management and an almost 
complete absence of adequate signing and road marking. No attempt is made to address 
road safety problems at specific sites since the information on which to base deployment is 
not available. Modifications to the highway infrastucture and network are reactive and based 
purely on what appears to be gut reaction. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
There are many fundamental aspects of road safety which need attention before more 
sophisticated aspects can be dealt with. This is not exclude them but rather to priotise 
events and programme according to available resources. The dictum of “One step at a time” 
is never more relevant in this case. The setting up of the Road Safety Executive is the 
primary move. Without this, nothing will happen, Old factions and jealousies will remain 

Step 8 – The roll-out of an ongoing comprehensive 
and broad-based education and training programme 
aimed at school children aged 6 – 16 to be initiated 
by the end of the first year of the Road Safety 
Executive’s appointment. The content of the staged 
modules is to be reviewed on an annual basis. 
Accompanying the education is to be a series of 
training sessions on road user basics such as 
walking to school, cycle training and inter-action with 
parents. Parental involvement and participation is to 
be encouraged 

Step 9 – The commencement of a programme of 
recruitment and training to increase the road safety 
engineering capability. This facility is to come under 
the direct control of the Road Safety Executive and 
to incorporate the existing RSDD and any relevant 
staff from WSD so that a closer liaison is made 
between the various disciplines within road safety.

Step 10 – Concurrent with the above step, an 
intensive training course in the operation and 
management of a crash data computer system 
including cluster analysis of the data to provide a 
basis for prioritisation of engineering and other 
remedial works. This will lead to the production of an 
annual report detailing current and proposed 
workload.  
A system to monitor progress and effectiveness of all 
works will be introduced. 
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within the Sindh Government and available staff will continue to be moved around and 
redeployed according to whim and not to assist in any material manner. 
 
The Road Safety Executive should consist of a central committee comprising 
representatives as previously detailed and be chaired by a person of commitment, 
administrative competence and pesonality rather than detailed competence in any particular 
aspect of road safety so that he/she remains objective in their interpretation of urgent and 
future requirements. However, the chairman must be politically independent otherwise any 
political alignment will lead to disruptive tactics by political opponents. Road safety 
considerations must over-ride any political wrangling. 
 
Second stage activities, i.e. those that are considered as important but which can be 
introduced following the successful implementation of Steps 1 to 10, are to include a 
province-wide publicity campaign based on driver behaviour in relation to speeding, use of 
seatbelts and mobile phones, driving with care and consideration, informing road user public 
of services and deadlines and advising vulnerable road users to use facilities if and where 
provided.  
 
The publicity campaign to include the use of roadside billboards, the use of the news and 
television media and also popular media such as Facebook and Twitter. A fully functional 
interactive website for the Road Safety Executive is essential. 
It is envisaged that following the incorporation of the traffic police and road safety 
engineering disciplines under the auspices of the Road Safety Executive that a much closer 
working relationship will develop with the necessity of the collection of accurate data as 
being crucial to the succes of future programmes of crash and casualty reduction being 
understood.  
 
It is hoped that the police will be more approachable in terms of road user behaviour and 
themselves will be more inclined to improve their own driving skills inasmuch they will start to 
lead by example rather than to display ignorance and non-compliance with traffic rules and 
regulations which is the current situation.   
 
Imperatives –First steps 

The foregoing steps are all dependent on the formation of a Road Safety Executive. Without 
its formation, there is little hope that any significant change will be achieved. The current 
levels of resource and commitment which are required for significant change are not 
apparent within those departments of Sindh governemnt with which any connection has 
been achieved. Anecdotal evidence paints an even grimmer picture. 
 
For any substantial effort to materialise is up to the government at the highest level to 
understandand and appreciate the urgency of the situation and to act accordingly. 
 
  


