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E X E C U T I V E  S U M M A R Y  

The Transport Research Laboratory (TRL), in association with University of  Birmingham, 
were appointed by the Department for International Development to carry out a study entitled 
'Transferring road maintenance into the private sector' under their Knowledge and Research 
programme, and this report presents the findings of the project. 

Despite the importance of roads in terms of both their intrinsic value and the role they fulfil, 
most are poorly managed and badly maintained in the developing world. It is estimated that in 
Sub-Saharan Africa alone, it would take in the order of  £30 billion to restore all the roads 
requiring immediate rehabilitation and reconstruction. Similarly, for Latin America it is 
estimated that between one and three per cent of  GDP is being wasted per year due to 
additional vehicle operating costs and rehabilitation caused by inadequate maintenance. More 
effective management of  the infrastructure would therefore free up scarce funds and hence 
contribute to the economic well being of  such countries. 

In recent years, there has been a general worldwide trend towards increasing the use of the 
private sector in road maintenance, which has been seen by many as a means of stimulating 
more efficient and effective use of resources. The report reviews the documented evidence of 
such changes, and also draws on case study experience derived during the project from Ghana, 
Colombia and UK and from discussions with professionals with experience in the subject. 

It is difficuit to identify objective, quantitative conclusions on the experience of increased use 
of the private sector, since such changes are always concurrent with changes in other aspects of  
road management (such as funding mechanisms, funding levels or broader institutional 
structures). However it appears that: 

without adequate, stable funding, initiatives such as internal restructuring of a government 
organisation or increased use of  the private sector can have little effect - the road network 
will continue to be poorly maintained. However, the symptoms might be different. Where 
a road administration is performing all operations in house, equipment and labour will 
remain under utilised and actual operations on the network will be minimal; where a road 
administration is malting use of  private contractors, the unstable flow of funds will result in 
sporadic appointment of  contractors, and continual problems of payment defaults such that 
contractor operations might be ineffective and inefficient. 

functional separation of the different roles required for road management in an 
organisation, from policy level through to operations, is often seen as a key means of 
improving efficiency and effectiveness. If private contractors are to be used to a large 
extent, then this separation needs to have been properly institutionalised if the initiative is 
to be successful. However, for functional separation to be successful, there might often be 
the need to increase the number of  staff involved in road maintenance. Clients have often 
underestimated their requirements for the management of  contractors, and subsequently 
have either recruited extra staff or appointed external contract managers. Similarly, where 
direct labour organisations (in-house works organisations) have been required to operate on 
a more commercial basis, staff have often been recruited to strengthen the management of  
operations. 

most organisati0ns report cost savings over the time period when use of the private sector 
has increased. The oft quoted view is that contractors tend to work more efficiently. 
However, it appears that the fundamental reason for such cost savings is due to the move to 



a more competitive environment. It is apparent that government owned direct labour 
organisations might be just as competitive if they are allowed to compete with the private 
sector and, conversely, private contractors operating in an uncompetitive environment will 
be no more efficient than a public organisation. In addition, contractors pricing strategies 
in an uncompetitive environment might mean increases in the future above the actual 
increase in costs. 

due to the nature of  road maintenance and the on going developments in the ways it might 
be specified, successful use of the private sector requires an environment of  cooperation. 
Particularly where more significant risk is transferred to contractors (examples include 
South America, UK and Australasia), the need for a partnering type approach is apparent. 
Concern is expressed by some that such approaches might be problematic in environments 
where corruption is an issue. 

A review of  experience in the developed world reveals, in general, that the trend has been for a 
gradual stepwise approach to introducing the private sector into road maintenance activities. 
The approach has been to separate fimctions and restructure in house government organisations 
to improve their operations to the point where they are broadly viable and efficient in the 
operations they perform. During this time, the private sector has gradually gained in 
experience; from a starting point of  performing on small, fairly tightly specified contracts, it 
has developed to the extent where large contracts, involving significant risk for the private 
sector, have been awarded. The transfer of  efficient public sector organisations has occurred at 
this latter stage, in which the private sector has taken over the organisations on appointment to 
a large, long term contract (for example, responsibility for a local authority network, for both 
routine and periodic maintenance works, for a term of  three to five years). 

By contrast, it appears that experience in the developing world has been for more dramatic, less 
stepwise change. Often, where maintenance operations have been performed solely by the 
public sector, a gross lack of funding has meant that such operations have almost been non- 
existent. In such environments, there is also a lack of experienced contractors in the private 
sector. However, most initiatives seem to have concentrated on developing the private sector, 
and it appears that initiatives to develop the public sector organisation (with a possible view to 
later transfer to the private sector) have been limited. The focus has been on training and 
development of  the private sector and issues such as determining suitable working methods 
(e.g. labour or equipment based) and establishing adequate and stable funds have been 
paramount. 

Based on the principle of  competition, this report argues that an environment in which both the 
public sector and private sector are able to compete for the same work is the most sustainable. 
It identifies the principles for such competition which have been learnt in the developed world, 
predominantly in the UK, and the steps which were taken to improve in house government 
operations. It also addresses the key issues faced by those seeking to develop a sustainable but 
competitive private sector in the developing world. It concludes that stepwise moves towards 
competition and use of the private sector are required and outlines the suggested steps, in terms 
of organisational changes within the road administration, and corresponding developments in 
contract maintenance procedures. It is therefore hoped that the report will aid all those who are 
seeking to improve their maintenance operations. 

The report is structured to reflect the process which a road administration might go through in 
addressing how to change to a more competitive environment. The structure is explained in 
more detail in the introduction. 



A B S T R A C T  

This report attempts to draw together the key issues relevant to road administrations which are 
aiming to make increased us of the private sector in road maintenance. It draws on recent 
literature together with experience collected during the project from case studies carried out in 
Ghana, Colombia and the United Kingdom. A number of other case study experiences have 
been incorporated from unpublished articles and discussions with practitioners in the subject 
area. The purpose of the report is to assist those considering implementing changes to the 
delivery of  road maintenance, by identifying the range of options available and the steps 
required in the change process. 

The key issues covered are: a) organisational models relevant to road maintenance; b) the 
process of  change and its implementation; c) requirements in assessing existing maintenance 
and contracting operations; d) the need for competition; e) improving the performance of 
client operations, direct labour organisations and private contractors in road maintenance; and 
f) use of appropriate contracts and contract management procedures. 

1. I N T R O D U C T I O N  

1.1 Background 

The importance of  addressing road maintenance properly is now well understood and is 
illustrated by the consequence of neglect. For example, the World Bank has estimated that of 
85 countries receiving their assistance for roads, the cost of  reconstruction has been between 
three and four times the cost of  earlier preventive maintenance which would have avoided the 
need for this later reconstruction. The effects on the road user are also significant: vehicle 
operating costs increase by similar or greater amounts due to such neglect (Harral and Faiz, 
1988). If both the effectiveness (quality and timely worl 0 and the efficiency (optimum cost) 
of road maintenance can be improved, then it is apparent that significant economic benefit 
will result. 

The Road Management Committee of PIARC (Montreal Congress 1995) have reported that 
the majority of periodic maintenance work is undertaken by private contractors and the 
majority of  routine maintenance is by in house direct labour organisations (DLOs, 
alternatively known as agency force). There is a general perception, but not necessarily 
proven, that DLOs are inefficient whereas private contractors are efficient. Examples exist of 
unproductive and inflexible DLOs, strongly unionised and resistant to change. An early study 
by the World Bank(Miguel and Condron 1991) recommended a policy of making more use 
of private contractors for maintenance whilst recognising that the process of change would 
require careful planning and preparation. 

Another driver of change has been the restructuring of  the road sector which also seeks to 
make more use of  the private sector. This reflects the global trend of revising the role of 
government from that of being an operational organisation (with a large number of skilled and 
unskilled employees) to that of  being an enabling institution (with a small number of skilled 
'fund' managers) for operations performed by the private sector. Operating within this 
context, road managers who have been responsible for improving road maintenance have 
sought to develop appropriate management and procurement procedures for their own sub- 
sector, to obtain best value for money. At the same time, in the emerging world, realisation of 
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the road maintenance crisis has stimulated various initiatives (for example, the Road 
Maintenance Initiative in Africa and PROVIAL in Latin America) by development agencies, 
led by the World Bank, to consider ffmdamental restructuring of the road sub-sector. Hence 
increased involvement of  the private sector has usually been one of many coincidental 
reforms. 

1.2 P r o c u r e m e n t  methods  

A number of  different mechanisms are available for procuring road maintenance services. 
The traditional method was for all administration, management and service provision to be 
carried out by the road owner within one organisation. Several countries have experimented 
with reforms whereby some or all of  the functions of  the road administrator, manager and 
service provider have been contracted out. The wide variety of  road maintenance contracts in 
use world-wide reflects the different levels of  development as well as cultural aspects. At one 
extreme, contractors are appointed for long terms (5 years or more) after an extremely 
competitive bidding process, and take on responsibility for all road maintenance activities on 
a significant length of road. Payment might be made on the basis of  road performance (for 
example, riding quality for pavements and response times for emergencies) rather than for 
work activities. This represents a significant transfer of  risk to the contractor, and therefore 
requires an experienced contracting industry. Examples include Australia (Smith et al, 1994), 
Canada (Gaston, 1994) and more recently countries in South America (Zietlow, 1998a). 

Given the nature and breadth of  the reform process mentioned above, it is difficult to draw 
rigorous comparisons between the different methods of  procuring road maintenance, in 
isolation from the more global effects of  restructuring. In particular, cost comparisons are 
notoriously difficult due to the different government cost accounting systems used, market 
conditions and other factors which affect a contract price (Heggie and Vickers, 1998). 
However, examples of  reported experience are: 

i) In 1991 the UK Audit Commission released a study of  the impact of  competitive 
tendering on highway maintenance for 13 local authorities. The study concluded that 
increased competition in maintenance had created savings worth approximately £25 
million a year without a deterioration in the quality of  work. It found on average that 
authorities had saved 15% on the work newly exposed to competition with individual 
authorities experiencing reductions up to 29% (Audit Commission, 1991). 

ii) It is reported that Brazil has reduced the costs of  road maintenance by 25% for 
equivalent service quality through switching from force account to maintenance by 
contract (World Bank 1994). 

iii) Zietlow (1998) suggests that savings of more than 50% of  maintenance costs per km 
can be achieved when contracting is used compared with using the road 
administration's own work force. This is based on evidence in Latin America as well 
as documented evidence of experience in Australia (Frost and Lithgow, 1996). 

Whilst the above examples show savings made, it is not clear exactly which changes have 
produced the savings. For example in the UK, the introduction of competition prompted 
consequential changes in procurement methods and the savings made were not necessarily the 
result of  using private contractors. 
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Although most authors agree that maintenance by contract is generally cheaper than by in- 
house organisations the evidence is not universal. Apart from the lack of data to confirm how 
profitable contractors might be on any given contract, some road administrations suggest in- 
house costs are lower. For example, Roads Directorate of  Chile (Vialidad) has been able to 
establish a reliable accounting system with which a direct comparison of contract and in- 
house maintenance could be made. The results indicate that some maintenance operations are 
on average performed 40% lower than by contract (Miquel and Condron, 1991). However the 
comparison is not conclusive because in-house operations are not necessarily performed to the 
same stringent standards required for similar operations performed by contract (it is 
understood, however, that the Chilean experience since the review is more favourable towards 
use of private contractors). Similarly officials from France believe that maintenance work can 
be carried out more efficiently in-house than by contract (Miquel and Condron, 1991). 

Nearly all authors agree that force account work units become more efficient when they have 
to compete with private contractors. In the example of Australia quoted above (Zietlow, 
1998), the in-house work force, competing with a private contractor, had in fact achieved 
significant improvements in productivity to the extent that later in the pilot project, cost 
comparisons suggested it was 6% cheaper than the contractor (Smith et al., 1994). Similar 
evidence is quoted for maintenance of  a secondary network in the UK (Madelin, 1994). An 
established competitive environment therefore seems to be the key requirement. PIARC 
concluded that in-house organisations could compete effectively with private contractors 
given the opportunity, as long as a clear set of  rules is defined and there is open 
accountability. 

1.3 This study 

The purpose of this study is to identify the different approaches adopted world-wide for 
increasing the use of the private sector for road maintenance and to assess the competing 
claims of public or private sector involvement. By providing a critical review, it is hoped that 
the report may be of  some use to those countries currently considering such initiatives. The 
initiatives are often referred to as 'contract road maintenance' or 'maintenance by contract' - 
these latter terms, however, do not necessarily require increased involvement of  the private 
sector (contract procedures can be applied for inter-departmental government works as well) 
but it is usually implied, and the terms can be considered synonymous for the purposes of  this 
study. Indeed, as will be discussed later, appropriate procurement procedures and 
organisational changes appear more fundamental to ensure success than the issue of which 
organisation (public or private) actually does the work. 

This report aims to address the above issues, by considering how best to deliver road 
maintenance, at the operational level, based on international experiences to date. It is 
designed to help governments and road authorities who are considering a move to increased 
use of the private sector, by identifying the key steps which should be assimilated if the move 
is to be a success. The report also addresses the potential for improving the performance of 
an in-house works organisation. It is considered that the reporting of practice, and of others 
experiences, is of  more value than any general theory and so case studies and examples are 
presented throughout. Indeed, a key conclusion of  the study is that increased dissemination of 
real practice through case studies and 'stories', will enable a much greater understanding of 
the process required for successful change. 
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The key tenet of  the report is that road management is a process of  continuing change and that 
the change process for each country will be unique. It is hoped that the layout reflects the 
change process, and helps to stimulate the reader to think about the required changes in their 
environment. The report is therefore structured in the following way, summarised in Figure 
1.1. 

First, key experiences from case studies, assembled in this project, and from a wider literature 
review are described in order to alert the reader to the important issues(Chapter 2). Then the 
background issues of  organisation and management are addressed, showing how the road 
sector might be structured to ensure the needs of the user and the network are properly 
addressed (Chapter 3). The report then considers how road administrations might move to 
perform road maintenance more efficiently, in terms of  the use of  either in-house or private 
sector organisations. Chapter 4 considers the change process and the probable steps required 
to assimilate change within an organisation. Chapters 5 and 6 suggest approaches for 
assessing the existing situations and potential for change, and the remaining chapters then 
describe the possible models and arrangements for efficient and effective delivery of 
maintenance operations, drawing on case studies of  world-wide experience. Key conclusions 
of the study are presented in Chapter 12. Acknowledgements are made in Chapter 13. 

Chapter Description 
Nos. 

I INTRODUCTION I 1 

I 
I WHATARE THE KEY ISSUES? I 2 

I 
SOME GENERAL DEFINITIONS I 3 

l 
THE PROCESS OF CHANGE [ 4 

! 
HOW DO WE START? ] 5 - 6 

I 
WHAT MIGHT WE DO? ] 7 - 11 

Introduction to the study 

An overview of experience to raise the 
key issues 

A framework to help us define where we 
are 

What should we expect in the change 
process, and what can be reasonably 

managed? 

What studies do we need to make, in 
order to determine the changes required? 

(Ch.5 - internal, Ch.6 - external) 

! 
l CONC,OS,ONS I ,2 

Figure 1.1 Structure of this report 

Where might we move, and what are the 
priorities? (Ch.7 - competition, Ch.8 - 
client issues, Ch.9 - DLOs, Ch.1O - 
contracts, Ch. 11 - contract management) 

Key conclusions of the study 

Appendices are included to expand on aspects of  the report. Since significant difference 
occurs world-wide in the terminology used in this subject area, a full glossary of terms is 
presented as Appendix A. Appendix B provides a selected bibliography of  some of the 
references reviewed for the study. 
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The methodology of  the study started with a literature review, which made considerable use 
of an earlier World Bank study (Miquel and Condron, 1991) and subsequent work by PIARC. 
Preliminary conclusions and views were then refined by a series of  case studies in the UK, 
Ghana and Columbia. The cases studies were chosen to gain practical knowledge of a range 
of countries, conditions and experience with particular reference to the needs of  low income 
countries. The case studies are currently unpublished reports (Parkman and Madelin, 1999, 
Parkman, 1999a, 1999b) but will be published as a separate companion to this report in due 
c o u r s e .  
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2. L I T E R A T U R E  R E V I E W  A N D  C A S E  S T U D I E S  

2.1 Exper ience  from countr ies  and organisat ions  

2.1.1 World Bank 
Miquel and Condron reported in 199I on maintenance by contract in 10 countries. Their 
main conclusion was to encourage more use of private contractors whilst recognising that: 

• the change from DLO would require planning and the contractors would need support and 
training; 

• private contractors did not have the necessary skills and would benefit from transferring 
skills, plant and equipment from the DLO; and 

• toad authorities need to specify maintenance tasks, prepare contract documents and 
supervise the contract. 

Other World Bank reports (chiefly Lantran, 1990 - 1994 and Gyamfi and Ruan, 1996) focus 
on the ways and means of  encouraging the move to contract maintenance by reporting on best 
practice. 

2.1.2 PIARC 
The Road Management Committee have confirmed that maintenance by private contractors 
can be successful but extended the 1991 World Bank study by focusing on the organisational 
implications and the benefit of  subjecting DLOs to competition. Their report concluded that: 

• major savings can be made by organisational change (e.g. client / contractor split) and 
better procurement policies, regardless of  who undertakes the work; 

• DLOs can respond to a competitive environment by increasing efficiency, provided that 
managers are given authority to manage and politicians restrict their role to policy 
development and do not interfere with operational matters; 

• monopolies could emerge if all work was placed in the private sector; 
• the length of contract and its packaging can affect the price tendered and the level of  

interest from contractors; 
• the accounting rules for a DLO must be specified and the process of  procurement open to 

scrutiny and audit; and 
• there is a case for a mixed economy of efficient DLOs competing with private contractors. 

2.1.3 UK experience 
A number of highway authorities have transferred their DLOs into the private sector. The 
case studies of  Berkshire, Somerset and Shropshire (Parkman and Madelin, 1999) do not 
reveal any immediate cost savings directly attributable to the use of contractors. The savings 
made in Shropshi~'e followed from organisational changes, the development of  client / 
contractor roles and improved management of  the DLO in competition with private 
contractors. In all of  these cases the move to contract maintenance was justified by the 
particular circumstances in the UK of: 

• government imposed restrictions on the type and location of work for which a DLO could 
bid; 

• expected budget reductions both locally and nationally; 
• changes in the management of  national roads reduced the work available for DLOs; and 
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• a requirement for total competition in 1996, including all emergency work, which left 
DLOs vulnerable to predatory bids from contractors. 

Contract maintenance was arranged by a process of  competition which required the successful 
contractor to accept on transfer the majority of  DLO workforce, plant and equipment. Five 
year contracts were let which combined routine, emergency and some periodic maintenance. 

2.1.4 North Amer ican  experience 
Studies by Gaston (1994, 1996) in both the USA and Canada indicated that budget reductions 
and political pressure were the main drivers of  change. British Columbia was one of  the first 
major privatisations and this is reported below. Gaston found no clear evidence of cost 
savings and his conclusion was to support a mixed approach of organisational, procurement 
and DLO improvement. 

The case of Essex County in Massachusetts (Kerasiotes 1993) however revealed a story of  
gross DLO inefficiency and resistance to change. The DLO had become overstaffed and 
inflexible through strong unionisation, weak management and lack of political will. The 
transfer of  all routine maintenance to private contractors by the Massachusetts Highways 
Department produced significant savings and improved performance. 

In spite of  the previous example, most commentators in the USA tend to favour the creation 
of a competitive environment to secure efficiency improvements rather than total contract 
maintenance (Lighthizer 1994, Jenson 1997, Forbes 1997). The advantages are seen as: 

• retaining control over the activity for which government is responsible; 
• preventing a private sector monopoly; 
• demonstrating that the public sector can and must be efficient and compete successfully; 

and 
• maintaining quality. 

The General Accounting Office reported (General Accounting Office, 1997) on privatisation 
with the following conclusions: 

• privatisation requires a political champion; 
• government needs to establish an organisation and analytical structure for effective 

implementation; 
• legislative changes and/or reduced funding may be required to encourage privatisation; 
• reliable cost data on government activities are required to support informed decisions and 

assess overall performance; 
• strategies are required to manage workforce transition; and 
• monitoring and oversight are required to protect government interest when its role in the 

delivery of  services is reduced through privatisation. 

2.1.5 British Columbia  - Canada  
In 1988 British Columbia began privatising all highway maintenance in the province and 
published a review in 1994. It was a politically inspired change and the following lessons are 
pertinent: 
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evaluation of costs from "before" (DLO) to "after" (contractor) is impossible because no 
common output measures had been established; 
there was a 15% increase from phase 1 to phase 2 contracts, a higher rate of  increase than 
expected with in- house DLO activities; 
an adversarial relationship existed between the client and private contractor which must be 
avoided in future (caused by poor specification and difference of  opinion about 
prioritisation of tasks); 
more client management staff were needed than predicted to supervise the contracts; 
the specification had encouraged short term maintenance activities at the expense of  
preventative maintenance; 
contract maintenance was a high risk endeavour because there was no evidence of 
anything wrong with the Ministry's original maintenance programme; 
the Ministry lost the ability to estimate or monitor actual costs of  specific maintenance 
jobs for future management purposes; and 
training and apprenticeships had almost been eliminated in the province. 

2.1.6 Ghana 
The original pressure for change came from an economic crisis and an over staffed civil 
service and was supported by donor organisations. A major problem for reform was to 
overcome the chronic shortfall in fimding which left contractors unpaid and therefore 
reluctant to work. Initial reforms included the setting up of a Road Fund and a move towards 
payment by results for the DLO. Only limited success was achieved until the Road Fund was 
modified to increase income mad to give it more independence. Current issues from the 
present arrangements (Parkman, 1999b) include: 

a reduction in the civil service has been achieved but the use of many small contractors for 
routine maintenance requires a lot of  supervision; 
initial contracts were let by inviting expressions of interest for undertaking work at pre- 
established rates - the only competition was in the selection of contractor; 
as contractors become established there is a move towards competitive tendering; 
as the funding becomes more reliable there is a trend towards bigger contracts and larger 
contractors; 
contractors needed training in estimating, understanding specifications and in output 
measures. They also needed support in the provision of equipment and materials; 
concern about corruption leads to a need for close supervision, technical and financial 
audits and a rigorous procedure for contract variations. However, this can then lead to an 
increase in bureaucracy, inflexibility and late payments. 

2.1.7 Colombia 
A strongly tmionised DLO, which was seen as inefficient, inflexible and resistant to change 
wag the catalyst for using contractors. In the 1980s the government promoted a general 
programme of change under the banner of  "Change with Equity'. The Ministry of  Works 
(MOPT), responded with the proposal to encourage co-operatives of  10-15 workers to be 
formed, called microempresas (MA), to provide an alternative means of undertaking routine 
maintenance. In practice the use of MAs enabled the service to expand and recruitment to the 
DLO was frozen. The changes were supported by donor organisations and the specific 
objectives were to: 

• improve delivery of  service 
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• reduce costs 
• increase local employment 
• involve local communities 

An evolutionary approach was adopted and care was taken to encourage and train the MAs. 
A further innovation was to appoint and train agents from the private sector who would in 
turn promote and train the MAs. The process took two years for an MA to become 
fimctionat. The following key points are noted (further details Parkman, 1999a): 

• the number of MAs grew from 28 in 1984 to a peak of 400 in 1995 when 84% of the 
network was covered. The size of an MA was limited by legislation to 15 members; 

• contracts varied from 40-60 km per MA, based on an annual productivity of 
approximately 5 km per person; 

• contracts were let for one year on a pre-determined cost base with the MOPT fixing 
salaries, overheads and providing some materials and equipment. MOPT engineers would 
direct the work with the MAs providing labour as required; 

• contracts were eventually categorised on a work content basis, with a shorter length for 
difficult roads and a longer length for easy roads; 

• the contracts have evolved towards being performance based and the payment method 
includes penalties for non compliance; 

• supervision by MOPT became onerous and was also privatised with the appointment of 
Road Administrators (AMVs). Each AMV is responsible for about 150km of road and 
between 3-5 MAs; 

• the trend on part of the network is now towards larger performance based contracts, using 
bigger contractors. These include both routine and periodic works, and were initially for a 
two year term (soon to be extended) with more risk transfer to these contractors. 
Contracts are awarded based on price and quality; 

• it is difficult to prove cost savings due to lack of data but there is more satisfaction with 
the present system; and 

• in spite of the apparent success of MAs, some local state governments refused to continue 
their employment when the MOPT decentralised maintenance responsibilities. They were 
concerned at the threat to their own DLOs. 

2.1.8 Chile 
Whilst not a specific case study, the authors received a report outlining changes in Chile 
(Nabalon 1998). The pressure for change was the expansion of the road network and a need 
to improve maintenance. It was decided to increase capacity by extending the use of private 
contractors (who were used for periodic maintenance) instead of the DLO (who undertook 
routine maintenance). The initial approach was to let one year contracts for the maintenance 
of networks of 400-600km, comprising routine and some periodic maintenance. 

• the first contract was let in 1992 and increased to 55 contracts by 1998, covering 31% of 
the national road network; 

• contracts were let on a unit price basis with monthly payments; 
• no information is available about cost savings but road conditions have improved and 

there is satisfaction with the performance of contractors; 
• contractors are now very interested in maintenance contracts; 
• the DLO is now deployed on the secondary network which previously lacked 

maintenance; and 
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• multiple periodic maintenance contracts are now let to the network contractor, so reducing 
administrative costs. 

The policy evolved in 1996 with the introduction of five year performance based contracts 
(similar to the Colombian experience above). Two contracts have been let each for 300- 
400kin of road with the aim of  gaining experience for both contractors and the Road 
Directorate. 

• the specification includes the quality of  the road surface, the provision of information and 
assistance to road users and emergency response; 

• monitoring is by the Road Directorate; and 
• contractors investigate, choose treatments and programme works. 

2.1.9 Australia and New Zealand 
A series of  workshops were held on the topic of  Road Maintenance by Contract in 1998. The 
issues which emerged in New Zealand were: 

• partnering and risk sharing; 
• the benefits of  performance based maintenance contracts; 
• toad reform, commercialisation and fimding; 
• savings achieved of  30% using consultants for management and t 7% using contractors 

since 1991 when compulsory tendering was introduced; 
• an evolutionary approach is desirable; and 
• the development of  DLOs into Local Authority Trading Enterprises (public sector 

contractors) had generally been successful but took 3-5 years. 

The issues for Australia were: 

• benchmarking and competitive tendering had improve the efficiency of  DLOs; 
• a partnering approach is required for performance based contracts; 
• initially all tenders had been won by DLOs; 
• clear rules were needed for the evaluation of contracts balancing price and quality; 
• contractors had difficulty understanding the client's requirements particularly for 

performance based contracts; and 
• consultants began as managers but have now set up joint arrangements with contractors to 

provide o total maintenance capability. 

2.2 Genera l  s u m m a r y  o f  exper ience  

Based on the reported experience above and other authors (Robinson and others 1998), it appears 
that the following conditions are required to achieve effective and efficient management of roads 
by the private sector: 

Steady funding must be ensured by 
- political and economic stability to establish a climate of  confidence and co- 

operation among operatives 
- provision of a predictable workload 
- t'maely payment for works carried out 
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• Adaptable bidding procedures and contract documents to suit the nature of  works to 
be undertaken 

• Accountability and transparency of bidding 
• Application of incentives and sanctions as necessary 
• Continuous monitoring and evaluation 

Perhaps the most important and oft quoted requirement for successful contract maintenance is 
the need for an adequate and stable flow of  funds. Indeed, case studies provided in the 
appendices illustrate this - until Ghana recently improved its funding mechanisms, contractors 
suffered delayed payments and the whole contract process (small contracts let on an irregular 
basis, which were therefore inefficient and difficult to manage) was founded upon the need to 
cope with unreliable fimding. Hence securing reliable funding is at the heart of  the reform 
process and without this, other issues affecting successful contract maintenance will have 
limited or no impact (Heggie and Vickers, 1998). 

Countries with less experience in contract maintenance have often needed to consider how to 
develop a contracting industry capable of  competing for road maintenance work. Extensive 
contractor development programmes have been implemented and these have often been 
supported by external funding agencies. Less significant transfer of  risk has occurred in such 
cases, with contracts typically being of a shorter duration (one year or less), for smaller 
lengths of  road in any given contract (which often include only certain activities), and with 
payments being made based on agreed quantities and unit prices. Examples include Ghana 
(this study), Lesotho (Miles, 1996), Pakistan (Miquel and Condron, 1991), and the Philippines 
(Tisbe and Mikkelsen, 1995). Countries with more developed private sectors have been able 
to transfer far more risk as contract maintenance has become established, as described in 
Section 1.2. 

It is therefore apparent that contract maintenance can be implemented successfully in a wide 
var!ety of cultures, but that careful consideration needs to be given to precise approach 
adopted for each specific country. Many countries have reported that significant 
consideration should be given to the change process and that a gradual transfer of  risk to the 
private sector is required, to allow contractors to gain experience. In addition, the changed 
role of  the client road administration is often overlooked but is also important (Miles, 1996). 
This reflects the broader need for stepwise change in the road sub-sector in general, which 
allows institutions to evolve in a sustainable manner, fully able to derive the benefits from 
subsequent steps, rather than sudden change which might only be for the purpose of political 
fashion (Talvitie, 1996). 

Final unpublished version | ] 



3. PURPOSE OF THE ORGANISATION 

3.1 The different functions of road maintenance management 

The management of  road maintenance activities can be viewed in terms of four main 
fimctions: planning, programming, preparation and operations (Robinson and others, 1998). 
This study is addressing the delivery of road maintenance and its focus is therefore on the 
operations function. The relationship between the fimctions is illustrated in Figure 3.1. 

Road users 

1 

Road management functions 

Figure 3.1 Road maintenance functions in relation 
to the road network and users 

Maintenance at the operational level is optimised through maximising the efficient and 
appropriate use of the resources of  labour, materials and equipment. For example, depending 
on the relative costs of  labour and equipment, the use either of  labour-intensive or equipment- 
intensive operations might be appropriate. This will have an impact not only on the way that 
operations are undertaken, but will also have implications for the supporting functions of 
planning, programming and preparation. Thus, an implication of Figure 3.1 is that, if  road 
maintenance at the point of  delivery is to be optimised, then the starting point is to address the 
operations function. However, the nature of  operations depends on the maintenance policies 
and standards and these are addressed principally through the higher level functions of 
planning and programming. But the higher level functions will need to reflect the needs of 
the road user on the network. The key recommendation is therefore that any institutional 
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change should be driven from the needs and requirement of  users and the network ('bottom 
up'). 

3.20rganisational roles 

The management of  a road network is carried out by organisations that perform a number of  
different roles. Different terms are applied to these in different countries, but the following 
are used in this report. 

Owner 
The role, or organisation, responsible for funding, establishing road policy and the legal 
and regulatory framework for management of  the road network. Typically, this will be a 
ministry of  transport, or where the administration function is also combined, a ministry of  
works and transport. The ministry will normally be acting as the de factor owner of  the 
network on behalf of  the state. 

Administrator 
The role, or organisation, responsible for effecting road policy and ensuring that the 
performance of  the road network meets the overall political aims of the owner. In many 
countries, this is referred to as the road authority or agency. 

Manager 
The role, or organisation, responsible for specifying activities to be carried out, 
supervising, controlling and monitoring activities. In most situations, the manager role is 
combined with that of  the administrator, but increasingly worldwide there is a move to 
administration appointing managers under contract (typically, engineering consultants). 

Contractor 
The role, or organisation, responsible for delivery of  operations by executing or 
undertaking works for the road administrator. The contractor is sometimes referred to as 
the supplier or producer. 

Within the various types of organisations, functions may be performed or work undertaken 
under contractual or other types of  relationship where the roles of  the 'client' (or 'customer') 
and 'supplier' are identified formally. For example, the owner may be the client for an 
administrator who is supplying road management and works execution services; the manager 
may be the client within the administrator's organisation procuring works execution services 
from an in-house DLO or external contractor. A chain of  client-supplier relationships may 
exist within the road network management system. 

3.30rganisational models 

A number of organisational models are available for delivering road maintenance. The 
models differ in the way that the four roles mentioned above are set up and relate to each 
other. Different models will be adopted to reflect different political requirements for service 
delivery. 
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3.3.1 DLO unit 
This is the traditional model for undertaking maintenance works (Figure 3.2). In this case, the 
administrator, manager and contractor are all part of the same organisation. In many cases, 
this will be the organisation of the owner, such as in a ministry of public works. 

Owner / Administrator 

Manager 

Contractor (DLO) 

Figure 3.2 In-house unit (DLO) organisational model 

3.3.2 Conventional contractor model 
In this model, the manager role is taken by the road administrator who lets conventional civil 
engineering contracts to an external contractor for carrying out the works (Figure 3.3). The 
model has been widely used for carrying out development and periodic maintenance works. 
Some use has also been made of the model for carrying out routine and special maintenance 
wo1;ks. 

Owner / Administrator 

Manager 

Several ~ contracts 

External 
Contractor 

Figure 3.3 Conventional contractor organisational model 

3.3.3 Conventional contractor - consultant model 
In this model, contracts are let by the road administrator for both the manager's and 
contractor's role. Consultants typically undertake the role of the manager and have the task of 
supervising the work undertaken by contractors (Figure 3.4). In the specific case where a 
DLO unit has been awarded a contract after competition with the private sector, then it might 
be that an external Manager is under contract to a client to manage its own in-house works 
unit. This has happened recently in the UK (reported by D Robinson of W S Atkins 
Consultants as reported in Robinson and others 1998). 
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Contract~ Owner/Administrator ~Contract 

External External 
Contractor ~ manager 

Supervision 

Figure 3.4 Conventional contractor - consultant organisational model 

3.3.4 The total service provision model 
In this mode1, a single contract is let by the road administrator to the manager (Figure 3.5). 
The manager is then responsible for providing all services to the administrator. The manager 
organisation can choose whether it will undertake the contractor roles itself, or whether it will 
engage contractors for this, either on a competitive or a negotiated basis. There are limited 
examples of  this model as it represents the most significant transfer of  risk to a private 
contractor and requires a mature contracting industry. 

Owner / Administrator 

Single.contract 
External 

service provider (multi-functional) 
Figure 3.5 The total service provision organisationai model 

3 .4  O w n e r  / A d m i n i s t r a t o r  r e l a t i o n s h i p s  

For effective management, ownership of the network concerned needs to be defined clearly. 
This can sometime be a problem at local government level, where the status and responsibility 
for minor roads may not be recorded formerly, but there can also be problems with major roads 
because of uncertainty about whether central or local government owns particular roads. 
Providing that ownership is established, the various organisational structures for undertaking 
road maintenance which have been introduced can operate, in principle, at central or local 
government level. However, the relationship between the owner and administrator functions will 
vary depending on the degree of decentralisation required. 

Two basic approaches can be used when large networks need to be managed on a decentralised 
basis. In the first (Figure 3.6), the owner commissions road network management activities from 
road administrators based at a lower geographic level. The road administrator appointed can 
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then undertake work as considered appropriate using models such as those shown in Figures 3.2 
to 3.5. In the second approach (Figure 3.7), the owner commissions the network management 
activities from an administrator based at the same geographic level. The administrator can then 
undertake the activities through managers and contractors based at a lower geographic level 
(Figures 3.2 to 3.5). 

I 

I 

Central/regional ' Local 
I 

Administrator I 
Owner I " ~ . . , ~  I (various models) l 

: [ i ' ~ , '  Other 
' : administrators , 
I I 

I 

Figure 3.6 Deeentralisation of road administrator role 

Central/regional 

Owner 

V 
Administrator 

Local 

,•r 
Manager/ 
service provider 
(various models) 

I 

Other managers/I 
, service providers, 
I i 

I 

Figure 3.7 Deeentralisation of road manager role 

With all of  these approaches, arrangements between the parties can be on a conventional contract 
basis or a top-down agency arrangement. Informal arrangements are also possible, but are not 
recommended. 

There is a growing tendency in many countries to decentralise many government functions to the 
local level. This has often resulted in sizes of  network that are well below the optimum for 
effective and efficient management, and in the local road administrator organisation lacking the 
range of skills and expertise needed for the managerially and technically demanding job of road 
management. In order to overcome this problem, one approach has been for the local authorities 
to club together and procure road administration and management services from another body. 
This body can be a central or regional government road administrator, or can come from the 
private sector. The arrangement is illustrated in Figure 3.8. This arrangement enables networks 
to be managed in an effective and efficient manner by organisations with sufficient skill and 
competence whilst, at the same time, retaining the responsibilities of  ownership with the legally 
charged local government body. This is an example of the 'bottom-up agency model'. 
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Central/regional Local 

Administrator 
(various models 

~ Owner 

, Other owners 
I . . . . .  

Figure 3.8 Bottom-up agency model 

3.50rganisational change 

T h e re  are c o m m o n  features  in the w a y  that  m a n y  road  m a n a g e m e n t  o rganisa t ions  h a v e  
e v o l v e d  o v e r  t ime.  In  the  road  m a i n t e n a n c e  context ,  the  t rend  has  essent ia l ly  been  to m o v e  
th rough  the s tages  out l ined  in the  o rder  o f  sect ion 3.3. In b roade r  organisa t iona l  t e rms ,  this is 
re f lec ted  in B o x  3.1. 

Box 4.1 Evolution of road organisations 

Stage 1: Establishment of a traditional construction and maintenance organisation 

Traditional construction 
and maintenance organisation 

Owner 
Administrator 
Supplier 

All roles of owner, administrator, manager and contractor are combined, 
otten in a ministry of public works. 

In this stage, it is pmductinn that matters. Roads are built and 
sometimes maintained. Needs are well-defined, 'politics' are pervasive, and 
the constraint is funding. The road organisation is centralised and tile 
ministry (of works) manages budgets and projects at a detailed level. The 
road administrator and contractor functions are combined. Emphasis is on 
technical issues, such as standards and specifications, and works execution. 
Construction of new roads has priority. 

Stage 2: Identification of client (owner / administrator) and supplier (manager / 

Traditional road 
administration 

Owner [ 

Ad minist-~ator [ 
Supplier 

contractor) roles 
The administrator and supplier roles are separated from those of the owner 
who is represented by a ministry; manager and contractor roles are identified 
within the administrator's organisation. 

The road organisatinn begins to specialise with the identification of 
functions for planning and management (manager) and construction and 
maintenance (contractor). Political pressures force the ministry to have 
regional and sub-network perspectives in distributing monies, but occasional 
detailed project-specific management continues. Traffic safety and axle load 
control are perceived as problems due to their social cost. Road capacity 
starts to fail to meet demand. The ministry of transport, or equivalent, 
emerges as a competitor in the road sub-sector to take on the role of owner, 
and to regulate and to participate in policy guidance. 

Stage 3: Separation of manager and contractor functions 
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Road administration with 
internal functional separation 

Owner 

i'A 
m Administrator 

Servic~e p~rovider 

The manager and contractor roles are separated functionally to provide 
separate divisions within the administrator's organisatinn. 

The need for accountability and efficiency, on the one hand, and the 
needs of the environment and economy on the other, create pressure for 
changing organisational orientation from that of a provider to focus instead 
on management. The ministry, acting as owner, begins to concentrate on 
policy, and the road administrator organisatinn starts to decentralise and 
takes on those road manager functions that are not assumed by the ministry. 
There is functional separation, with that for the manager remaining with the 
road administrator, and that for the service reporting either directly to the 
ministry of transport or to the central management of the road administrator's 
organisation. The decentralised administrator's organisation aims to provide 
for full accountability and improved efficiency. The ministry defines only 
the mission of the administrator, its broad goals, and fixes the budget and 
pricing rules. There is rivalry in the transport policy area between the 
ministries of works and transport, if both still exist. A roads board is likely to 
appear. 

Stage 4: Corporatisation of the supplier organisations 

Corporatization of 
service providers 

YA 
Administ-~atorw I 

VA 
Suppl[e~ 

The contractor role is separated formally from that of the administrator by 
creating a separate public corporation; this may be followed by privatisation 
of this organisation. 

In this stage a road fund may be established to provide for partial 
autonomy of the road administrator. The ministry is Iikely to delegate budget 
distribution responsibilities to the road administrator. It will concentrate on 
defining a policy framework, and exercises periodic oversight of the road 
administrator, normally through a board. The road administrator's 
organisation is small and manages effectively using modem technology and 
management systems. The roads and road programme are managed by 
regional offices, which are also involved in performance measurement. 

Stage 5: 

Corporatization of road 
administration 

Owner [ 
YA 

Admin[st~tor I 
YA 

Supplier'-- I 

Corporatisation of the adm##strator organisation 

The administrator's organisation becomes a public corporation; privatisation 
may follow, although this has been rare for other than the manager role. 

Parts of  the road administrator's organisation is corporatised and 
acquires delegated powers of legal ownership of roads on behalf of 
government. The administrator operates as a private company, subject to 
oversight from the ministry. Its income source is the road fund paid from 
road user charges. Management methods treat the road network as a capital 
asset for which a return on investment must be produced. 

Developed from: Talvitie, A P, 1996. International experiences in restructuring the road sector. Training Seminar 
on Management and Finaneing of Roads, World Bank, May 14-15, 1996. 

Organisa t iona l  evo lu t ion  can  be  a g radua l  p rocess  that  takes  p l ace  na tura l ly  o v e r  t ime  as 
o rganisa t ions  seek  to i m p r o v e  their  operat ions .  H o w e v e r ,  there  has  been  a t rend in recen t  
years  for  g o v e r n m e n t s  to adopt  pol ic ies  that  seek  to e n c o u r a g e  bet ter  va lue  for  m o n e y  f rom 
opera t ions  in all sectors.  In  the  road  sub-sector ,  this has s o m e t i m e s  led to radical  changes  in 
the  w a y  the n e t w o r k  has  been  m a n a g e d .  C h a n g e  has  been  apparen t  in two  m a i n  areas.  The  
first has  resul ted f r o m  a dr ive  for  e f fec t iveness  and eff ic iency,  and  has  led to organisa t iona l  
res t ruc tur ing  and re fo rm.  The  second  has  resul ted f rom adopt ing  a cus tomer - focused  
app roach  to road  m a n a g e m e n t ,  and  has  resul ted in s ignif icant  change  o f  cul ture wi th in  
organisat ions .  
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3.6 Hierarchy for change 

Organisational change and development needs to recognise that the ability to do this depends on 
a number of  factors. Some of  these are within the ability of  the organisation itself to control 
(internal factors). They can be broken down into technical factors relating to engineering issues 
and decisions, and institutional factors that relate to 'soft '  issues such as finance, management 
and human resources. Other factors are outside the control of the organisation (external factors). 
Effective organisational performance requires that there is capability in both technical and 
institutional areas, and that the external environment is supportive of good performance. 

Research undertaken by Brooks and others (1989), and subsequently refined by Robinson and 
others (1998), suggested that there was a hierarchy between the three organisational factors. 
Good technical output from an organisation requires that sufficient institutional capability exists 
to support this, and that the external context is conducive to effective and efficient management. 
Thus, i f  organ'asations are to change and develop, there is a need to address external and 
institutional factors first, before improvements can be made in technical capability. This can be 
illustrated using the pyramid in Figure 3.9. External factors form the foundation of  the pyramid 
smacmre. A sufficient foundation must be in place before it is possible to build the institutional 
layer. Similarly, an adequate institutional layer must be in place before the technical layer can be 
built. 

Technical or 'hard' intemal factors: 
• The availability and use of data, materials and 

supplies, plant and equipment 
• Capability to undertake technical operations, to 

meet requirements for quality, to monitor and 
Ieam from experience 

• Access to research and information 
Internal institutional- the 'soft:' internal factors: 

• Finance and resource management, including revenues, budgets and 
expenditures 

• Organisation and management, including the implementation of policy, 
organisational and administrative structures, planning, programming and 
project preparation, and the management of on-going operations 

• Human resources, including the size and composition of the work force, 
career development and training and, in many organisations, remuneration 
and incentives 

' Ex ternal -  the socio-politinal, contextual or environmental factors: 
j The physical environment 
• Legal and regulatory fi'amework 
• Socio-cultural background of the country 
• Political situation 
• Macro economy and the national resources available 
• Overall government employment policies 

Figure 3.9 The 'Brooks' pyramid oforganisational factors 
(Source: Robinson and others 1998) 
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An implication of the Brooks pyramid is that if road maintenance organisations are to restructure 
and reform, then there needs to be a political will to do this. Governments need to adopt clear 
and relevant policies, and put in place appropriate external legal and regulatory frameworks to 
support reforms. Only then, can effective commercialisation, corporatisation or privatisation be 
achieved. 
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4. O P T I O N S  F O R  C H A N G E  

4.1 P r e s s u r e s  for change 

The pressure for change will usually come from both within and outside the administration. 
Within an administration, senior managers might be concerned to ensure that their 
organisation is fulfilling its statutory obligations as well ensuring they are operating both 
effectively and efficiently. However, this will often reflect external pressure on the 
administration from both within and outside government. The major external pressure on 
road administrations in the UK, leading them to increased use of the private sector during the 
last decade, was government requirements for competitive tendering and broader political 
desire to involve the private sector. International experience has been similar, often with the 
additional pressure brought about by development banks and agencies for similar 
requirements (for example, case studies: Parkman, 1999a, 1999b). Where road users and 
other stakeholders in the network have been involved (typically through Roads Boards), then 
they also have been promoters of  the need for change. 

4.2 Identifying the options 

There are four basic options which should be considered for delivering highway maintenance: 

• improving the performance of the existing DLO; 
• developing the use of the private sector; 
• a mixture of  improved DLO and private sector; or 
• do nothing. 

It can be argued that the final option above is not relevant since there would be no change, but 
doing nothing is always an option and it is a benchmark against which any change should be 
assessed. Each option for change must also address the implications for the whole of the 
organisation of the road authority. Examples of  initiatives with wider implications elsewhere 
in the organisation include: 

• definition of client and contractor roles; 
• organisational separation of client and contractor groups; 
• procurement process suitable for both DLO and private contractor; 
• specification of  maintenance tasks and standards; 
• methods of  payment which are open and verifiable. 

4.3 Managing the change process 

Evaluation of  the existing DLO and the contracting industry will normally have been carried 
out as part of  a broader initiative within a road administration aiming to improve its 
operations and will therefore form part of  a wider anticipated change process. For an 
organisation to change successfully, evolving according to the models described in Chapter 3, 
it is recommended that the process is properly managed. Various authors have suggested 
frameworks for this process and that proposed by Talvitie (1996) is summarised in Table 4.1. 
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T a b l e  4.1 
A f r a m e w o r k  f o r  t h e  c h a n g e  p r o c e s s  

Stage Associated activities 
1. Develop contract for - Articulate the change process 
change - Define the role of  the organisation 

- Management understanding of  issues 
2. Object oriented studies - Develop policy framework 

- Ensure stable funding 
- Conduct studies on important issues 

3. Agency oriented studies - Improve management structure 
- Strengthen management processes and procedures 

4. Institutionalisation - Expand haman resources 
- Evaluate continuously all core processes 
- Develop processes and procedures 

Source: Talvitie (1996) 

Further details of  the change process are described in Talvitie (1996); however, two key 
aspects are mentioned here. First, Stage 1 involves establishing commitment for change from 
those responsible for implementing new initiatives and experience elsewhere suggests that the 
need for this requirement cannot be overstated (TRL, 1998). Second, the process is gradual 
and one reason for this is to ensure that all employees are continually updated on the process. 
Most employees will not actually be affected by the changes until Stages 3 and 4, but 
experience suggests that consultation throughout the process will help to ensure that 
employees are better able to cope with the change (case studies support this). 

During Stages 1 and 2 of  the process, various tools might be used to assess the problems and 
identify possible solutions to the problems faced by the organisation. This helps to structure 
the problems and their causes. Problem tree analysis is an example of  such a technique 
(Commission of the European Communities, 1993) which is commonly used. This technique 
is used to identify rigorously the symptoms (effects) of  problems in an organisation so that the 
underlying causes of  such problems Can then be identified. Initiatives can then be developed 
which address the underlying problems in a structured way. Box 4.1 describes how a similar 
approach was used in Colombia. 
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Box 4.1 How the change was addressed in Colombia 

In the early to mid 1990s, the Colombian Ministry of Public Works and Transport was restructured into 
the Ministry of Transport and various executing administrations, which included INVIAS who were 
made responsible for the national road network. However, there was minimal initial planning for the 
change, and so early in their existence, 1NVIAS had to perform a complete review of their operations to 
define how they might operate more efficiently and effectively. Road maintenance was being 
performed inadequately and the road network was deteriorating An approach similar to the problem 
tree was adopted - each key problem was identified and a problem tree diagram developed as 
illustrated below. This was carried out by senior staffwithin INVIAS. 

Problem: E.g. High level o f  deterioration of  road network 
Champion: Person responsible for 'owning' the initiative e.g. Director of  lNV1AS 
Shaded areas are within INVIAS control, unshaded areas are more external (these might be 
within other government departments control, or totally external) 
Regulatory and Impacts Effects Indicators 
cultural causes 

'? 

Various 
quantifiable 
indicators are 
noted which 
demonstrate the 
effects e.g 
%age of  roads 
in bad 
condition 

Consequences: The broad consequences o f  the problem are noted at the foot of  the table 

Particular impacts were noted as critical nodes, or bottlenecks, which were seen as key contributors to 
the problems faced by 1NVIAS. They were addressed by designing initiatives and implementing 
projects, and the progress of such initiatives was monitored against their contribution to alleviating 
these bottlenecks. The introduction of improved routine maintenance management procedures, in the 
form of revised routine maintenance contracts and the appointment of private sector road managers to 
administer the contracts as well as perform other duties, are examples of projects. 

Source: Fernandez Ordonez (1998) 

4.4 Specific issues for developing contract maintenance procedures 

Talvitie (1996) warns that each phase of  a road administrations development (see Chapter 3) 
needs to be experienced and institutionalised. I f  Phase 4 of  Talvities organisational model is 
considered to be the first phase in which private contractors can be successfully introduced, 
and considering the framework for the change process recommended above, then various 
steps specific to developing successful maintenance with the private sector can be proposed. 
Evidence from case studies supports this proposal which is summarised in Table 4.2. 
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Table 4.2 
Proposed steps for increasing private sector involvement in road maintenance 

Step Activity 
Step 1 Institutionalise and be experienced in technical issues of  road 

maintenance, in terms of applying appropriate techniques and standards 
(Phase 1 traditional construction and maintenance organisation) 

Step 2 Identify and institutionalise roles of  owner, manager and service 
provider with regard to road maintenance (Phase 2 identification of 
client and producer functions) 

Step 3 Separate owner, manager and service provider functions into distinct 
autonomous operating organisations (Phase 3 separation of client and 
producer organisations) 

Step 4 Identify change process required to move to transferring DLO into 
private sector. Define new roles of  organisations, and involve senior 
staff in decisions and keep all staff informed 

Step 51 Establish secure and stable fimding 
Step 61 Ensure suitable regulatory framework 
Step 7 Assess the performance of both DLO and the private sector and identify 

requirements with regard to increasing the use of the private sector 
(competition) 

Step 8 Pilot new approach and refine before adopting a national policy 
Step 9 Implement new approach 
Step I 0 Monitor and continually improve new processes 
Source: Developed.from Talvitie (1996) and evidence from case studies 
Notes: 1. Steps 1 to 3 involve institutionalising earlier organisational structures prior to introducing the private 

sector into road maintenance. Steps 4 to 10 articulate the change process of the final organisational 
move to using the private sector. For any road maintenance to be successful in Steps 1 to 3, stable 
funding and a suitable regulatory framework will be essential, but the steps are reemphasised here as 
evidence suggests that these are the key requirements for successful involvement of the private sector. 

It appears from evidence in the case studies, due to cultural differences and the fact that each 
country has a different starting point, that it is not possible to be definitive about the time 
required for each step in the process above. Talvitie suggests that the change process itself, of  
moving from one organisational structure to another, takes at least three years before it can be 
properly institutionalised. From the above table, change processes are involved moving from 
Step 1 to Step 2, Step 2 to Step 3 and Step 3 through to Step 10. This would suggest a 
minimum of  10 years moving from a traditional construction and maintenance organisation 
through to a competitive environment for private sector road maintenance. This is borne out 
by the case studies: 

UK local authorities were traditional maintenance organisations in the early 
1980s and, with a competent private sector (though inexperienced in road 
maintenance), moved to properly competitive road maintenance by the early 1990s, 
with the process still continually developing; 

Ghana and Colombia have both been restrained by varying degrees due to 
shortages of  funding and existing regulatory frameworks. Nevertheless, Colombia 
first developed the microempresa system in the mid 1980s and it is only becoming 
properly institutionalised to the extent that fiarther innovations have been introduced in 
the mid 1990s. A similar analysis could be made of  Ghana. 
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In conclusion, as an organisation moves through the steps outlined above, it should become 
more effective and efficient. It can be seen that the use of private contractors is not 
mentioned until Step 4, and not implemented until Step 8. Whilst it is emphasised that each 
country will have its own course to follow, it is noted that major efficiency gains can be made 
by setting up a DLO to operate in a competitive, quasi contractual environment. Experience 
in the developed world, and case studies describe that in the UK, suggests this is so (Madelin, 
1993). Furthermore, privatisation without competition might be no better than a public sector 
monopoly, and means a client has even less control to deliver work of an acceptable price and 
quality (The Observer, 1998). This report recommends therefore that both DLOs and the 
private sector should be developed and encouraged to operate in a competitive environment 
and the following chapters address how this might be achieved for road maintenance. 

First, a review will be required of the existing DLO and private sector (Chapters 5 and 6). 
Then the means of introducing competition will need to be addressed (Chapter 7), before 
thinking about other aspects of  operating maintenance by contract (subsequent chapters). 
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5 .  ASSESSING THE PERFORMANCE OF A DIRECT LABOUR 
ORGANISATION 

5.1 The origins of direct labour 

Direct labour organisations (DLOs) were established to provide a local, reliable and skilled 
labour force which could respond to the maintenance tasks identified by maintenance 
engineers at the local level. Working for a DLO provided reliable if low paid employment. 

Maintenance is normally a combination of  routine and responsive activities, and the mixture 
can change quickly according to climatic conditions, emergencies and available funding. The 
unpredictability of  some tasks, the difficulty in preparing specifications and contracts, and the 
need to provide hands on guidance and control all supported the advantages o fa  DLO. 

Traditionally contractors have not been interested in these activities because of the difficulty 
of  estimating costs, planning the work and responding in the time required. Even major 
construction contracts have the facility to use Day Works Schedules (for labour, plant and 
materials), when unpredictable conditions are encountered. 

Dissatisfaction with direct labour has arisen for a variety of  reasons which include: 

• low productivity and high costs; 
• inability to respond to changing needs; 
• strong unionisation limiting flexibility; 
• loss of  managerial authority by supervisors (e.g. no hire and fire); 
• political interference and patronage; 
• old customs and practices becoming entrenched; 
• payment methods linked to attendance instead of output; 
• an increasing use of private contractors providing comparative cost data; and 
• maintaining employment levels in the DLO becoming more important than 

maintaining roads. 

5.2 Consideration of change 

If change is contemplated then reason for that change need to be stated clearly supported with 
good data. It is apparent that some road authorities (British Columbia 1994), have made 
changes towards contract maintenance based on subjective opinion rather than quantified 
data. The lack of  a defined base precluded any real evaluation of  the change. 

This chapter will provide a basis for assessing the performance of a DLO together with the 
broader organisation within which the DLO is located. It is important that the assessment 
includes the whole maintenance organisation since perceived inadequacies of  a DLO may be 
caused by constraints or limitations imposed or created by the wider organisation. There is 
already ample evidence (Case studies this project, PIARC 1995) that organisational changes, 
particularly the functional separation of  client and contractor roles, can themselves lead to 
significant improvements and cost savings. 

Assessment should not only identify any weaknesses in a DLO and the wider organisation, 
but also evaluate the scope for improvement. If there is no realistic hope of improvement then 
more radical options can be considered. But any potential for improvement should be pursued 
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because it will provide an even more competitive base line from which future benefits can be 
measured. 

5.3 P e r f o r m a n c e  m e a s u r e s  

The performance of an in-house service provider needs to be assessed from the perspective of: 

® Government in order that appropriate policies and budget levels can be set 
• Commercial and transport service suppliers, and private users, such as passenger cars 

and pedestrians, who are concerned with the service qualities of the road network and 
the impacts of policy decisions on transport operations 

'Performance indicators' are often used to track key measures of  performance in the different 
areas. The relationships involved are illustrated in Figure 5.1. 

Per f o r m a n ~ ~ x P e r  formance 
indicat°r//Policy / X~ndicator 

V2nmy opt= 
Figure 5.1 Relationship between quality of provision 

and customers for the provision 

Appropriate performance indicators can be selected from typical operational statistics of the 
organisation, such as those shown in Table 5.1. 
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Table 5.1 Factors from which performance indicators 
can be selected for in-house service providers 

Aspect Performance indicator Units 
Productivity Expenditure Preservation ($ million) 

Development ($ million) 
Operations ($ million) 

Works Kilometre by works type 
User savings $ million/year 

Efficiency Preservation average cost Expenditure/lane-kin by works type 
Output per employee Works expenditure per staff-year 

Effectiveness: Network extension Length (km) and percentage 
Asset Congested road space reduction Lane-km and per cent of congested 
Development road space 

Sub-standard geometries reduction Length (km) and per cent of sub- 
standard length 

Achievement of stable pavement Length (km) and percentage increase 
condition 

Effectiveness: Preservation standard Pavement by length and percentage 
Asset Bridge by number and percentage 
Preservation Assei condition Pavement by length and percentage 

Bridge by number and percentage 
Effectiveness: Programme benefits NPV, average NPV per kilometre 
Programme Programme savings-expanditure 

ratio User savings/total expenditures 
Programme economic returns Minimum and median EIRR 
Programme backlog Kilometres deferred maintenance 
Budget shortfall Percentage of expenditure deferred 

Effectiveness: Fatalities reduction Percentage 
Safety Casualties reduction Percentage 

Accidents reduction Percentage and number by type 
Black-spots reduction Number and percentage 

Resource use Materials Aggregate, bitumen, cement (tonne) 
Recycling rate Tonnes, Percentage of total by 

material type 
Energy-fueI consumption Litres, gigajoules in work operations 
Emissions from works Tonnes by NOx, SOx, particulates 

Institutional Contract expenditures $ million and percentage of total 

Source: Humplick and Paterson (1994) 

The actual performance indicator chosen will depend on the customer for the performance 
information and the use to which  the information will be put. For  example, a government  
wishing to compare  the performance o f  an in-house service provider  with that o f  a private 
contractor undertaking a similar function could do this on the basis o f  measurement  o f  the 
following indicators for each organisation over time: 

• Effectiveness o f  asset preservation 

- condit ion o f  pavements  
- condit ion o f  bridges 

• Efficiency 

- average cost o f  preservation per lane-kin by  works  type 
- output per  employee 

Clearly, other factors could be used depending on the requirements o f  the particular customer. 
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5.4 Performance appraisal 

In order to improve the performance of  an organisation, it is first necessary to identify those 
areas where improvements are needed. Performance indicators represent areas where 
performance measurement is particularly visible and, therefore, these areas should perhaps be 
given priority. There is also a need to identify the strengths and weaknesses of  the existing 
organisation. Institutional appraisal techniques can be used for this. SWOT and PEST 
analysis are two such techniques, and a brief description of  their key features is given in Box 
5.1. These are typically undertaken using a workshop approach within the organisation, 
where employees assess and analyse organisational performance in a critical way. Check-lists 
can also be used to assist with institutional appraisal. Examples are included in Overseas 
R o a d N o t e  15 (TRL 1998) and in Bridger and Winpeuny (1983). 

B o x 5 . 1  Useful  techniques to assist with assessing per formance  

SWOT analysis PEST analysis 

This involves an analysis of the 
following: 

• Strengths 
The advantages enjoyed by the 
organisation 

• Wealmesses 
the disadvantages as perceived by 
the organisation 

Opportunities 
The situations that could provide 
advantage to the organisation 

• Threats 
Normally from competitors, but also 

from government and legislators 

This can make an organisation more aware of changes in the 
external environment and the organisation's position within this. It 
includes: 

Political 
the organisation must enjoy political stability; changes in 
taxation, monetary policy and legislation will have an impact on 
what can be achieved 

Economic 
the impact of growth rates, unemployment, interest rates, 
inflation and exchange rates will have an impact 

Social 
changes in taste and fashion may affect short term decisions; in 
the long term, demographic changes, increasing environmental 
awareness, and growth of pressure groups may also impinge on 
the organisation 

Technological 
the relevance of and ability to take advantage of developments 
in science and technology in the way that the organisation 
operates 

This form of  appraisal should be used to analyse both the existing and future situations, 
looking ahead at potential changes in political and economic climates. For example, will the 
organisation be required to grow or shrink to meet future needs? Will there be political 
pressure for change? Will the introduction of  new maintenance management techniques by 
the client require the DLO to change in order to provide the standards and priorities now 
defined? 
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5.5 Appra i sa l  o f  D L O  

The appraisal of  the DLO should be driven by the client engineers who are responsible for the 
maintenance of the roads. Since they advise politicians or road authorities on policy and 
budgets, they should identify the range and quality of  service required for effective 
implementation. The aim must be to secure pre-determined road maintenance standards and 
services for the road user at the least cost. Appraisal should include: 

• Efficiency 
• Effectiveness 
• Flexibility and response 
• Skills and training 
• Plant and equipment 
• Depots and facilities 
• Management and supervision 

5.5.1 Efficiency 
Efficiency may not be as easy to measure as first expected. The aim should be to establish 
comparative rates between the DLO and private contractors but in order to ensure a fair 
comparison: 

• output measures should be established, including quality of  work, safety 
arrangements and traffic control; 

• there should be a good accounting system for the DLO to include fair costs and 
overheads; and 

• contractor costs should be typical and profitable over a reasonable period (and not 
a loss leader or marginal cost). 

5.5.2 Effeetiveness 
An assessment of  effectiveness should extend beyond the quality of  work produced to include 
the degree of client supervision required and the amount of  trust which has been established 
between the DLO and client. (e.g. the ability for the DLO to act on its own initiative in 
identifying and dealing with problems). 

5.5.3 Flexibility and response 
DLOs should be flexible in order to meet changing maintenance needs: 

• working in any reasonable location; 
• encouraging multi-skills and avoiding demarcation practices; 
• able to respond and mobilise within an agreed timescale. 

5.5.4 Skills and training 
A regular supply of labour and an internal training capability have usually been the attributes 
of  a good DLO. Training may be local or regional but must be matched by the 
encouragement of  supervisors and the willingness of  the workforce to accept training. A 
range of available skills should be evident. 

5.5.5 Plant and equipment 
Specialist plant and equipment are often held in plant pools and the issues arising include: 
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• the ability to fund new and replacement plant; 
• adequacy of maintenance facilities; 
• availability of appropriately skilled maintenance staff; 
• availability of spare parts; 
• efficiency of plant utilisation and deployment; 
• clear lines of responsibility and accountability for plant performance; and 
• the scope for hiring from the private sector where available. 

5.5.6 Depots and facilities 
Depots and supporting facilities are an aid to efficient maintenance and a demonstration of the 
local presence of the road authority. But depots can also be a costly overhead and the value of 
both capital asset and the operating cost should be Imown. Custom and practice can lead to a 
proliferation of depots and local political sensitivity might be required if changes are to be 
considered. 

5.5.7 Management and supervision 
In a traditional DLO the senior management is usually exercised by an area maintenance 
engineer and support staff. It will be important to make an objective assessment of the quality 
of management since many of the perceived weaknesses of the DLO could be attributable to 
poor management and fragmented responsibility. 

5.6 Conclusions 

The whole process of assessment and appraisal must lead to clear conclusions and identify: 

• any underperformance by the DLO; 
• an understanding of the causes for such underperformance; 
• an assessment of the degree of improvement that could be made; 
• the political will for change; and 
• the management skills available to bring about and sustain the necessary changes. 
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6. ASSESSING THE PRIVATE SECTOR 

6.1 Contracting 

Before assessing the capacity of  the private sector in more detail, consideration needs to be 
given first to the more general environment for contracting. In particular, as noted previously, 
the key to delivery of  effective and efficient maintenance appears to be the presence of 
competition. Risks of  monopolies exist without competition, as illustrated in Table 6.1, and 
there will be a tendency towards supply monopolies if there is a trend of mergers and 
takeovers in the industry. This can be countered by ensuring contracts are of  a small enough 
size to maintain competition but it should be noted that this strategy will require more client 
management. Conversely, particularly if contractors are expected to invest in specialist 
equipment, larger longer term contracts will be required for which only large contractors will 
be in a position to undertake such work (Madelin, 1994 and Lantran and Morse, 1995). Thus 
a review of the competitive environment will need to consider technical and management 
issues. 

Table 6.1 
Competition and monopolies 

DEMAND (client) 
Multiple 
One 

SUPPLY (Contractors) 
Multiple One 

Total competition Supply monopoly 
Demand monopoly Bilateral monopoly 

Source: Madelin (1994) 

6.2 Surveying the industry 

Often a survey of the industry will not be limited to road maintenance but will review all 
sectors in which contractors are involved. Based on this survey, an action plan can be 
developed to address any deficiencies if the sector is to become more involved in road 
maintenance (described further in Chapter 11). Table 6.2 provides a typical checklist of  the 
issues to be reviewed. 
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T a b l e  6.2 
I s s u e s  t o  b e  a d d r e s s e d  i n  a s s e s s i n g  t h e  p r i v a t e  s e c t o r  

1 D E M A N D  

1.1 Sub sectors - What is the demand for contractors (maintenance and construction) by 
sub-sector: building (housing, schools, hospitals, industrial and commercial 
buildings) and civil engineering (roads, airports, maritime, water and urban 
and rural infrastructure)? Evidenced by past and existing development 
plans and budgets, in financial and project terms. 

i .2 Customers - Who are the customers and what is their market share: public sector, state 
owned companies, private firms, communities and households? 

1.3 Regions - How does the demand vary geographically? 
2 SUPPLY 
2.1 Legal - What are the basic laws relating to the construction industry? 

- What regulations are there for size of contracts / monopolies / 
requirements for competition /participation of foreign firms? 
- What forms of contract are used? 
- What is the nature and extent of litigation? 

2.2 Representation - What is the size of  the industry? By size / type / status / location / 
employees etc. 
- How is the industry represented? Contractors associations / registration 
etc. 

2.2 Financial i - What is the financial status of  firms? 
- What are their financial needs? Access to credit, bonds and guarantees, 
foreign currency and importation, taxation and other charges. 
- How are finns paid? Procedures / reliability etc. 

2.3 Management - What are the procurement / contract administration procedures? 
Procurement modes, prequalification, bid evaluation and award, 
local/foreign collaboration, conditions of contract, monitoring etc. 

2.4 Technical - What standards and methods (labour based etc.) are used? Implications in 
terms of  labour, equipment and materials. 
- What are costs? Comparison with similar countries etc. 
- Labour: availability, capability, wages and benefits? 
- Equipment: availability and spare parts, nature and quality, maintenance 
capacity (workshops, mechanics), operators, lease / rent schemes? 
- Materials: availability, costs, distribution, foreign exchange needs etc? 
- Development: training and education resources, use of new ideas 
(materials, techniques), methods of technology transfer? 

Source: Developed from Lantran (1990) 

W h e n  r e v i e w i n g  the  size o f  the  indus t ry  and oppor tuni t ies  for  compet i t ion  a r ange  o f  cl ients 
and cont rac tors  o f  d i f fer ing  capac i ty  wil l  p robab ly  be  present ,  as  s h o w n  in Figure  6.1. 
Di f fe ren t  s ized cont rac tors  wil l  r e spond  to di f ferent  types  o f  client: for example ,  m e d i u m  and 
large scale con t rac to r  wil l  of ten  h a v e  little interest  in l ow  cost  d i spersed  rural  rout ine  
m a i n t e n a n c e  contracts .  In addit ion,  m a n y  smal le r  local cont rac tors  m i g h t  on ly  be  w o r k i n g  in 
the  bu i ld ing  sector  but  a d e v e l o p m e n t  p r o g r a m m e  will  enab le  t h e m  to c o m p e t e  for  w o r k  in 
road  m a i n t e n a n c e  and  m i g h t  ach ieve  the ob jec t ive  o f  inc reased  local e m p l o y m e n t  in such 
areas.  Thus  the  w h o l e  exis t ing and potent ia l  indus t ry  should be  su rveyed .  
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F i g u r e  6 .1  

T h e  d i f f e r e n t  t y p e s  o f  c l i e n t  a n d  c o n t r a c t o r  f o r  r o a d  m a i n t e n a n c e  

I Local road ] Regional road National road 
administration ] adm n strat on ] adm n strat on 

O0 
Small local contractors 0 0 

Medium regional contractors 0 0 

Large national contractors 0 0 

International contractors 

I Labour based 4 IJ Equipment I 
methods based methods 

Developed from: Lantran and Morse (1995) 

6.3 Constraints 

There are a number of  common constraints on contractors which will usually be revealed by a 
survey as described above. Typical constraints for lower income countries and small local 
contractors are (Larcher and Miles, 1997): 

Financial 

Contractual 

Technical 

Materials 
Business 

- Difficulty obtaining bonds and loans from banks who perceive 
contracting to be high risk 
- Clients slow to pay and require unrealistically high bonds and 
guarantees 
- Overly complex contract documents biased against small contractors 
- Contractor inexperience in producing tenders 
- Tender systems award contracts to unrealistic lowest bid, who is 
often incompetent and unable to carry out work at bid price 
- Contract documents bias against labour based techniques 
- Specifications often vague or ambiguous 
- Lack of adequate site supervision and availability of  the engineer 
- Availability inconsistent and quality and cost variable 
- Lack of  work continuity and availability 

Knowledge of these constraints, and possible means of solving them, is often gained by 
workshops and meetings held with contractors and communities, as part of  a wider 
dissemination exercise of  improved government policy for management of  the road network. 
Honduras instigated a national campaign to disseminate how it was moving to increased use 
of the private sector (Ruan and Gyamfi, 1996), and a similar approach was adopted in 
Colombia for the microempresas (Parkman, 1999a). 

In countries with a more mature contracting environment, the issue will often be to determine 
how interested contractors are in being involved in road maintenance. For example, Berkshire 
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County Council in UK held a series of meetings with contractors and performed a 'market 
testing' exercise by issuing a draft Bill of  Quantities and inviting three interested contractors 
to submit informal offers. Somerset County Council merely invited contractors to submit 
expressions of  interest to prequalify, since by then, in the UK, the interest of the private sector 
was well established (Parkman and Madelin, 1999). 
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7. ESTABLISHING A COMPETITIVE ENVIRONMENT 

7.1 Benefits of competition 

Competition rather than privatisation has been identified as the main driver of improved 
efficiency. Competition creates a climate which can: 

• challenge people to rethink ways of working; 
• encourage innovation, learning and the adoption of new ideas 
• balance risk with reward; 
• make better use of information; 
• identify gaps in knowledge; and 
• deliver appropriate quality of service. 

But the introduction of  competition into a public organisation requires a change in culture and 
the implications can be threatening to existing civil or public servants. The traditional pattern 
of centralised control supported by a defined and regulated bureaucracy must be changed into 
a decentralised, devolved and delegated form of organisation. The management of this 
process of  change has been dealt with in Chapter 4. 

7.2 Aims and forms of competition 

There are many forms of competition normally based on price, quality or performance, or a 
mix~xre of all three. The aim of competition should be to gain work of sufficient quality at 
the most efficient price. The relationship between quality and price, and the consequences of 
competition, are illustrated in Figure 7.1. 

Figure 7.1 
Quality, cost and competition 

TOO 
EXPENSIVE 

C 
0 
S 
T 

TOO 
CHEAP 

QUALITY 

POOR ~- = BETTER THAN 
REQUIRED 

- In house  w o r k f o r c e  not 
properly managed 

- Contractor  not subject to 
compet i t ion 

- In house workforce not 
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Examples of different types of competition include: 
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• open competition - public and private sector bidding against each other; 
• open competition - private sector only bidding against each other; 
• closed competition - public sector bidding against public sector; 
• benchrnarking - public and private sector performance compared with benchmark 

values; 
• target cost - public sector performance measured against a pre-determined cost 

estimate; 
• fixed price - public or private competition for fixed price activities based on 

quality or performance record; or 
• two envelope - first selection based on quality then price considered. 

A policy of  competition must be guided by clear aims and objectives and this will normally be 
a task for national or local government. It should be recognised at the outset that whilst 
competition has many benefits it can also be quite destructive. Longer term consequences can 
be forgotten or marginalised in the quest for short term success. Concerns already identified 
in this study include a loss of  skills and experience, lack of  training , quality, safety and an 
awareness of  customer needs. 

A competitive environment should seek to balance the benefits and risks and typical aims 
should relate to: 

• customer care - recognising the need for service delivery to please the customer; 
• asset management - maintaining the value of  the asset; 
• efficiency - improving productivity and reducing costs; 
• effectiveness - the right task at the right time; 
• quality -appropriate speed of  response and quality of  work for the problem and 

budget; 
• flexibility - ensuring that the client has real options for service delivery; and 
• public/private - whether any minimum public sector capability is to be retained. 

7.3 Fair competition and associated rules 

The introduction o£competition will require a clear set of  rules which must be seen to be fair 
if  those competing are to be encouraged to give of  their best. Particular care appears to be 
needed when introducing competition in environments where there are possibilities for 
corruption and mismanagement. Competition (or the lack of  it ) is not the only difference 
between the public and private sectors and other factors can affect the apparent 
competitiveness of  an organisation. The rules should take account of  the following. 

7.3.1 Accounting arrangements 
I f  a public body such as a DLO is to be allowed to compete with private contractors then a 
clear set of  accounting rules must be established. The rules must ensure that separate 
accounts are established for the DLO and that all fair costs and overheads are included. The 
accounts must be open to public inspection and independent audit. 

7.3.2 Funding and purchasing 
The public sector can raise money and purchase goods more cheaply than the private sector 
because it is a better risk. The public sector should be allowed to utilise this benefit. 
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7.3.3 Profits 
The private sector has a choice about where and when it seeks to make a profit. Loss- leading 
contracts are well known as a means of  reducing competition. Inadequate competition could 
lead to unreasonable profits, in excess of  a fair return on the investment and risk. 

7.3.4 Restrictive practices 
A multiplicity of  contractors is not enough to guarantee competition since restrictive practices 
and trade agreements can materialise unless adequate regulations exist to prevent and penalise 
such actions. 

7.3.5 Bankruptcy 
Private contractors face the ultimate risk of bankruptcy for poor performance whilst the public 
sector can resort to taxation. 

7.3.6 Packaging of contracts 
The packaging of contracts in terms of activities, geographic area and duration must 
encourage competition and not create an artificially restricted market. On the other hand 
contracts should not be so small as to prevent sensible economies of  scale and flexibility. 

7.3.7 Working practices 
Government has the ability to direct the nature of  competition to ensure that suitable working 
practices are used. For example, the issue of whether labour based or equipment based 
contractors are developed will need to be considered in developing the rules for competition. 
The reason many countries have developed labour based practices is to ensure sustainability, 
since the history of equipment based work has been poor. If, however, both types of 
contractor are allowed to bid for the same work on a price basis, and equipment based 
contractors win the work with unsustainably low prices, then the object of  developing labour 
based practices will be lost. Rules for competition will need to consider such aspects. 

7.4  Introduct ion  o f  compet i t ion  

7.4.1 Key tasks 
Where there is inexperience in competing for work, it is evident from the case studies that 
price competition should be introduced gradually in order that a sustainable contracting 
industry can be developed (see Ghana and Colombia examples in I 1.4). It appears that 
competition introduced in phases allows both public and private sectors to prepare and adapt 
to new ways of  working. Indeed, in areas where there are extremely limited resources (such 
as rural secondary and feeder road networks), it has often been difficult to introduce genuine 
competition. In these cases, local community pressure can serve as a means of  ensuring 
effective and efficient maintenance, as in the example of the microempresas in Colombia (this 
study) or other community based programmes (for example, IT Transport, 1999). 

In the more developed world, evidence suggests that the initial phase should focus on 
improving the efficiency of the DLO and the later phase with strengthening the role of  the 
prb)ate sector. In the less developed world, it appears that many DLOs have often been in 
such a poor state that policy makers have decided to abandon any attempt to improve the 
DLOs and have simply addressed the development of  the private sector. However, for 
reasons mentioned earlier, a competitive mixed market seems to mitigate against problems of 
unsustainability and in many countries, the road maintenance skills within the DLO have had 
considerable past investment. For this reason, the approach adopted below is suggested. 
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In some countries there are separate DLO units, for example counties in the UK or states in 
USA. In other countries there could be a single government DLO or state owned company. 
The first task should be to define local or regional DLOs so that comparison can be made 
between each DLO. Other tasks include: 

• defining the type of work that is considered appropriate for a DLO to undertake 
without competition. (It might be argued that there are no circumstances in which 
the DLO should perform without competition. However, at the early stages of 
change, it is likely that only certain tasks will be opened up for competition. It 
might also be the case that contractors might not be interested in some work so that 
the DLO will continue, in reality, to act without competition, e.g. specialist winter 
maintenance activities which might require heavy investment in expensive 
equipment); 

• defining the type of work that the private sector will normally be invited to bid 
for, e.g. periodic maintenance; 

• establishing the accounting rules for DLOs so that cost comparisons can be made 
with private contractors; 

• establishing a system of independent audit to oversee the process of competition; 
• benchmarking the performance of DLOs and (if information is available) private 

contractors; 
• defining the extent and form of competition, e.g. which activities should be subject 

to competition and whether competition between DLO and private contractor is to 
be allowed; and 

• definingthe penalties which will apply to poor quality work and performance. 

Two examples of policy and rules are given below. 

7.4.2 Experience in the United Kingdom 
The UK government was concerned with perceived inefficiencies of DLOs and introduced 
legislation in 1982 requiring a DLO to: 

• competewith private contractors for projects valued above £100,000; 
• establish a separate and defined accounting system; 
• prepare estimates before work commenced; 
• credit the account with the estimate as income and the actual cost of the work as 

expenditure; 
• make a profit on the account of 5% over a three year period, calculated on the 

capital assets employed by the DLO; and 
• subjected compliance to an independent audit commission. 

FaiIure to comply with the rules and meet the profit target could lead to the closure of the 
DLO by the government. 

The degree of competition was increased over a period so that by 1996 a DLO could not 
undertake any work without winning it first in competition with private contractors. Whilst 
some may consider the final position to be too severe and which forced even efficient DLOs 
to transfer to the private sector, the 14 year transition enabled dramatic improvements to be 
made in DLO efficiency and gave time for private contractors to prepare for the new 
opportunities. It could be argued that the same results could have been achieved in 5 years 
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had the government set out a plan and programme at the beginning. Instead each change in 
the rules was introduced with no indication as to the final position. (Conversely, it could also 
be argued that the change could not have happened in less time if it were to be properly 
institutionalised, since this might be an example of  the need for incremental change and for 
people at all levels to properly absorb and react to successive changes). 

7.4.3 Experience in Finland 
The Finnish government also wanted to improve the efficiency of DLOs but prepared 
proposals to require DLOs to compete with each other. A common accounting system was 
defined and the penalty of  failure was that the best performing DLOs could take over 
responsibility for the poor performers. Implementation of the proposals has been delayed and 
so results are not yet available. 

7.5 Consul ta t ion  

Competition should only be introduced after extensive consultations with those who will be 
most involved. The risk to current operational responsibilities should be spelt out particularly 
when there is a legal duty to provide a road maintenance service. It is unfair to expect an 
organisation with operational responsibilities to maintain its service and simultaneously 
undertake major changes in organisation and culture. 

Consultation should also take place with staff and the workforce. It should be recognised that 
competition could ultimately result in the closure of a DLO or its takeover by a private 
contractor. This consequence should be reflected in the initial rules and included in the 
planning exercise. There are many examples of  successful transfers of  personnel to the 
private sector but all involved open consultation (see this study case studies). 
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8. O R G A N I S A T I O N  O F  C L I E N T  

8.1 The  cl ient  role 

Chapter 3 defined various roles for the management of  the road network as: 

• Owner (e.g. Ministry of  works or transport) 
• Administrator (e.g. road agency or local authority) 
• Manager (e.g. road agency, local authority or consultant) 
• Contractor (e.g. DLO or private contractor) 

This chapter will focus on the roles of  the administrator and manager. For the purpose of 
simplicity these roles will be collectively referred to as the client role and restricted to the task 
of maintaining and operating the road network, as this reflects the current experience of  many 
countries. 

The recognition of the difference between the client and the supplier or contractor roles is the 
most important starting point in improving the delivery of  road maintenance. This study has 
reinforced the view that the performance of  a DLO can be strongly linked to the performance 
of the client. In many cases the client role and DLO operations have been so mixed up that 
the prime task of maintaining the roads has become submerged beneath the more pressing 
problems of  labour management, trade union pressure or political patronage. 

The key client tasks should include: 

• Policy development 
• Funding provision 
• Budget control 
• Procurement of  services 
• Monitoring of performance 
• Communicating with road users. 

8.2 Cl ient  s tructures  

8.2.1 Typical structures 
A typical client structure for road maintenance and operations is shown in Figure 8.1. This is 
a typical simplified approach that takes the first split of  the client / supplier role, still retaining 
the manager role within the administrator. In a future development in which the role of  
manager was separated out from administrator, then in broad terms the Policy group, and part 
of  Procurement, would remain with the administrator, and the Customer and Network 
Services, and part of  Procurement, would fall under the manager role (both organisations 
would require some support services). 
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Figure 8.1 
A typical generic client structure 
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In a devolved or decentralised organisation, the customer and network services function 
would operate from several area offices. 

8.2.2 Maintenance policy 

The client should recognise that the spending of the road maintenance budget requires the 
same degree of  investigation and preparation as would a major capital project. A road and 
maintenance management system should be implemented, supported by a full time team 
which can be dedicated to this task. The typical cost for this task will vary but estimates of 
the order of  2% are often quoted (LAA Code of Good Practice, 1989). The policy group 
should prepare strategic advice on the longer term needs of the network and the budget 
implications, and in the short term ensure that the budget is spent where the need is greatest. 

The outcome from the policy group should be a series of  reports setting out: 

• maintenance options and long term strategies; 
• current maintenance policies and standards; 
• budget allocations to area offices and a basic programme of work for the coming 

year; and 
• performance review of  the maintenance programme completed in the previous 

year. 

8.2.3 Procurement 

The task of  this group is to translate maintenance policy into action by determining the best 
means of delivery. Most clients have considerable experience in procuring capital projects 
and periodic maintenance, but much less experience in procuring routine maintenance. There 
are difficulties in specifying routine maintenance in measurable terms and many countries are 
moving towards performance specifications, which in tuna is leading to longer contracts. 

The procurement group has the task of advising on the best way of specifying and packaging 
maintenance work, the size and duration of contracts, and the capability of  the DLO or private 
contractor. Once a procurement strategy has been developed, the group may be involved in, 
or arrange for, maintenance tasks to be designed and incorporated into contract documents. It 
is strongly recommended that all maintenance tasks are properly designed and specified. The 
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provision of this information is a major aid in improving the efficiency of the DLO and would 
be essential for contracts awarded to the private sector. 

The procurement group should take a strategic view about the capability of  the DLO and 
private contractors, and establish standards for quality, environmental protection and health 
and safety. The group should also consider a policy of encouraging and supporting private 
contractors in order to maximise the options for delivering road maintenance. 

8.2.4 Customer and Network Services 

This fi.mction is likely to be based in the area offices with a small group at HQ. The task of  
the group is the day to day management of  the road network for the benefit of  road users (or 
customers) by instructing and supervising the DLO or contractor delivering maintenance. The 
group should be responsible for certifying performance and arranging for payments. Formal 
payment wilt normally be made by a treasury or finance department on receipt of  
authorisation from the client. The failure to pay on time, or not at all, is a serious problem for 
some countries and if the client cannot arrange regular payments then the whole contract 
process breaks down. 

The group will also be the most visible local presence of the road authority to whom the road 
user and local politician can and should relate. The actual role of  the group could vary 
according to the degree of  devolution and it may be practical to undertake local design and 
procurement of  maintenance work. 

The group should input local knowledge to the policy group and be involved in the 
development of  maintenance policies and plans. In the longer term they should help in setting 
performance targets for the network which reflect the needs and expectations of road users. 
Other tasks include regular safety inspections, coordination with local road authorities and 
public utilities and advice on development control. 

8.2.5 Support Services 

This would be either a free standing group or the skills would be attached to the technical 
groups. The aim is to ensure that technical staff are supported by administrative and financial 
staff so that the best use is made of  all skills. 

The client role requires the a variety of  information systems to support policy development, 
maintenance management mad performance review. These systems require the regular 
collection, storage and retrieval of  data. Data is expensive to collect and must be managed 
carefully. Good quality financial information is crucial for budget control. The aim is to 
help technical staff to monitor the progress of  works orders (DLO or contractor) and enable 
new or varied instructions to be given in time. 

8.3 Wider  organisational implicat ions  

Whilst the client role has been described in four groups, each with a particular focus and 
responsibility, the groups must support each other so that collectively they can maintain the 
asset value of  the road network and deliver the best quality service to the customer that can be 
afforded by the budget. 
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The proposed reorganisation of the client role may not be sufficient to achieve these 
objectives. The client groups must be prepared to identify other shortcomings in the wider 
organisation which may act as a constraint to effective management. Examples could include: 

• inadequate or unstable basic fimding mechanisms; 
• lack of flexibility in the governmental budget process (i.e. the structure of the 

budget is not conducive to a maintenance management system); 
• approval processes which extend beyond the el!ant control; 
• restrictive recruitment and personnel policies; 
• inflexible national procurement processes; 
• insufficient delegation to client staff. 

However, one of the most oft quoted problems affecting client organisations is their ability to 
take on the clearer role as a 'client' rather than the old rote of combined client / contractor. 
Considerable training needs to be given to help change this culture and ensure that staff 
become efficient contract managers (Miles, 1996). 
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9. IMPROVING THE PERFORMANCE OF A DLO 

9.1 The role of the DLO 

This chapter is based largely on UK experience of one of the authors, since there is limited 
documented evidence of experience elsewhere in this area. 

The prime role of  the DLO is to be a publicly owned contractor undertaking maintenance 
tasks and services which are specified in a contract prepared on behalf of  the owner or client. 
The form of contract could vary from a method specification, where the client instructs the 
contractor to undertake specific tasks, to a performance based contract where the DLO 
provides a more integrated service measured by outputs (see Chapter 10). No DLO can begin 
to improve its performance until its role is clarified and agreed by the key participants, 
namely the government (which is also likely to be the owner of  the road network) and the 
client. The key task of  the DLO then becomes that of  assembling and managing the resources 
required to undertake the work in the timescale specified. 

9.2 Separation of roles 

The separation of  client and contractor roles, which have often become confused in a DLO, 
will have considerable implications for the existing organisation. The preferred model is for 
the head of the DLO to report to the head of  the roads department. (Fig 9.1). This ensures that 
both the client and DLO are under unified control and this is important where the DLO works 
for a single client. Experience in the UK has shown that the policy of the client in issuing 
instructions to the DLO can significantly affect the efficiency of the DLO. Such an 
arrangement can be eriticised in that the client may not be impartial in the treatment of the 
DLO compared with a contractor. A strong and open system of audit is required to ensure 
that the rules of  competition are complied with. 

The altemative is to set up the DLO as a freestanding agency outside the control of  the roads 
department. This arrangement can be justified when the DLO has a multiplicity of  clients and 
has more opportunity to balance the workload required by the various clients. 

Figure 9.1 
Suggested lines of responsibility after functional separation 

Chief Highway 
Engineer (or similar ) 

DLO Client organisation Consultant 
organisation 1 

Notes: 1. A consultafit organisation might exist if the administrator / manager role has been functionally 
separated. 
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9.3 Issues  to be addressed  

9.3.1 Rules of competition 
Competition is the key to improving performance and the rules of  competition must be 
established, normally by the government, as described in Chapter 7. The most critical rules 
are financial, relating to the choice of  contractor, the internal accounting practice and the 
measurement of  profit and loss. Once the rules have been established then the DLO can 
become focused on the achievement of  success. 

9.3.2 Management and supervisory skills 
The key task of the DLO is to manage people, plant, equipment and materials in order to 
deliver the wishes of  the client efficiently and competitively. Management and supervisory 
skills will be required in addition to more traditional technical skills. It is possible that the 
separation of  the client and contractor roles could reduce the management skills available to 
the DLO and steps should be taken to share such scarce resources. Additional recruitment 
and training may be required to create the management base for a successful DLO. 

9.3.3 Cost based accounting systems 
It is apparent from the case studies that few, if any, DLOs had a clear understanding of the 
real cost of  their activities prior to the introduction of competition. Very little evidence was 
put forward to refute claims that private contractors were more efficient and many changes 
were made in ignorance of good cost information. Where change was introduced more 
gradually, and cost systems established, then evidence shows that DLOs could compete. The 
need for an appropriate and reliable cost accounting system is crucial if a DLO is to measure 
its performance against competition and secure improvements in efficiency. 

DLOs have always had financial controls but these were based on budget control rather than 
cost control. Budget control tend to set separate spending targets for workforce, materials, 
plant and equipment. Cost control focuses instead on total project cost and income. Most 
public bodies are controlled by budget approvals where the target is to achieve the budget 
rather than to be efficient. The change to a cost based accounting system requires a major 
change of  culture and could be resisted by the central treasury who may see the move as a 
reduction in central control. 

In practice the DLO not only needs an independent accounting system to meet its new role as 
a contractor but it also needs independent financial advice. Since it will probably remain 
within a government or local government framework, it needs advice to establish its true cost 
base. The experience of  Shropshire County Council in UK was that the DLO was being 
burdened with inappropriate overheads which the central treasury was initially reluctant to 
acknowledge. A key issue is: who should pay for the cost of  democracy? i.e. the added cost 
of  operating the political system of committees and policies which are superfluous to the 
needs of the DLO. 

9.3.4 Estimating, programming and work planning 
To be competitive requires an ability to predict performance and estimate costs. These skills 
have rarely been used by DLOs whose main need was to account for the final cost of  a task or 
series of  tasks. TheDLO will need to set up an estimating capability and recruit the necessary 
skills. Training existing personnel is an alternative although experience is an advantage. 
Estimating and planning will be helped if the client provides good infoImation within the 
contract documents or when giving instructions to the contractor. 
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Managers and supervisors should contribute to the estimating process so that they agree the 
resources required or the improvements needed to be competitive. 

9.3.5 Employment and payment ofworkforce 
The DLO management must be given the power of hiring, retaining and, where necessary, 
firing the workforce. The DLO will have to provide a suitably skilled workforce to meet the 
need of  the contract and which will vary according to the seasons and budget changes. If the 
DLO is used as an instrument of  social policy to provide employment which is not properly 
justified by the contract then the additional cost should be recorded and paid for separately. 

Payment to the workforce should be linked to outputs instead of time serving. The payment 
system should help the DLO to produce the quality and programme of work required by the 
contract. 

The terms of employment should enable flexible multi-skilled working where required and 
there should be no obstacles to deploying the workforce over the designated network. 

Employment policy and control is likely to be the responsibility of  a central department who 
may be reluctant to delegate authority. However the DLO cannot be held responsible for 
efficiency and performance if it does not have executive control over its key resources. There 
can be considerable tensions within the public sector when separate agencies are established 
to deliver services on a commercial and competitive basis. Sometimes these tensions will 
only be resolved by political decision. 

9.3.6 Use of sub-contractors 
A DLO should not aim to employ every skill needed nor have sufficient labour to meet peak 
workload. A more flexible approach will be required which could involve the employment by 
the DLO of sub-contractors for specialist tasks and to smooth out peaks and troughs of work. 
The DLO should create a pool of  sub-contractors from which to draw. The important change 
is that the DLO will make the decision when to use sub-contractors and take responsibility for 
their work. The client continues to pay the DLO regardless of  who undertakes the work. 

9.3.7 Project planning and supervision 
Project planning and supervision must be focused on delivering the maintenance tasks 
specified in the contract. If payment is based on a method specification, then the DLO must 
comply. If a performance based specification is used then the DLO will have the freedom to 
organise the work so long as the required performance is achieved. The whole culture of  the 
DLO must change to achieve the specification set by the client. The formal process of  
specifying maintenance tasks, and where appropriate the issue of  plans and standard details, 
all help the DLO to improve its project planning and supervision. 

9.3.8 Training 
The DLO must become responsible for the training of  the staff and workforce if it is to be 
accountable for quality and performance. The DLO managers must assess the core skills 
required, together with health and safety implications, and arrange appropriate training. 
Training should be justified on a business basis since the cost will be an overhead borne by 
the DLO. Priority for training should go to those skills which will help the DLO to become 
profitable or where failure to perform carries high penalties. Training will include: 

Final unpublished version 47 



• skills for maintenance tasks; 
• skills for using plant and equipment; 
• work planning and supervisory skills; and 
• management skills 

9.3.9 Vehicles, plant, equipment and depots 
A review of  all assets should be undertaken to identify the minimum investment required to 
achieve the maintenance tasks. The under-utilisation of plant and equipment has been a 
common fault of  DLOs often due to a rigid system of allocation to depots rather than a more 
flexible deployment to where needed. The establishment of  central plant pools is 
commended and preferably under the control of  a plant manager whose job is to maximise 
utilisation. Where available, a policy of hire form the private sector has advantages and can 
help meet peak workload. An internal system of plant hire is also commended so that each 
project bears the true cost of  plant and supervisors are encouraged to maximise utilisation. 

The policies adopted for vehicles, plant and equipment will be dependant on the geography, 
accessibility and availability of  alternative resources. A labour based approach to 
maintenance may be appropriate for some countries. 

9.3.10 Purchasing policy 
The DLO must have freedom of action and take direct responsibility for purchasing or 
securing all materials, plant and equipment needed to support the work tasks. The services of  
a central purchasing organisation could be used where available but the DLO must control the 
specification and suitability of  the product. 

9.3.11 Performance review 
A successful DLO must have a system of  performance review so that lessons are learned and 
improvements made. The cost accounting system is part of  such a process and managers 
should discuss with supervisors outturn costs compared with estimates. A close relationship 
should be established with the client so that client satisfaction can be monitored. The DLO 
should be required to publish an annual statement of  accounts showing its achievements and 
which should be subject to independent audit. 

9.4 Planning and managing the change 

Change on the scale suggested above requires careful planning and managing. The case 
studies have shown that the changes are both organisational and cultural and take several 
years to reap benefits. Both Colombia and the UK adopted an evolutionary process over 10 
years and which is still moving on. Studies in the USA have also identified the need to have a 
political champion for change and the benefit of  providing support and training to the 
workforce undergoing change. Road maintenance is a continuing activity which must 
respond to changing operational needs. The organisation cannot close down for a few months 
for retraining and reorganisation. The process of  change will be costly and clear benefits 
must be identified before the process commences. 
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10. MAINTENANCE CONTRACTS 

10.1 Risk 

10.1.1 Allocation of  risk 
The form of contract and its documents define each parties responsibilities and allocate the 
various risks inherent to the road maintenance work. Risks can be usefully grouped according 
to those which affect quality (the possibility of  the work not meeting the requirements of  the 
client), cost (the possibility of  the cost of  work being different from that predicted) and time 
(timely delivery is less an issue for maintenance than for construction projects, and is closely 
related to cost). Political fashion in recent years has been to transfer as much risk as possible 
to the private sector but experience has now shown that risk is best allocated to the party most 
suited to cope with that risk (Grubb, 1998). In countries where maintenance has traditionally 
been carried out using in house procedures, the private sector will often not be in a position to 
take on significant new risk, nor will the road administration be in a position to manage 
properly the private sector. Experience outlined below suggests that successful approaches 
adopt a stepwise transfer of  risk to the private sector, adopting contract strategies to suit. 
Figure 10.1 illustrates the issues of  risk with respect to road maintenance. 

Figure 10.1 
Contracting strategies and allocation of risk 

Client Contractor 
required to • a.~ w- required to 
manage risk manage risk Issue 

Type of contract. Hourly rates Single activity Grouped  Performance Performance 
activity based (short based (long 

term) term) 
Payment method Cost re- Target cost Price based Price based Price based 

imbursable (Schedule of (Admeasure) (Lump sum) 
rates) 

Term of contract Short term Long term 
Packaging 

Notes: 

Many small Few large 
contracts contracts 

1. No comparison of relative risk can be made from the table between different issues. 

10.1.2 Type of contract 
The type of  contract determines the basis on which the contractor will be paid for his services. 
Three types of  contract have been used in road maintenance as follows: 

Hour l y  rates. Labour, equipment and materials are paid for based on an agreed rate 
(sometimes referred to as dayworks). These are cost based contracts (see 10.1.3) and 
represent a minimal transfer of risk to the contractor. The manager retains responsibility for 
management of  operations and the quality of  work, but long term responsibility for staff and 
equipment (and possible 'downtime') rests with the contractor. These types of  contract have 
sometimes been used as a first step towards contract maintenance, allowing contractors to 
develop experience in bidding and cost accounting of their operations (for example, Northern 
Territories, Australia [Hornsby, 1990] and Brazil [Miquel and Condron, 1991]). 

Procedura l  (activity) based. The contractor is paid for work in accordance with a 
specification, the amount of  work being measured and paid for based on agreed rates for 
different work items. Contracts can be sized according to the number of  items to be included 
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and this will depend on contractor capability and specialism of activities. Examples of  
specialist single activity contracts are linemarking or provision of road signs. Small grouped 
activity contracts for inexperienced contractors include the single man contractor system in 
Ghana (Parkman, 1999b). Larger grouped activity contracts include Pakistan (Miquel and 
Con&on, 1991), latest experience in Ghana and experience in the UK (Parkman and Madelin, 
1999) but often, once the option of combining periodic and routine road maintenance in one 
contract is considered, the use of performance based contracts is adopted. 

Performance based. The contractor is paid an agreed rate if his performance, measured by 
performance of  the road network, meets the specification. These can be subdivided into short 
and long term performance requirements. Short term requirements set standards for routine 
maintenance activities (for example, potholes to be patched within 24 hours, drains to be free 
of  silt) and some countries have moved directly to these type of contracts when implementing 
contract routine maintenance, but they require an appreciation of productivities and 
maintenance requirements (Colombian microempresas [Parkman, 1999a], Kenyan lengthman 
system [Jones and Petts, 1991]). Long term requirements set standards for periodic 
maintenance (for example, roughness and deformations less than specified values) - these can 
be included with the short term requirements to let combined routine and periodic 
maintenance contracts for larger areas of  the network over a longer term. Examples of  these 
contracts include Colombia (Parkman, 1999a), elsewhere in Latin America (Zietlow and Bull, 
1999), British Colombia in Canada (Gyamfi and Ruan, 1996) and Sydney, Australia (Smith et 
al, 1994, Frost and Lithgow, 1996). 

10.1.3 Payment method 
There are two fimdamental methods of assessing payment in a contract, with variations within 
each. 

Cost based contracts represent less risk to the contractor, as reimbursement is made for the 
actual costs incurred in carrying out the work, adjusted to cover any additional expenses such 
as overheads and equipment depreciation and an allowance for profit, so that the contractor 
takes no risk for the productivity of  work. Hourly rates contracts are the simplest example of 
cost based contracts. Procedural based contracts do not lend themselves to this method of 
payment, but performance based contracts have often developed using this approach. For 
example, the Colombian microempresas first developed, in essence, using hourly rates with 
loose arrangements for quality of  work. As the system became more institutionalised, defined 
performance indicators were established as the basis of  the contract (Parl~nan, 1999a). 
Somerset County Council in the UK has also implemented a cost based performance 
approach, and th is  includes incentives for the contractor to achieve efficiency through a 
'target-cost' approach (Parkman and Madelin, 1999). 

Price based contracts represent a greater risk to the contractor since risk for productivity and 
performance in accordance with the specification is transferred to the contractor. They are 
used for either activity or performance type contracts and might be built up from various work 
items or be lump sum. 

For activity type contracts, the contractor might either bid an adjustment against published 
rates (less risk) or will be required to derive his own bid prices (more risk). If there is 
reasonable certainty of  quantities of  work, a Bill of  Quantities might be published so that 
contractors can base their estimates on predicted work, although they are paid for the actual 
work done (admeasure). However, some owners appoint contractors based on an agreed 
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Schedule of  Rates, with no indication of  quantities of  work actually expected in advance. 
These approaches to contract maintenance are the most commonly used worldwide (Miquel 
and Condron, 1991). 

Lump sum contracts can be used for activity based contracts, although these are better defined 
as Lump Sum with Variation since they usually include an allowance for alterations to the 
payment if different work items are significantly different from that originally predicted. In 
this way, they can be considered as an extension of the schedule of  rates/admeasurement 
approach. Performance based, price based contracts, adopt a lump sum type of contract and 
represent the greatest transfer of  risk to the contractor. Payments are made based on a pro rata 
monthly proportion of  the lump sum or based on an agreed schedule of  payments. Examples 
of  these approaches are the long term contracts noted above. 

10.1.4 Term of contract 
Shorter term contracts require a greater degree of  management due to the increased frequency 
of contract tendering and appointment activities. Often, contract terms have been shorter than 
managers would prefer, but this has been due to uncertainty over future ability of  government 
to pay (for example, case study on Ghana) where funding has been unreliable, or regulatory 
requirements preventing longer term commitments for government funding. 

The term for separate periodic maintenance contracts is established in accordance with the 
estimated work programme, in a similar way to construction projects. The term for separate 
routine maintenance contracts, particularly grouped activity and performance based (short 
term), is most typically one year, since this suits normal budgeting procedures. For long term 
performance based contracts, with combined periodic and routine maintenance works, the 
term is usually longer to ensure the contractor takes on genuine responsibility for 
performance. Examples include Sydney (10 years), Uruguay (4 years), Argentina (12 years) 
and Somerset, UK (5 years) and experience suggests that countries adopting this approach 
should consider minimum terms of 4 years (Zietlow, 1998). 

10.1.5 Packaging 
For contracts which require a greater transfer of  risk to the contractor (in terms of payment 
method and contract type), the size needs to be large enough in order to be attractive to the 
private sector (adequate capacity of  the private sector is assumed in these circumstances). A 
reduced amount of  contractor supervision is usually required due to there being less contracts 
and due to the contractors assumed capability. Sizes typically vary from 200km upwards. 

For more inexperienced countries, sizes have been matched to the capacity of  the contracting 
industry. The lengthman system is typically 2 - 5km (Jones and Petts, 1991) and small local 
contractors often manage between 30 - 80 km (Ghana, Colombia [Parkman, 1999a,b], 
Guatemala [Zietlow, 1998]). Supervision requirements by the manager are often overlooked 
but are discussed in Chapter 11. 

Examples of  evolution of  contracting strategies are given in Box. 10.1. 
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Box 10.1 Examples of evolution of contracting strategies 

Ghana. On deciding to develop contract maintenance procedures, Ghana first had to establish a 
capable private sector. It achieved this in the first instance by appointing existing in-house labourers as 
Single Man Contractors to perform routine maintenance operations (grouped activities) for terms of a 
few months at a time (although these were usually renewed) on 3kin of road, based on prices set by the 
owner. This approach is still used in some areas, although more recently larger contracts (50 - I00 km) i 
for one year terms, still adopting a price based (admeasure) approach have been let based on rates set 
by the owner. 
Colombia. Colombia adopted contract maintenance procedures by establishing local cooperatives 
(microempresas) as a means of involving local communities and creating employment. Local 
cooperatives of typically 10 members were developed, and routine maintenance (grouped activity) 
contracts for approximately 50kin were sized based on their estimated productivity for one year terms. 
Initially, these were in essence cost based contracts, the cooperatives being paid monthly based on a 
fundamental rate build up set by the owner. Recently, performance indicators have been introduced 
which have become the basis against which the payment is judged, the base price still being set by the 
owner (lump sum performance [short term]). 
UK. UK adopted contract maintenance in response to government requirements for competition. At 
first; contractors (UK has experienced contracting industry) competed with local in house workforces 
for single activity type contracts. As government requirements for competition became more stringent, 
some administrations developed grouped activity contracts and competing contractors tendered to take 
on the work and the existing in house workforce. In this way the in house workforce was transferred to 
the private sector. Most contracts are price based (schedule of rates) for 3 - 5 years for networks in 
excess of 2000km. 

10.2 Contract  documents  

Contract documents comprise the instructions to bidders, contract provisions, pricing 
documents, measurement procedures and standards and specifications. Most countries have 
developed their own contract documents based on experience with construction projects 
which have more history of delivery by contract - however, caution is recommended to ensure 
these properly ad~ess  the differences between maintenance and construction (Gyamfi and 
Ruan, 1996). It is not possible to address all the issues pertinent to development of  suitable 
contract documents in a report of  this size. However, specific issues related to contract 
documents for maintenance contracts are addressed below and fin'ther aspects of  contract 
management are discussed in Chapter 11. 

I f  road main tenance  b y  contract  is to be successful ,  then consistent,  appropria te  contract  
documents  need to be  developed.  Consis tency will help to reduce the possibil i ty o f  errors and 
omiss ions  in bids submit ted b y  contractors  and  help to bui ld all parties experience and 
conf idence in contract  procedures  (Lantran and  Morse,  199?). 

Careful  considerat ion needs to be  given to the development  o f  appropriate  contract  
documents .  On  p r o g r a m m e s  wh ich  have  been a iming  to develop a local contract ing capaci ty  
in less developed areas,  the tendency  has often been to develop specific,  s imple contract  
documents .  Whils t  these migh t  be beneficial  in the short  term, they migh t  not proper ly  
prepare f ledgling contractors  for  the wider  industry in the long term. A stepwise approach,  in 
which  contract  documents  are progress ively  expanded  in line with the value o f  the contracts  
has been used in South Afr ica  (Larcher  and  Miles, 1997). Elsewhere,  s tandard national 
contract  documents  have  been adopted  (for example,  Palds tan [Miquel and Condron,  1990]) 
and this appears  to be successful  i f  the owner  and manage r  are flexible in using such 
documents  wi th  inexperienced contractors  (Butler,  1998). 

Final unpublished version 52 



Specifications and standards also need to be consistent and examples of both performance 
based and procedural type specifications are included in the case studies (Parkman, 1999a,b). 
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11. M A N A G I N G  T H E  C H A N G E  T H R O U G H  A P P R O P R I A T E  
C O N T R A C T  M A N A G E M E N T  P R O C E D U R E S  

11.1 Scope 

It is not possible to cover all aspects of  this subject in a document of  this size. The reader is 
referred to other reports which consider the issues in more depth - the World Bank have 
produced recommendations (Lantran, 1990-1994) and a recent publication by the 
International Labour Office (Bentall et al, 1999) addresses the topic with particular regard to 
employment intensive methods. More general publications on procurement procedures are 
also appropriate. This report highlights those aspects which have been emphasised during 
assembly of the case studies. 

11.2 Transferring existing operations 

11.2.1 Basic approach 
Earlier chapters have emphasised the need for competition as being the key requirement to 
achieve effective and efficient maintenance, rather then a more simplistic approach of merely 
changing ownership from public to private sector. In many countries, the existing DLO 
operations might need considerable improvement before they can be considered for transfer to 
the private sector, should that be considered desirable. The approach for these improvements 
has been described in earlier chapters. However, where DLO operations are considered to be 
performing to a standard where transfer is possible, then considerable planning will be needed 
to manage the transfer. Case studies indicate the following points are critical: 

11.2.2 Staff involvement 
Case studies suggest that staff need to be fully involved and informed during the planning of 
the transfer process. A prospective contractor considering taking over an existing DLO will 
need to be confident that the transferred staff will be fully motivated in the new environment. 
This will be achieved if staff feel they have been given the most favourable option in the 
transfer. Somerset County Council in UK, one of the most recent to transfer its operations, 
shortlisted prospective contractors who then gave a series of  presentations to staff on how 
they would manage the new approach. As well as cost and past experience, the final decision 
was also based on the contractor's staff and personnel policies. 

11.2.3 Full assessment of costs and liabilities 
To ensure that contractors offer the best price, the full liabilities and costs must be clear so 
that they can be properly priced. Issues that will need to be considered include staff terms of 
employment (often government employees will expect to transfer with their employment 
rights which might have considerable financial implications), plant and equipment value, and 
office and depot facilities. 

11.2.4 Adequate guaranteed work 
Where contractors are to take on a substantial DLO operation, then they will need to have a 
genuine incentive if they are to offer competitive bid prices. The key to this will be the 
guarantee of a supply of work over a substantial term. Clearly the nature of  the guarantee will 
depend on the type of contract to be awarded - what will the term of  the contract be? What 
will be the minimum value of  guaranteed work (for schedule of  rates type contracts)? What 
will the size of  the network be? How much opportunity will there be for the contractor to 
undertake works outside the contract, or for additional work within the contract? 

Final unpublished version 54 



11.2.5 Partnership culture 
Notwithstanding the comments below concerning corruption, a clear lesson from cases where 
there has been a transfer of  substantial DLO operations (UK and other countries involved in 
large, area wide contracts) is the need for a sense of partnering. The difficulty of  specifying 
every detail of  maintenance operations means that there must be a sense of understanding 
between the parties to the contract. 

11.2.6 Adequate client capacity 
As stated previously, most client authorities have underestimated the requirements for 
managing a contract should a DLO be transferred. The client might need to recruit staff in 
order to ensure successful contract management. 

11.3 Evolution of procedures 

A fundamental aspect to note is that there will be a continual process of  change as the 
contracting industries role in road maintenance develops. As contractors develop, so the 
forms of  contract and procurement adopted by clients has changed as noted in chapter 10. 
Hence there will be a continual need to update procurement procedures and methods as all 
parties become more experienced. 

The degree of  continual change will depend on the growth of the private sector and a 
prediction of this will need to be made during the initial assessment of  the industry (chapter 6) 
and development of  any programme. A typical rule of  thumb for development of  the industry 
is (Lantran, 1990): 

• The initial starting point for amount of  work that contractors can undertake is no 
more than the existing work in similar (civil engineering) activities and one third 
of the existing work in different (housing) activities; and 

• Growth rate can be no more than 20% per annum in real terms. 

11.4 Training of contractors 

A prerequisite of  selecting suitable contractors is that they are capable of  undertaking the 
work. This can be assessed through prequalification procedures (see below) but in most 
countries, initial training has been required to develop a contracting industry which is able to 
compete for and carry out various road maintenance contracts. A mature contracting industry 
is able to achieve this without any proactive training assistance from the client authorities 
(UK case studies indicate this). Where the contracting industry is less developed, then client 
authorities need to implement training programmes for prospective contractors. In these 
cases, the client is accepting that contractors will make mistakes during their development 
process as they gain experience. An understanding of this fact seems to have formed the basic 
principle for developing most contractor training programmes. 

Box 11.1 gives examples of  contractor development programmes in different environments. 
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Box 11.1 Examples o f  contractor development programmes 

Lesotho. The Road Maintenance and Regravening (ROMAR) initiative aimed to develop small scale 
contractors using appropriate technology methods. A study of the domestic contracting industry had 
led to a 30 month technical co-operation project for training and development. The required output 
was 15 trained contractors, and so 20 domestic contractors were selected for training, assuming a 25% 
attrition. Client capacity, a training centre and suitable contract procedures were also developed during 
this time. Selection of suitable contractors ('Import') was followed by training over a 12 month period. 
The contractors were trained in 2 batches, each batch undergoing the following programme: 

• Classroom technical training (3 weeks) 
• Practical field training (4 weeks) 
• Classroom business training (3 weeks based on a standard 1LO package 

'Improve your construction business') 
• Practical training in contract execution (6 weeks) 
• Classroom training in contract documents and bidding procedures (1 week) 
• (if successful so far) bid for routine maintenance test contracts (l 2 weeks) 
• (if successful so far) bid for regravelling test contract (12 weeks) 

After supervision in these contracts and the award of initial contracts, contractors were then expected to 
be self-reliant (assuming a conducive environment). 

Colombia. The establishment of microenterprises (MAs), community based contractors responsible 
for routine maintenance of packages of approximately 50km of the network, required a considerable 
degree of promotion as it was a new initiative (see Box 10.1). 'Promoters' were contracted for 6 month 
terms by the road administration and during this time they worked in an area of a size usually to 
develop 2 or 3 MAs. During this time, they initially had to promote the initiative and encourage locals 
to form such MAs, and then assist them in establishing their operations. By the end of 6 months, the 
MAs had usually started work but were still very inexperienced - at this stage, the road administration 
and other government organisations (training agency, and cooperative agency) took over responsibility 
for on-going training. By the end of 2 years, MAs were expected to be self sufficient. The initial 
selection and development of the Promoters themselves required extensive training and development 
by the government. A long term financial commitment to the programme was made by the UNDP who 
provided funding over a 10 year period. 

Source: Miles (1996) and this study 

11.5 Prequalifieation and tendering 

11.5.1 Selection for training 
There are var ious  s tages  at wh ich  contractors  skills migh t  be assessed for suitability to 
per form road  main tenance  contracts.  In contractor  development  p rogrammes ,  an  initial 
screening is made  in terms o f  selecting contractors  for  development  and training.  In the 
Lesotho experience quoted above,  the selection o f  contractors  for  t ra ining started through 
adver t isements  in the media.  Entrepreneurial  flair, educat ional  background ,  and technical  
qual i f icat ion and experience (in that  order) were  the basis for  initial selection, after  which  
candidates  were  tested for  numeracy  and  l i teracy before a final interview. Each  candidate  
then had  to submit  a t raining fee. (Bentall  et al, 1999). 

11.5.2 Prequalificafion 
Subsequent  to any  training that  migh t  be required,  is the issue o f  prequal i f icat ion o f  
contractors.  The purpose  o f  prequalif icat ion,  par t icular ly  i f  competi t ive bidding procedures  
are based  solely on price,  is to ensure that  the only contractors  who  bid for the work  are those 
who  are fully able to carry  it out. This  will mean  that they are not  only technical ly  competent ,  
but  also have  the avai lable  f inancing and  resources  to sustain their  operations.  
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Ghana has developed a system of contractor registration operated by the Ministry of  Roads 
and Transport. This enables each administration reporting to the Ministry to avoid 
prequalification since for any advertised work, the contract advertisement specifies which 
class of  contractors are allowed to tender. Contractors are categorised as Roads Airports and 
Related Structures (Category A), Bridges Culverts and Other Structures (Category B), Labour 
Based Roadworks (Category C) and Steel Bridges and Structures (Category S). A contractor 
can be placed in more than one category if he can demonstrate the relevant competence. 

Within each category, contractors are classified within four classes. A contractor in a given 
class is not allowed to tender for any single contract, or have work on hand, in excess of  
stated threshold values. For a contractor to be rated in a given class, he must meet the 
requirements for that class in terms of: employing a minimum number of staff, a minimum 
asset value and annual turnover, recent work experience and minimum qualifications for key 
staff. Contractors are required to submit an armual licence fee for classification and to 
resubmit for classification every two years (Class 3 and 4) or every three years (Class 1 and 
2). Attendance at various training programmes is also a requirement. 

11.5.3 Tendering 
In Colombia, the selection of labour based microenterprises (MAs) for routine maintenance is 
made solely on their anticipated ability to carry out the work. The road administration fixes 
the rates to be paid, and so there is no element of  price competition. The basis for selection is 
similar to a prequalification procedure and considers: 

• registration of MA with the appropriate bodies (e.g. local chamber of  commerce, 
and government training agency); 

• training record of  members of  the MA; 
• experience in contracts of  a similar nature; 
• ownership of  required tools; and 
• local residency 

A similar system of selection has been used in Ghana after prequalification, focusing on the 
particular aspects relevant to each specific project, such as local knowledge and experience. 
This appears to support worldwide experience of the development of  sustainable contracting 
industries, in which price competition is seen as an eventual goal rather than an initial 
requirement. A phased introduction of  price competition in tendering might be achieved in 
the following manner, which is that currently being considered in Ghana (Parkman, 1999b): 

• bidders are first provided with bills of  quantities and schedules of  rates which 
indicate all costs of  materials, labour, equipment and site administration and 
overheads. They are required to tender a percentage to cover profit and other risks 
(similar approaches are still used elsewhere in the developed world [Miquel and 
Condron, 1991 ]); then 

• bidders are provided with bills of  quantities and expected productivities and are 
then expected to price all costs of  materials, labour, equipment and site 
administration and overheads, and mark-ups for profit and risk; and finally 

• totally unrestrained price competition. 

The development of  acceptable rates and productivities is an activity to which contractors 
associations can usefully contribute (see I 1.7), to ensure full stakeholder participation and 
agreement with the adopted approach. 
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There appears to be a need to regulate the market when developing contract maintenance if it 
is to be sustainable and this needs to be carefully monitored as the contracting industry 
develops. In addition to the above discussion on phased price competition, there is also an 
issue of  how different types of  contractor might compete; in particular, the parallel 
development of  labour based and equipment based contractors. 

For example, in Ghana, it is considered that some projects will be cheaper if carried out by 
labour based methods. If  totally unrestrained competition were allowed, equipment based 
contractors might submit unsustainably low bids in order to win the work. In the short term, 
the client will still appear to be gaining value for money. However, in the long term, the 
equipment based contractors would go out of  business since they would eventually be unable 
to maintain and replace their equipment due to lack of on-going investment; at the same time, 
the labour based contractors would have been squeezed out of  the market by such contractors. 
Hence the original initiative of  introducing labour based methods, to develop sustainable 
working methods, would not have achieved its objective due to the unrestrained nature of  the 
bidding. (This example is a specific case of  the more general requirement to ensure sound 
rules are in place to ensure sustainability within a competitive environment). 

Various actions can be taken by client authorities to mitigate against the above. A simple 
approach would be to restrict certain types of work to particular types of  contractor. 
However, care would be needed to ensure a genuine competitive environment still developed. 
In South Africa, a system of targeted procurement has been developed to counter this 
situation, in which contractors are not only marked for their price, but also for their ability to 
meeting socio economic (e.g. labour intensive targets) indicators. In this situation, the client 
has to specify the socio-economic indicators which will be marked, and clarify how the 
marking system will operate (Bentall et al, 1999). 

11.6 Client supervision and corruption 

Corruption is a an unfortunate reality in many countries and contract management procedures 
need to be developed which mitigate against this as far as possible. Nevertheless, it is usually 
a much broader institutional issue than the road sector, and for this reason any initiatives to 
combat corruption need to be addressed at a government policy level rather than purely within 
the area of road maintenance. Little is reported in the literature concerning corruption, but the 
widely held view is that clear, transparent, and consistent procedures at all stages of  the road 
management process will be the major means of reducing the possibility of  corrupt practice. 
In addition, the ability to measure performance against an agreed set of  objective criteria 
should also help mitigate against corruption. 

The move to contract maintenance has often been simultaneous with an attempt to reduce 
operating costs by road administrations. The case studies suggest that the role most often 
ovei'looked during this change process is the operational role of  client staff, who change from 
being works foremen and supervisors, to being contract managers and inspectors. However, 
their role at the operational level is crucial if corruption is to be avoided, and also to enable 
the sustainable development of  contractors - as mentioned previously, an element of  
flexibility and judgement will be required when dealing with inexperienced contractors. 

Client training can help with developing the in house staffto supervise works. Relevant staff 
in Ghana attended the same courses as those for contractors (the training for contractors is 
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similar  to the Les0tho case in Box 11.1). Client s taf f  then received fur ther  'on- the- job '  
t ra ining as required,  and the case s tudy suggests  that  the major  lesson has been the real isat ion 
by  the client that  h igh  calibre s taff  are needed for  this role. The Lesotho experience (Miles, 
1996) goes  fur ther  in r ecommend ing  that a distinct p rog ramme  is required for  client staff, and 
that  it is' not  jus t  a mat ter  o f  them fol lowing the p r o g r a m m e s  for  development  o f  the 
contractors.  

The supervision and  moni tor ing  o f  contractors  will be an intensive activity and  often client 
administrat ions will  not  have sufficient resources  or t ime for  this. Co lombia  experienced this 
p rob lem and  for  this p tapose  developed the sys tem o f  Road  Managers  as descr ibed in Box 
11.2. 

Box 11.2 Development o f  Road Managers in Colombia 

A system of community based microenterprises for carrying our road maintenance had been established 
in Colombia in the 1980s (Box 10.1) but by the early 1990s, due to a reform process which had not 
adequately addressed the client role (as well as other issues), the system had become ineffective. One 
initiative to remedy this situation was the introduction of private Road Managers (AMVs) to identify 
needs on the network and manage the implementation of works by the micmenterprises. A separate 
technical assistance project was set up, which identified a programme for development of AMVs, by 
establishing their responsibilities and a timetable for their introduction. Considerable interest was 
shown by the private sector, and interested parties attended training and dissemination workshops. 

An AMV is responsible for about I50km of the network, which usually means managing the activities 
of between 2 and 3"microenterprises. An AMV will usually have an assistant Inspector who manages 
site activities, an office based secretary to deal with the public, a driver and a vehicle (with other 
administrative support as necessary). The role attracted interest from local consultants and also 
individuals. The key requirement for their selection is that they are technically competent as well as 
being professional and community/socially aware, to both the needs of the road users as well as the 
microenterprises. Their selection is competitive, based on these factors and also their proposed cost. 

AMVs manage the activities of the microenterprises, but also carry out broader road management 
duties for the road adm!nistration, such as keeping an up to date road inventory and information on the 
road network (network condition, traffic and axle load levels), identifying user satisfaction with the 
road network, identifying and planning future maintenance work etc. They maintain a constant liaison 
with the road administration. Their payment is based on performance indicators related to these 
activities, and is also linked to the performance of the microenterprises. Whilst such a system might 
seem to encourage collusion between the AMV and the microenterprises, the clear link of their 
activities to the satisfaction of the general road user should mitigate against this happening. 

Source: This study 

There has  been a more  general  move  wor ldwide  towards  more  pe r fo rmance  based  contracts  in 
recent  years  and  these require the main tenance  contractor  to take on more  responsibi l i ty  for  
manag ing  the road  ne twork  to a defined road standard.  In m a n y  cases this has been associated 
wi th  reduced client supervis ion but  this appears  to go agains t  the principle o f  mainta in ing a 
substantial  supervisory role to mit igate  agains t  corruption.  

The Colombian  sys tem described above  has moved  to pe r fo rmance  based  contracts  and  they 
not  e that  a necessi ty  o f  such  an approach  is flexible, par tnership type attitudes to the work.  It 
would  appear  that  such  an approach  is inappropriate i f  the culture is l i t igious or corrupt  (both 
factors migh t  cause problems due to difficulties in def ining and agreeing clear  objective 
indicators to measure  performance) .  The Colombian  response is that  the road m a n a g e m e n t  
process  must  be clearly related to road users and the local commun i ty  to mit igate agains t  such 
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pressures .  E l sewhere ,  the  need  has  ar isen for  inc reased  independen t  audi t ing  opera t ions ,  to 
assist  the cl ient  admin is t ra t ions  in mon i to r ing  the p e r f o r m a n c e  o f  both  consul tants  and 
contractors .  Th is  is a fea ture  o f  the U K  exper ience  (see A p p e n d i x  ???)  and  e m p h a s i s e s  the 
need  for  cl ients to ensure  they  h a v e  adequa te  p rocedures  in p lace  for  mon i to r ing  and 
superv i s ing  road  m a i n t e n a n c e  contractors .  

11.7 Contractors  assoc iat ions  

Contrac tors  associa t ions  can  p rov ide  a power fu l  c o m m u n i c a t i o n  focus  b e t w e e n  indiv idual  
cont rac tors  and va r ious  cl ient  authori t ies.  Par t icular ly  w h e r e  the con t rac t ing  industry  is 
deve lop ing ,  they  can  assist  wi th  ident i fy ing  and ar t icula t ing key  p r o b l e m s  and constraints .  
T h e  exper ience  o f  G h a n a  is out l ined in Box  11.3. 

Box 11.3 The importance o f  contractors associations in Ghana 

The Road Contractors Association (RoCA) was formed in I993 from a previous more general 
Association of Civil Engineering and Building Contractors, as a specific need was perceived for an 
association of  contractors addressing issues and problems peculiar to the road sector. It has a 
constitution, with bye-laws, a code of practice and ethics, for which there are disciplinary committees 
to ensure each member complies. In addition, sub committees sit for various reasons, such as 
reviewing rates for work and conditions of  contract. Benefits of RoCA include a forum for discussion 
and social support, an opportunity for business collaboration (for example, coordinated bulk 
procurement of equipment), and representation. Members pay an annual subscription based on the size 
of their firm. 

The Chairman of RoCA is a member of the committee which is responsible for classification of 
contractors, and there is also a representative on the Ministerial Advisory Committee which advises on 
new development projects. Perhaps a key role is that of the representative which sits on the Road Fund 
Board thus representing their interests as stakeholders in the network. In addition, representatives of 
RoCA can bring matters of concern to the various agencies attention - for example, it was felt that the 
initial requirement for contractors to register with MRT on an annual basis was too onerous, and RoCA 
requested that this be extended to the current requirements. Also, on occasions where agreed national 
rates for activities have been found to be unreasonable, RoCA have requested that these be revised by 
the agency concerned. 

The Labour Based Contractors Association (LaBCA) exists for similar reasons to RoCA. Labour based 
contractors consider they have a specific interest which is better represented by a separate organisation, 
although discussions have been held to consider the possibility of a merger with the RoCA. LaBCA 
was recognised officially by government in I989, and its role was important as the labour based 
programme was innovative and all parties were new to the approach. Concerns and representation of  
LaBCA are similar to RoCA. Specific concerns currently include the issue of competitive tendering 
and the possibility of equipment based contractors gaining a larger share of the market at the expense 
of labour based contractors. It is considered that many contractors will also need training in 
competitive bidding and LaBCA might develop training courses for this. 

Source: This study 

11.8 Resources  for contractors  

11.8.1 Finance 

A d e q u a t e  f inance  is key  to the  success  o f  the  sus ta inable  d e v e l o p m e n t  o f  contractors .  The  
f im damen ta l  s tar t ing poin t  to ach ieve  adequa te  f inance  is for  there  to be  rel iable and  t ime ly  
p a y m e n t  m e c h a n i s m s  f r o m  clients to contractors .  The  case  is par t icular ly  t rue for  labour  
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intensive contractors, whose major resource is the labour they employ - if payment is not 
timely, then they are unable to pay their staff who are often on very low wages to the extent 
that non payment has serious consequences. As well as ensuring that the cash flow of the 
contractor is maintained, reliable payments also develop a stable industry which appears 
worthy of investment by the banks and lending agencies. For example, the recent 
restructuring of the Road Fund in Ghana and hence improved reliability of funding has seen 
the lending banks become more amenable to loans to contractors. 

Traditional construction type projects require bonds and sureties to be presented by the 
contractor. However, for maintenance contracts which are often of a lesser value (particularly 
if routine maintenance), the need for such guarantees is reduced. Also, where small 
contractors are involved, insurance companies and banks will be less inclined to negotiate 
since these firms have little collateral (Thiam, 1998). South Africa has set different levels of 
performance bonds for different sizes of contracts as follows (Bentall et al, 1999): 

• Major contracts: 10 - 12.5 % 
• Minor contracts: 2.5 - 5 % 
• Micro contracts: 0 % 

Other suggestions as to how such burdens might be reduced for developing contractors ale 
(Thiam, 1998): 

• Replace the bond requirement by appropriate prequalification procedures 
• Government offer loan guarantee schemes through commercial banks and in 

association with contractors associations, or possibly through small business credit 
agencies 

• Reduction in retention money from the usual 10% to 5% 

11.8.2 Equipment 

A major need for contractors to have access to finance is for the purchase of equipment and 
tools. Various approaches have been adopted for this issue: 

The Colombian microenterprises are awarded a 20% advance payment on contract 
award tO make any advance purchases of tools and equipment. This advance is 
paid back in equal instalments over the term of the contract. 
In Ghana, the Bank for Housing and Construction was established whose purpose 
was to provide assistance to contractors in the form of bank guarantees and loans 
for purchasing of equipment, as well as commercial banking services. In addition, 
it set up a subsidiary Plant Pool Ltd, which hired equipment (new equipment 
funded by donor assistance) to contractors. 

In the case of Ghana, the plant pool is actually no longer in operation. It appears that there is 
a culture within Ghana of ownership, rather than hire, and contractors preference was to use 
the pool only as a last resort. With less than full utilisation, the rates for hire soon became 
uncompetitive and some private firms offered equipment at better rates for those contractors 
who needed to hire. In addition, the plant pool was based in Accra, which made it difficult 
both logistically and financially for contractors based further afield. This illustrates the need 
for such arrangements to closely match the culture and needs of a particular country or region. 
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12. C O N C L U S I O N S  

Conclusions from the study have been presented throughout the text. However, key issues are 
summarised below. 

Organisational models 
There are a number of  models for considering the involvement of  the private sector. The 
various roles can be described as: 

• Owner (e.g. Ministry of  works or transport) 
• Administrator (e.g. road agency or local authority) 
• Manager (e.g. road agency, local authority or consultant) 
• Service provider (e.g. DLO or contractor) 

The private sector can undertake one or several of  the above roles. 

Funding mechanisms 
A stable funding mechanism is essential if privatisation or contract maintenance is to be 
considered. Unstable funding is a cause of inefficiency in a DLO and in the reluctance of 
private contractors to bid for work. Unless there are stable funding mechanisms in place, little 
appears to be gained by proceeding with other changes outlined below. 

Competition is more important than privatisation 
Evidence confirming the importance of competition as a spur to efficiency is growing. Public 
sector DLOs can compete with the best contractors given the chance to do so. 'Sustainable 
competition' and clearly specified and enforced maintenance standards and activities are the 
key to greater cost effectiveness. 

Management of change 
The introduction of competition requires clear aims and objectives, careful planning and 
managing and is best introduced in a phased or evolutionary way. Involvement in the 
planning of change, of  those affected by the potential change, contributes to a smoother and 
more successful transition. DLOs can transfer successfully to the private sector providing that 
the staffare fully consulted on the changes. Private contractors can play a greater role in road 
maintenance but may require support and training. 

It is also apparent that the change process is unique for every organisation. It is therefore 
difficult to be prescriptive as to how the change process should be managed, but it is 
considered that knowledge of  how similar organisations have gone about change is of most 
benefit to others considering change (the case studies and references included in this report 
are provided for this purpose). 

Client / contractor split 
Organisational change involving client / contractor separation is required if competition is 
introduced. This cfiange, together with an improved process of  procurement, can contribute 
significantly to efficiencies regardless of  who does the work. Training and development of  
clients in their new role is required, just as it is required for developing a competent 
contracting industry. 
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Packaging of contracts 
The size and scope o f  contracts will affect competition and the size of  contractor. The initial 
aim may be to encourage small contractors but the trend is towards large contracts and large 
contractors in order to reduce the cost of  supervision, benefit from economies of scale and 
facilitate performance based contracts. However, for these contracts, a sense of  partnering 
and collaboration between the parties is required and there is sometimes a concern that such 
contracts might not he successful if corruption is a local problem. 

Monopolies 
There is a need for incentives if DLOs are to improve efficiency but there is a risk of private 
sector monopolies developing unless steps are taken to regulate the industry and the process 
of  competition. 

Cost savings 
It is difficult to assess accurately the cost savings that occur due to any restructuring in a road 
administration. However, it appears that the introduction of  competition, particularly 
subjecting DLOs to competitive tendering, has resulted in significant cost savings of the order 
of  5 to 20 per cent. But there is evidence that the savings can reduce in subsequent tendering 
rounds if there is not enough competition. For many countries the existence of an efficient 
DLO is an important part of  the competition and should be encouraged. 

The above savings due to contracting out can be compared with other possible improvements 
(Talvitie, 1996): 

• Decentralisation in programming the outputs can increase efficiency by 10 - 15 per 
cent; 

• 'Optimal' timing and scheduling of works through efficient road management 
reduces total transport costs by 5 - 30 per cent; 

• Efficient, decentralised data collection costs 2 - 3 per cent of  the maintenance 
budget; 

• Reworking the planning processes can shorten the planning and design cycle. 
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A P P E N D I X  A:  G L O S S A R Y  O F  T E R M S  

Administration (road) 
The function, or organisation, responsible for effecting road policy and ensuring the 
performance o f  the road network meets the overall political objectives of  the owner 
(government). In many countries, this is referred to as the road agency or authority. 

Activity 
Any work or intervention that is carried out on the road network. 

Audit 
A physical check, usually on a sample basis, that work has been carried out, where 
specified, to pre-defined standards or procedures, and that costs and other resources 
have been accounted for properly. 

Budget head 
Normal pre-defined headings under which expenditure is allocated by a Ministry of  
Finance. 

Capital budget 
The government budget normally used to fund major projects. 

Contract maintenance 
Road maintenance (works) which are carried out in accordance with a set of  contract 
documents. Usually the term refers to the use of a private contractor contracted to the 
road administration. For the purposes of  this study, it can also be considered to apply 
to govelnment owned works organisations, if they are operating in a competitive 
environment and under the same terms as the private sector. 

Cost based contract 
Type of contract in which the contractor is paid for according to rates agreed for 
inputs (labour, equipment, materials etc.) rather than outputs. The alternative is a 
price based contract. This type of contract represents a greater level of  risk to the 
client than a price based contract, since he retains a degree of  responsibility for 
achieving the output. 

Cost-benefit analysis 
A formal comparison of costs and benefits to determine whether or not an investment 
is worthwhile. 

Cyclic works 
Scheduled works whose needs tend to be dependent on environmental effects rather 
than traffic. These works are programmed in advance and include such activities as, 
for example, culvert cleaning. 

Development works 
Projects planned at discrete points in time that result in improved road capacity or 
changes in alignment. 



Direct Labour Organisation (DLO) 
See in-house works. 

Emergency works 
Works undertaken to clear a road that has been blocked. 

Global cost 
The 'broadest brush' category of cost-estimating technique which relies on libraries of  
achieved costs of  similar works; eg cost per kilometre of  bituminous resurfacing. 

HDM-III 
The 'Highway Design and Maintenance Standards Model Version III', which is a 
computer-based decision-support system, developed by the World Bank, and used for 
economic appraisal of  road projects. 

Hourly rates contract 
A type of  contract (cost based) in which a contractor is paid for supply of resources at 
an hourly rate - typically, traditional civil engineering dayworks. Alternatives are 
performance based or procedural based contracts. 

In-house works 
Works that are performed by government employees within a road administration, 
rather than private contractors. Often referred to as direct labour, direct control or 
force account operations. 

Information system 
A computer-based system that collects, organises and stores data. 

Institutional appraisal 
An investigation of an organisation that identifies its strengths and weaknesses, 
success in meeting defined aims, and the constraints under which it operates. 

Inventory 
A record of the physical attributes of  the road network or other asset being managed. 

Lump sum contract 
Price based type of contract in which the contractor is paid a lump sum amount for 
completing the agreed works. A true lump sum contract is fairly rare - most 
references to these types of contracts are usually lump sum with the possibility of  
variations once the contract is carried out. 

Maintenance management system 
A computer-based system for assisting with the management of  maintenance (note 
that in UK English, this term will often be used synonymously with the term 
'pavement management system' whereas, in US English, the term will normally refer 
to an 'operations management system'); to avoid confusion, the use of this term 
should be avoided. 



Management cycle 
A series of well-defined steps which take the management process through the 
decision malting tasks. Typical steps would be i) define aims; ii) assess needs; iii) 
determine actions; iv) determine costs and priorities; v) implement activities; vi) 
monitor and audit. The process typically completes the cycle once in each periodic 
cycle of the particular management function. 

Manager (road) 
The function, or organisation, responsible for managing the road network for the road 
administration. This function might be carried out by the road administration, or by a 
separate orgaulsation under contract to the administration. Typically, this will be 
referred to as the Engineer or the Project Manager in any contract between the a road 
administration and contractor. 

Management function 
A means of  defining a management task based on its objective. Management 
functions are undertaken so that the requirements of  the policy framework are met; 
examples are planning, programming, preparation and operations. 

Mission (statement) 
This outlines, in broad terms, the goal of the organisation responsible for the road 
network, and justifies its existence. 

Multi-year programme 
A schedule of road works planned to take place in discrete years into the future. 

Network 
A particular grouping of  roads for management purposes; examples are the national 
road network; trunk road network; paved road network, etc. 

Network information system 
An information system that stores data about the road network and its inventory. 

Network referencing 
The process of  breaking the road network down into successively smaller links, 
segments and sections, each of  which can be defined uniquely for road management 
purposes. 

Operation(s) 
The on-going activities of an organisation, for which management decisions are made 
on a near-term basis. Examples include the scheduling of work to be carried out, 
monitoring in terms of labour, equipment and materials, the recording of work 
completed, and the use of this information for monitoring and control. 



Operational cost 
A fundamental cost-estimating technique that builds up the total cost of  the work from 
its component activities described by the method statement and programme, in terms 
of labour equipment and materials. 

Owner (road) 
The function, or organisation, responsible for establishing road policy and the legal 
and regulatory framework for management of  the road network. Typically, this will 
be a Ministry of  Transport, or, where the administration function is also combined, a 
Ministry of  Works and Transport. 

Performance based contract 
A type of contract in which the contractor is paid for providing a service to a given 
standard. Typical standards for long term works might be, for example, to ensure a 
road does not exceed a given roughness value. Typical standards for short term works 
might be, for example, to maintain vegetation below a defined height. Alternatives 
are procedural based or hourly rates type contracts. 

Performance standard 
This specifies the quality of  finished work for an activity, and builds up a consistent 
description of the activity based on a preferred method of working, and requirements 
for equipment, labour and materials. 

Periodic works 
Works planned on a regular basis to take place at intervals of  several years. In UK, 
these works are often referred to as 'planned maintenance'. 

Planning 
This  involves an analysis of  the road system as a whole, typically requiring the 
preparation of  long term, or strategic, estimates of  expenditure for road development 
and conservation under various budgetary and economic scenarios; predictions may 
be made of expenditure under selected budget heads, and forecasts of  road conditions, 
in terms of key indicators, under a variety of  funding levels. 

Policy framework 
A set of  statements, normally comprising a mission statement, objectives and 
standards, that define in detail the aims of  an organisation and how it proposes to 
achieve these. 

Preparation 
The near-term planning stage where road schemes and projects are packaged for 
implementationl At this stage, designs are refined and prepared in more detail; bills 
o f  quantities and detailed costings are made; together with work instructions and 
contracts; detailed specifications and costings are likely to be drawn up. 

Preventive works 
Addition of  a thin film of  surfacing to improve surface integrity and waterproofing 
that does not increase the strength of  the pavement. 



Price based contract 
Type of contract in which the contractor is paid based on agreed prices for work 
outputs (could be unit price, lump sum or performance based) rather than for work 
inputs (equipment, labour, materials etc.). The alternative is a cost based contract. 

Problem tree analysis 
A method of problem solving that works backwards from a problem statement, 
breaking this down into more detailed components, and then develops these to find a 
solution. 

Procedural based contract 
Type of contract in which the contractor is paid to provide works in accordance with a 
specification, which defines how each activity should be carried out. This is the most 
traditional civil engineering type contract. Alternatives are performance based and 
hourly rates type contracts. 

Procedure 
A documented series of  steps for carrying out a particular activity or task. 

Programming 
The preparation, under budget constraints, of  multi-year works and expenditure 
programmes in which those sections of the network likely to require treatment, and 
new construction possibilities, are identified and selected; a tactical planning exercise. 

Reactive works 
Works responding to minor defects caused by a combination of traffic and 
environmental effects. 

Recurrent budget 
The government budget which is normally used to fund those works that are needed 
Avery year, including such items as staff salaries, running costs of  a road 
administration, and maintenance works for the road network which are undertaken on 
a regular basis. 

Road class/hierarchy 
A grouping of road sections according to pre-defined rules, often based on issues of  
ownership, function, funding source, etc. 

Road management 
The process of  maintaining and improving the existing road network to enable its 
continued use by traffic efficiently and safely, normally in a manner that is effective, 
and environmentally sensitive; a process that is attempting to optimise the overall 
performance of the road network over time. 

.Routine works 
Minor works that need to be undertaken each year. 
referred to as 'reactive maintenance'. 

In UK, these works are often 



Service Provider 
The function, or organisation, responsible for delivery of service to the road 
administration. Usually referred to as the Contractor. The Manager, if contracted by 
the road administration, is in a sense a specific type of service provider, but for the 
purposes of  this study it is useful to consider the Service Provider as being responsible 
for the delivery of Operations, whereas the Manager is responsible for monitoring the 
delivery of  Operations through Preparation and Programming activities. 

Special works 
Works the frequency of which cannot be estimated with certainty in advance. 

Specification 
A detailed description of the attributes of  the output from an activity, or of  the steps 
by  which that activity is ca~ied out. 

Stakeholder 
Those with a vested interest in the performance of  the road administration, including 
the road users, industry, agriculture and commerce, who are its 'customers',  plus the 
road administration itself and the road engineering industry. 

Standard (maintenance) 
A requirement, sometimes legally enforceable, that a road administration is obliged to 
meet as part of  its road management activity. 

Strategic 
Pertaining to actions, often wide ranging, designed to achieve defined objectives in 
the long term. 

System 
A structured group of discrete entities which interact for a particular purpose; 
examples are: 
A 'computer system', which is a collection of software and hardware designed to 
carry out a particular fimction 
A 'management system' which is a set of  procedures designed to assist the 
management process (which may also include a computer system) 

Tactical 
Pertaining to actions designed to achieve defined objectives in the short to medium 
term. 

TUPE 
Transfer of  Undertakings (Protection of Employment). A U K  term referring to the 
statutory requirements and obligations defined by government for any private sector 
organisation which is taking on former employees of the government under a 
privatisation initiative. 



Unit price contract 
A price based contract in which the contractor is paid in accordance with agreed unit 
rates for works activities. Sometimes referred to as an admeasure or schedule of rates 
contract - the former being based on estimated quantities of work which are then used 
to give an initial estimate of the contract price; the latter not necessarily including any 
estimate of quantities of work. 

Unit rate 
A cost-estimating technique based on the traditional bill of quantity approach to 
pricing engineering work, typically relating to aggregate quantities of work to be 
carried out, measured in accordance with an appropriate method of measurement. 

Works 
All construction and maintenance activities. 



A P P E N D I X  B - S E L E C T E D  B I B L I O G R A P H Y  

BENNATHAN E and L S THOMPSON (1992). Privatization problems at industry level: 
Road haulage in central Europe. World Bank Discussion Paper No.182, World Bank. 

This report discusses the issues involved with privatization of the road haulage industries in 
central Europe, with specific reference to the experience of Poland and Hungary. It describes the 
process which these countries went through in order to develop an efficient haulage industry, and 
emphasises that such a process must be carried out in stages. Specifically, countries must ensure 
that publicly owned enterprises of  doubtful viability must not be transferred until they are made 
viable, so that enterprise restructuring must happen first. Only then should a programme of 
privatization be embarked upon, and this will require decisions on the regulatory regime to be 
adopted. 

BROWN T J and M I CHOUDHURY (1990). Periodic maintenance by contract of regional 
highways in north west Bangladesh. Volume 1, Sixth conference proceedings, Road 
Engineering Association of Asia and Australasia, Kuala Lumpur. 

This paper describes an IDA funded initiative to improve road resurfacing maintenance in 
Bangladesh and adopt contract maintenance procedures. The method of rating roads is described 
and this was used in order to develop cost estimates for the resurfacing projects. An extensive 
programme of pavement testing and materials investigation was carried out and specifications 
have been reviewed for 'use in contract maintenance. All contracts included preliminary 
pavement repairs as well as resurfacing works. The ability of  contractors to perform works to 
specification was cl~ecked at prequalification, which reduced the number of  tenderers from 55 
to 19, and indicated the need for intermediate equipment to be used, as even with a 30% loan on 
offer, contractors had a limited capital base and suitable 'high tech' equipment was simply 
unavailable. General conditions of contract were developed based on the New Zealand Standards 
Association, which were considered to apportion risk more equitably than FIDIC, from which 
they were derived. The ability to cope with variations during the contracts, which were 
admeasured based on a biI1 of  quantities, was paramount and two alternatives for achieving this 
are discussed in the paper. The paper concludes that the major obstacle to achieving a good road 
network in Bangladesh is the quality of  routine, and not periodic, maintenance. 

CONRAD J F, P NELSON and K JONES (1993). Project cost evaluation methodology 
approach to privatization in the Washington State Department of Transportation. 
Transportation Research Record 1409, TRB. 

Due to increased interest in the different methods of  procuring road projects, the Washington 
state legislature commissioned this study in 1985 to better understand the differences and 
compare costs between works carried out by the public and private sectors. A methodology 
(PCEM) for comparing costs on a project by project basis was developed and a 3 year pilot test 
was conducted to assess how useful it might be. Results from the maintenance element of  the 
study have shown that increased flexibility in allowing competition for works would be 
beneficial. Typical issues highlighted during the study included the need for specifications where 
work has traditionally been carried out by a DLO, and the incompatibility of  existing budget 
procedures with maintenance practices. The method is recommended by the authors as an 
effective decision toot, but it is noted that it is more applicable to large, easily specifiable projects 
rather then smaller and less defined projects where an element of  subjective interpretation is 
required. 



FORBES, D E (1997). Road maintenance - To privatize or not to privatize. Transportation 
Research Board presentation, TRB. 

This presentation describes the lessons learnt by the Oregon Department of  Transportation in 
commercialising road maintenance. Oregon considered 'full privatisation' rather than simply 
contracting out the various maintenance activities. The key lessons were: 1) Competition is 
more important than privatisatiun. For this to be effective, full accounting of all costs is required 
in order to make valid comparisons, there must be a number of  viable public and private sector 
competitors and economies of scale must be introduced. 2) A 'philosophy' must be built which 
defines the extent of  maintenance, its relationship to construction, and the principles of  priority 
(eg safety, useability and appearance). 3) Levels of  service (LOS) must be established which 
are related to the class of  road and which can then be related to the priority rules to determine 
maintenance needs for each road. 4) Clearly outline responsibilities of public and private sectors 
for such issues as activities, road closure, road/bridge rating, major investment, displaced 
government employees and transfer of  equipment. Safety and emergency items should be 
retained by client, who should be careful not to retain only low profit/high overhead items. The 
biggest gains will come from collapsing client service delivery structure. 5) Avoid loss of  
control - define LOS in contract, monitor, tie compensation to performance, share the risk, define 
the status of  displaced workers and maintain an ability to bring back work in house. 

FRANK GRAHAM AND PARTNERS (?). Contracting out motorway maintenance in 
England - a consultants viewpoint. Unpublished. 

This outlines the changes that occurred, from a consultants viewpoint, when a section of the UK 
motorway network (West Yorkshire) was handed over to private contractors and consultants for 
road maintenance works. Consultants were appointed in 1985 to manage the maintenance of this 
network and in late 1985 they set up a working group with the Department of  Transport to 
address the issues involved in appointing contractors for the work. It was agreed that familiar 
conditions of contract should be used, and so the ICE 5th edition was amended for this purpose. 
Most work for routine and emergency maintenance was carried out by works order, so that a 
Schedule of  Rates replaced the usual Bill of  Quantities and the various amendments to the 
contract are outlined. The usual UK specification ('Blue book') was used as a basis for the 
specification but it needed amendments to cover safety management, emergency procedures, 
routine maintenance, stocks.of materials and winter maintenance. During the tender period, 
many enquiries were received and on appointment of  the successful bidder (by comparing 
schedule of  rates against ghost quantities and rates) a six week 'work-in' period was allowed 
prior to contractual handover from the DOT DLO to the contractor on 1 April 1996. The paper 
concludes by suggesting that the client now receives a more effective mad cost effective delivery 
of  road maintenance. 

FROST M and C LITHGOW (1996). Improving quality and cutting costs through 
performance contracts: Australian experience. Road management training seminar, 
Washington 17-18 December 1996, World Bank, unpublished. 

This paper describes developments in contract maintenance in New South Wales with the RTA. 
Contract maintenance had already been trialed (see Smith et al, 1994) but it was decided that a 

perfolmance based 10 year contract, covering 450km, would be let in 1994. For such a 
significant shift of  risk to the contractors, it was decided that tenderers should submit their 
'concept' proposals and that these would be developed. After a 10 month tender preparation 



period, the proposals were evaluated and the preferred bidder chosen with whom detailed 
contracts were developed. Some staff from RTA were offered the chance of transferral to the 
contractor but most declined and voluntary redundancies were allowed. The contract includes 
five documents: 1) Conditions of Contract (to which no changes are expected), 2) Code of 
Maintenance Standards (containing Level of  Service requirements and Intervention Standards 
for every asset), 3) Maintenance Services Specification, 4) Commercial Schedules and 5) 
Benchmark Information (BI). The BI lists the assets, inventory and pavement models to be used 
when anticipating road performance. Payment is made for base services on a monthly basis 
without invoicing, and additional work is paid for under Provisional or Additional Services. 
Since the contract is performance based, it does not mention detailed procedures and materials 
to be used except in the case of major bridges, embankments, force majeure, as RTA retain the 
risk of these for fear of  excessive price if handed over to the contractor. RTA require regular 
monitoring and the contractor has established a PMS for this purpose. For such a long term 
agreement, the principles of  'partnering' have been adopted. 

GASTON B (1996). New methods, new partners (Ontario Maintenance and Operations). 
Ministry of Transportation, Ontario, unpublished. 

These overheads summarise a presentation outlining the current plans for Ontario to develop a 
new strategy for the delivery of highway maintenance by the private sector. The MOT has 
reviewed the experience of a number of  countries worldwide and has concluded that a stepwise 
process should be undertaken, which maintains competition, encourages entrepeneurial flexibility 
and recognises that 'nobody has got it just right, so far'. Two strategies are being trialed and a 
decision will he made after this period as to the direction to proceed. Managed outsourcing is 
one option, in which MOT staff will be responsible for road patrolling and delivery of 
maintenance through a series of  functional unit price tenders. Area maintenance contracts are 
another option, which will be awarded on the basis of  a lump sum for all routine maintenance 
operations over a three year term. The contractor will work to performance targets, be allowed 
to purchase surplus ministry equipment, and be subject to penalties for non compliance. Term 
maintenance contracts have been considered, which include construction and maintenance in a 
long term (five year) performance type contract, but these are not being pursued at present. 

GASTON B (1994). Lessons from the BC privatization experience. Ministry of 
Transportation, Ontario, unpublished. 

This surnmarises and comments on a review undertaken by the Minister of  Transportation and 
Highways (British Columbia) in 1993, which sought an independent perspective on the cost 
effectiveness of  the province's recent privatisation program. The purpose of the summary is to 
highlight issues which might be pertinent to initiatives in Ontario. The summary addresses 
operational, human resource, financial and economic impacts. It notes that finding optimum 
maintenance levels is complex, and that the often conflicting objectives of  maintenance (eg salt 
and sand actually cause deterioration in a road surface) are therefore better managed by the 
client/owner, rather than transferring management to the operator; in extreme cases, there might 
be a commercial advantage for a contractor to reduce preventive maintenance. End result 
specifications are recommended, although their development is difficult and their application 
requires dispute resolution procedures. Whilst comparison of costs by DLO or contract are 
difficult, it is considered that the public has a right to know but that this will involve detailed cost 
auditing procedures. Loss of  knowledge by the client is inevitable when work is outsoureed, and 
labour regulations are complex and difficult to solve. Management of  contracts often requires 
more staffthan originally anticipated and costs do not necessarily reduce (it is suggested that BC 



costs increased). 

GERKE R J and P J SAWCHUK (1997). Privatization of a complete primary highway 
network, 'The Alberta Experience'. Presentation to AASHTO subcommittee for 
maintenance, Saratoga Springs, NY, July 1997. 

Alberta Transportation and Utilities (ATU) decided in 1995 that it would undertake wholesale 
privatization of the road maintenance activities in the province in an attempt to reduce total cost 
whilst maintaining standards on the network. A review of worldwide experience was undertaken, 
and after close consultation with counterparts in British Columbia, ATU decided to opt for 
setting up large scale geographically based contracts. The implementation strategy adopted is 
described and this involved setting up a team of seven members from all levels within ATU to 
manage the process. Documentation and specifications were developed (using ideas from RTA 
in Australia for a Code of Practice) and extensive consultation with industry and employees was 
carried out. Proposals of  renderers were evaluated and this process required considerable 
preplanning. Considerable training of those ATU staff retained in their new 'client' role was 
anticipated. Employee consultation was continual and clearly successful as initial negative 
rexctions were transformed. A half day workshop was held initially, followed by more detailed 
2 day workshops and continual newsletter updates and employee involvement. Similarly 
intensive consultation was performed with potential contractors. The paper concludes with a 
summary of  lessons learnt and the perceived benefits of  the privatization. 

HORNSBY K R (1990). Road maintenance by contract: the Northern Territory 
experience. Volume 1, Sixth conference proceedings, Road Engineering Association of Asia 
and Australasia, Kuala Lumpur. 

Increased government pressure meant that the Northem Territories embarked on a programme 
of use of the private sector in road maintenance. This has resulted in staffreductions, but these 
have been achieved through normal rates of  atrrition, and plant reductions, which has enabled 
government expenditure to be diverted to other activities rather than equipment management. 
Two forms of  contract have been used - a simpler Service Order which includes no liquidated 

damages, and a form based on National Conditions of Contract which is applicable to more 
complex projects. Contracts have been procured on an Hourly Hire, Specific Work (either by 
schedule of  rates or lump sum)or Period basis and the above order is that recommended in order 
to develop a more experienced contracting industry, based on the experience in NT. Hourly Hire 
contracts require the same type and degree &management by the client as DLO. Specific Work 
contracts have been used for resurfacing projects, but the most innovation has occurred through 
the Period contracts. These require a long term commitment from government (NT have used 
a three year term, with annual reviews and possibility of  cancellation of subsequent years works), 
but NT have found that quality improves with time (unlike trends noted in USA). Client staff, 
used to DLO procedures, require a significant amount of  training for these contracts but have 
responded by becoming more effective, mainly due to their less ambiguous and more clearly 
defined role. 

HYMAN W A (1997). Role of novel procurement procedures and intelligent transport 
systems in the devlopmcnt of maintenance management systems. Presentation to AASHTO 
subcommittee for maintenance, Saratoga Springs, NY, July 1997. 

This paper analyses trends in the use of maintenance management systems and notes that these 
have developed due to new technology and introduction of life cycle costing techniques. There 



has also been a trend towards performance, rather than method, specification in the management 
of  roads. Maintenance management systems must reflect this and the example of Maryland, who 
let the specification of a maintenance management system as a turnkey project, is described. If 
the public and private sector are to compete in developing MMS, then true cost comparisons 
must be made. An option of developing ideas is to allow open solicitation, by which private 
consortia can develop proposals for partially or completely self financing projects. These 
proposals are then made public so that other competitors can submit proposals during a limited 
period and then the project, if  aproved, is awarded to the best proposer. The idea of Partnership 
Proposals, where prospective renderers put 'ideas' on the table and develop these further with 
the client is also considered, and the article concludes by suggesting that the lowest bid option 
should not be the criteria for project selection. 

KERASIOTES J J (1993). Essex County privatization. Transportation Research Board, 
72nd annual meeting, January 10 -14 1993. 

The author of  this paper was appointed Commissioner of  the then Department of  Public Works 
of the Massachusetts Highway Department (MHD) in 1991. After ordering a study of MHDs 
labour force that year, a decision was taken to embark on a programme of  privatization of the 
entire maintenance operations of the Essex County regional office. Conditions prior to 
privatization are described and these were particularly unsatisfactory, showing a labour force 
which appeared to be operating extremely ineffectively and inefficiently. State workers were 
offered the opportunity to compete for the new contracts, but ultimately the MHD felt the union 
plan for this was unacceptable. The direct cash benefits of  the process are presented and the 
paper states that the quality of  maintenance has dramatically improved under the new 
procurement procedures. 

LANTRAN J-M (1990-1994). Contracting out of road maintenance activities: Volumes I 
to 5. Infrastructure divisions, Technical and Sahelian Departments, Africa Region, World 
Bank. 

LI G HTHIZER  O J (1994). The pros and cons of privatization. State Government News, 
Th e Council of State Governments, February 1994 issue. 

The author is secretary of  the Maryland Department of  Transportation, which has reviewed its 
use of the private sector in carrying out many of  its functions. The DOT has 10,000 employees, 
a budget of  US$2 billion and is responsible for all modes of transportation within the state. A 
review was undertaken to recommend opportunitites for privatisation, and there was initial 
surprise that the existing practice included so much (51%) use of the private sector. 
Consideration was given to privatisation of the airport, but it was decided that the complicated 
planning processes and the governments ability to raise large sums of money both meant it was 
easier to retain the operation of  the airport in-house. Privatisation is a solution if the private 
sector is better and cheaper but is not preferable if there is a risk to vitality of an economic asset 
as exampled by the Maryland Port Administration. Plivatisation is also recommended where the 
application of a new technology is required to improve a service, since it avoids the need for 
government investing in technology which might become obscelete or training and devoting 
resources to such technology. 



McMULLEN C C (1986). Maintenance activities accomplished by contract. National 
Cooperative Highway Research Program Report 125, TRB. 

This report draws on a review of  literature and the results of  a survey by questionnaire in 1983 
of 75 agencies in the USA involved in road maintenance. The questionnaire sought information 
from agencies on: 1) which activities were carried out by contract, 2) the decision criteria for use 
of  contractors or agency staff, 3) cost comparison methods, 4) administrative and legal issues 
encountered, 5) contract methods and organisational control, 6) experience in the use of 'total' 
maintenance packages (rather than specific activities or grouped activities) which was found to 
be negligible, 7) inspection and work control procedures and 8) major problems or successes that 
had been encountered. After listing the various issues which influence whether contract 
maintenance will be used by an agency, from the viewpoints of  various relevant parties, the 
report goes on to note that for agencies wherethe experience of  the contracting industry is 
minimal, a gradual process of contract maintenance implementation is required with considerable 
communicatiohs between all parties. In deciding whether to contract out maintenance, an agency 
should consider 4 key issues on which the report expands: 1) Is it a requirement? 2) Is it needed? 
3) Is it feasible? 4) Is it desireable? All the different aspects of  contract administration are then 
summarised and finally the research needs in this area are highlighted, which include the 
development of  guideline road maintenance activity specifications and also the development of  
apwopriate inspection and quality control procedures. 

MADELIN K B (1993). The case for in-house staff. Proceedings of the Institution of CivU 
Engineers (Municipal Engineer), 98, June, pp85-88. 

This paper discusses the relative merits of  using in-house staff or private consultants. The 
particular area discussed is that of  design services for local authorities in the UK. It starts with 
four basic assumptions: that private consultants will always be required for some aspects of local 
authority work, that the quality of  work from either in-house staff or private consultants is the 
same, that the in-house organisation is already divided into a client and consultant organisation, 
and that everybody makes mistakes. The paper states what it considers should be the objectives 
of  a private consultancy and then outlines the benefits of  in-house staff in terms of cost, quality, 
added value and competition. The paper then concludes by suggesting that an expert client 
provides long term benefits for the public: by properly briefing, monitoring and controlling a 
consultant, by understanding and good judgment of  the inherent risks in engineering, and by 
providing an informed and expert opinion in wider political discussions within government. A 
final mention is made of  the public sector ethos to serve the public, which might be eroded by 
working solely for the profit motive. 

MADELIN K B (1994). Maintenance by private contractor or direct labour. Routes/Roads 
No.282, pp61-70, PIARC. 

This article reviews the practice of  using private contractors or direct labour to conduct road 
maintenance work. It is based on presentations made by members of  the Committee of  Road 
Management (C6) in 1992 and from subsequent submissions. It also draws on information from 
a report by the World bank in this area (Miguel and Condron, 1991). It notes that there is a need 
to understand and separate the client and contractor roles, and to apply specification and contract 
procedures to the Direct Labour force (DLO). This process improves efficiency and there is no 
evidence of savings when comparing an efficient DLO with a private contractor. A DLO should 
be retained as it can respond to emergencies, has local knowledge and pride of ownership, can 
be flexible and provides competition for private contractors. Competition should be promoted 



between organisations, both between DLO and private contractors, as well as between local 
DLOs and by setting performance targets. Appendices provide data from various countries 
experiences and outlines typical costs of  efficiency improvements in Shropshire, UK. 

MADELIN K B (1996). Driven to action. New Civil Engineer, 7 November 1996, ppl0-11, 
Institution of Civil Engineers. 

This article recognises that there is a drastic need for road maintenance to improve. Whilst 
significant improvements by means of needs budgeting, consistent standards and monitoring 
have been achieved, the public demands that fiarther improvements are still required. The key 
might be to look at the water industry, which fell into disrepair and under investment but was 
then privatised. Significant improvements were then put in place, but these were at a cost and 
a major contributing factor was the fact that water charges were directly levied by the provider 
to customers, rather than the previous unstable flow of funds by means of local council rates. 
A major review of roads should be undertaken which: 1) identifies roads for movement, which 
should be privatised, and roads for access, which should remain under control of  local 
government, 2) establishes road performance criteria, 3) establishes a direct payment mechanism 
between road users and road operators and 4) develops sustainable methods for road charging 
on roads for movement. 

MILES D W J (1996). Promoting small contractors in Lesotho: privatization in practice. 
Proceedings of the Institution of Civil Engineers (Civil Engineering), 114, August, pp124- 
129. 

This paper is based on experience with the road maintenance and regravelling project (ROMAR) 
in Lesotho and outlines how a strategy was implemented to develop small contractors to carry 
out these tasks using appropriate technology. The process adopted was: I) to study the local 
contracting industry, 2) design a programme of development, 3) develop contractors based on 
the management training principle 'import/convert/export', 4) implement a system of 
accreditation. Bottlenecks encountered during this process were those of changing entrenched 
attitudes within the client, from becoming a DLO to a client type organisation, and more research 
is recommended for this area. 

MINNESOTA DEPARTMENT OF TRANSPORTATION (1997). 
competitiveness position paper. Unpublished. 

Managing 

This paper was circulated to all DOT managers to inform current discussions within the 
department between employees on this subject, and to seek feedback on their views. The stated 
position of the DOT is 'to be competitive in everything we do'. Out-sourcing, the method by 
which services are procured from an external organisation with accountability for the outcome 
remaining with DOT, is often used by DOT but privatization has not been carried out. 
Competitiveness is measured in terms of cost, quality and responsiveness/timeliness and DOT 
want to measure these so that objective decisions can be made on the use or not of  outsourcing. 
The strategy is to seek customer requirements, identify how these will be achieved, and then 

determine how best to deliver the services. Initiatives for accurate measurement of  cost, quality 
and responsiveness are underway and services will only remain in-house if they prove to be 
competitive 



MIQUEL S and J CONDRON (1991). Assessment of road maintenance by contract. 
Report INU91, Technical paper, World Bank. 

This is a report based on a survey of the experience of using contract maintenance to date in a 
number of  countries. It lists the reasons given for use of contract maintenance and notes that no 
cost comparisons have usually been carried out when a country has moved from use o f a  DLO 
to increased use of the private sector. Work to be contracted out must be clearly defined and 
measurable, and there should preferably be a concentration of work in a given location for it to 
be attractive to contractors. Good quality control procedures must be in place. The most 
common type of works to be contracted out are periodic maintenance activities, with some 
contracting of routine maintenance, but emergency and winter maintenance is usually considered 
too critical to let by contract. The various types of contract are discussed, and these vary in terms 
of the risk allocation between client and contractor, from lump sum term contracts through to 
maintenance activities specified by works orders. Each step in the procedure of letting contracts 
is reviewed and the report specifically notes that developing countries with inexperienced 
contracting industries have had to establish procedures to ensure participation and development 
of  local contractors. This transition requires planning in advance which should be flexible to 
future change and must be a gradual process. Results of  specific country surveys are included 
as appendices. 

NEWMAN R B, J E GARMONG and H P HATRY (1991). Maintenance contracting. 
National Cooperative Highway Research Program Report 344, TRB. 

This reports on a study whose objective was to prepare guidelines for carrying out road 
maintenance by contract. Draft guidelines are included as Appendix A and the main body of the 
report describes the background and major conclusions from the study. Questionnaires were sent 
to agencies and contractors, but responses, particularly from contractors, were not too 
forthcoming. The reasons for contracting out road maintenance are discussed, and it is concluded 
that most work can be performed by contract and that many agencies carry out a nominal (10%) 
amount in-house in order to maintain a client expertise and a minimum staffing level for 
emergencies. A system used by Texas to determine the 'contractibility' of  works is presented, 
as are the various methods in practice to compare costs between the two alternatives. Contract 
maintenance is defined as project type (eg overlays), maintenance type (eg litter collection) or 
smaller, purchase order type arrangements. The guidelines in Appendix A suggest that a clear 
strategy for procuring road maintenance is required, and then go on to discuss requirements pre- 
award and during contract administration. Appendix B provides a summary of  experience in 
British Columbia. 

NORWELL G and G YOUDALE (1997). Managing the road asset in Australia and New 
Zealand. Routes/Roads No.296, October 1997, pp59-68, PIARC. 

This article presents the latest developments in the Antipodes concerning best practice in road 
management. Austroads has been used as a coordinating body to initiate strategic developments 
and considers that improving asset management relies on the following issues: 1) recognition of 
community benefits, 2) knowledge of  road system performance, 3) knowledge of asset features, 
4) knowledge of asset condition, 5) understanding of asset use, 6) understanding of physical 
treatments and 7) management of  use of the asset. Using this as a framework, agencies can 
therefore develop their own improvements in road asset management. 



OLIVER J (DOT) (1992). UK developments in procurement of maintenance. Overheads 
for lecture to PIARC committee on road management, meeting 13/15 October 1992, 
Shrewsbury, UK. 

This lecture defines the background to UK developments, noting they were driven by 
government policy to subject the widest possible range of activities to competition. The report 
on maintenance in 1982 had identified that competitive tenders were required for most work, that 
pilot projects for use of the private sector in total maintenance should be established, that better 
definitions of maintenance works were required and that sharper agency agreements were 
necessary. The background is given (see Sir Owen Williams and Partners and Unpublished, both 
at this meeting) and benefits are reported as crisper agreements, dedicated teams and 10-15% 
savings in cost. Disbenefits are noted as more management required by the client and a loss of 
local knowledge/continuity. Problems of extending these pilot trials to municipal areas are 
mentioned, where work tends to be of a smaller nature and more liaison is required with local 
bodies.The future holds for reorganisation of both DoT and Local government and is unclear. 

PLETAN R (1996). Notes on visit to UK to learn of maintenance operations and views for 
application in Minnesota. Unpublished. 

These notes highlight apects of  various conversations and interviews which the author had during 
a study visit to the UK in February 1996. They provide a summary of the current UK approach 
to procuring road maintenance, as discussed elsewhere - see Frank Graham and Partners (?), 
Oliver (1992), Sir Owen Williams and Partners (1992) and Tarmac Roadstone (1992). The 
author summarises that privatisation had been used in UK by government as a means of driving 
down costs by introducing competition and that procurement of  maintenance was modelled on 
traditional lines of  construction procurement. He identifies a preferable approach as: 1) to define 
maintenance in product/service categories rather than activities, based on customer requirements 
determined from surveys, 2) to determine indicators to gauge these products/services and develop 
means of  measuring performance against these indicators, 3) to build a competitive spirit and 
compare districts using these indicators, 4) to write performance based contracts for districts and 
measure performance, 5) to derive costs of  activites within these 'product' lines, and only then 
6) to open up competition between public and private sector. 

SIR OWEN WILIAMS AND PARTNERS (1992). The experience of a consultant in 
managing highway maintenance. Paper to PIARC committee on road management, 
meeting 13/15 October 1992, Shrewsbury, UK. 

This paper details the experience of  a consultant managing a network in the UK for the 
Department of  Transport (DOT) - for background see Unauthored, 1992. The consultants are 
appointed as agents for the DoT by a two envelope system (technical and financial). The 
financial bid is separated into Lump Sum items, which are for acting as agents on the term 
maintenance contracts (routine and winter emergency) and are given as a percentage of  those 
contract values, Basic Fee items, which are for design of major maintenance works and are 
inversely proportional to the value of such works and Additional Fee items, which are for such 
activities as detailed inspections and for site supervision of major maintenance and are cost plus. 
Monthly billing is in operation. The consultant submits annual bids for funds for maintenance 

of  the network and often these requests are not fully met, so that a problem noted is that of  a 
conflict between the Codes of Practice to which the consultant is obliged to work and the 
necessary reduction in standards due to this funding shortfall. The Term Maintenance contracts 
are carried out by Works Orders and Works Instructions and emergency maintenance is covered 



by ensuring that some staff are on standby at all times. The paper concludes that this method of 
working has been a success but notes that it is based on a good working relationship between the 
consultant and contractors. 

SMITH R B, M FROST and J S FOSTER (1994). Contract road maintenance in Australia: 
a pilot study. Proceedings of third international conference on managing pavements, San 
Antonio, May 1994, TRB. 

This paper describes a 12 month pilot study that was undertaken by the Roads and Traffic 
Authority (RTA) of New South Wales in 1990/91 to compare road maintenance delivery by the 
private and public sectors. Three pilot networks were established :1) maintained by contractor 
and managed by private sector manager, 2) maintained by RTA DLO and managed by private 
sector manager and 3) maintained by RTA DLO and managed by RTA managers. Ideally a 5-10 
year performance contract would have been used but furore uncertainty over budget, poor records 
of maintenance history, inventory and pavement performance meant that schedule of  rates (with 
provisional quantities) contracts were used. A major concern if using a performance contract was 
the possibility of  claims for latent defects by a contractor who had not constructed the roads. The 
contracts followed QA procedures, and a maintenance Code of Practice. This established 
priorities for works activities, intervention levels and response times. Significant improvements 
in the technical quality of  repairs were noted, as well as a general shift of  work from routine to 
structural works based on this needs driven approach. Comparisons over a short period are 
difficult, but there was a definite improvement in productivity of  DLO and this was due as much 
as anything to restructuring within RTA along contract procedural lines and increased 
competition. The paper concludes by suggesting that performance contracts would be the ideal, 
but that more information will be needed for these for such a significant change to the risk 
sharing of  road maintenance. 

SMITH R B, J S FOSTER and J SHARP (1996). Contract road maintenance in 
Australasia: a review. REAAA journal, January 1996, pp7-15. 

This paper is based on a position paper commissioned by the Regional Transport Authority of  
New South Wales. A questionnaire was sent out to Australasian road authorities and information 
was also sought from UK, USA and Canada. The various approaches adopted by different 
authorities are summarised, and this reveals a considerable difference in both the amount of  
maintenance contracted out as well as the type of contracts adopted for this work. There is little 
data available on cost comparisons, as the introduction of  private sector operations into road 
maintenance has usually been motivated by politicians, but it is generally considered that 
competition has promoted more efficient operations. The major lesson is that it is the split of  
asset ownership/supervision from service delivery which allows a greater emphasis on needs 
based rather than resource driven maintenance activities. A range of models of  management are 
summarised with their advantages and disadvantages, and these vary from total owner provided 
service provision through to management and provision of maintenance works being the 
responsibility of  a contractor under a long term performance contract. Finally, advantages and 
disadvantages of direct labour versus contract works programmes are highlighted. 

STENBERG I L (1990). Road maintenance by contract. Volume 1, Sixth conference 
proceedings, Road Engineering Association of Asia and Australasia, Kuala Lumpur. 

This paper reports on an on-going World Bank funded project in Belize, Central America, which 
is aiming to develop a road maintenance contracting industry. Traditionally, road maintenance 



hasbeen carried out by direct labour on a district basis. Whilst the quality has been fair, it is 
suggested that improvements could be made by addressing issues of plant maintenance and 
availability, knowledge of personnel, and diversion of maintenance resources to other activities. 
A pilot trial on a section of the network was conducted: local contractors attended seminars and 

this formed one basis for prequalification. FIDIC conditions were adapted to suit. Specification 
of the works has been by method and materials, rather than end result, and extraordinary 
maintenance has been included as a provisional item on dayworks. Activities are measured on 
a cost/tan basis. Cost comparisons show the contractors to be more expensive than the traditional 
DLO, but these are not reliable as the quality and effectiveness of maintenance has improved 
dramatically. 

TARMAC ROADSTONE (1992). The experience of a contractor in undertaking all aspects 
of highway maintenance. Paper to PIARC committee on road management, meeting 13/15 
October 1992, Shrewsbury, UK. 

Tarmac Roadstone secured the contract for maintenance of the South Yorkshire motorway 
network in April 1986 and this paper describes their experience. The original contract 
documents were based only on a Schedule of Rates, with no indication of quantities of work, but 
this has now been revised although the contractor still cannot claim if there are substantial 
changes to the quantities in the contract. Tarmac took on the DLO operators, and used specialist 
subcontractors where necessary and for winter maintenance intended to use employment agencies 
for HGV trucks on a call offbasis. The basis of the contract was the ICE 5th edition and the 
1987 version of the Method of Measurement for Highway Works. Work is carried out by Works 
Order, each being subject to a completion and maintenance certificate. Winter works are carried 
out based on a 'level of response' time, for which the contractor is obliged to respond within a 
defined time limit depending on the time of year (eg.High repsonse times are required for 
December to February) and a similar priciple is adopted for emergency maintenance. The paper 
concludes that it is hhe characters and cultures rather than the contractual specifications which 
make these projects a success or otherwise. 

UNAUTHORED (?1992). Contracting out of highway maintenance. ?Paper to PIARC 
committee on road management, meeting 13/15 October 1992, Shrewsbury, UK. 

This paper briefly summarises UK experience of the 1980s in this subject. In 1986, the 
maintenance of trunk roads in four areas (Manchester, South Yorkshire, West Yorkshire and 
West Midlands) was contracted out. Consultants were appointed to manage the maintenance, 
using contractors who were employed on term maintenance agreements (using schedule of rates). 
The consultants term was 5 years, the contractors term was 2 years, so that consultants 

supervised different contractors during their appointment. A Model G agreement was developed 
for the Client/Consultant relationship, which draws on previous consultant terms of appointment 
as well as local authority agency agreements. Since this form of procurement was untried, a 
clause was included to allow either contractor or client to terminate after one year of service. Ex 
authority staff were taken on by both consultants and contractors. The second terms began in 
1988 for which tighter contracts had been developed and for which there was more competition 
than previously, suggesting the trial had been a success. Cost comparisions are difficult - a 
straight comparison suggests a 15% reduction in costs, but the cost of managing consultants by 
the client in addition to other client functions is difficult to track, and issues of professional 
indemnity insurance are also relevant. 



ZIETLOW G J (1997). Reform of financing and management of road maintenance. 
IRF/GTZ web site, http://www.mindspring.com/~irfgtz/vortrweb.htmi 

This paper has been developed during a joint IRF/GTZ initiative entitled 'Financing and 
Institutional Reform of Road Maintenance in Latin America and the Caribbean'. It notes that 
the fundamental problems which have led to a crisis in road maintenance in many countries are 
twofold: 1) a lack of adequate and stable flow of funds and 2) a number of institutional barriers 
which prevent effective and efficient road maintenance being carried out. In terms of financial 
reform, shadow tolls, tariffs and separate Road Funds are advocated. In terms of institutional 
reform, autonomous Road Maintenance Boards which represent stakeholders in the road network 
are recommended. In terms of management of maintenance, it is suggested that substantial cost 
savings can be made by using private contractors to carry out the work in a competitive 
environment. Unit price contracts are most common but long term performance based contracts 
such as those used by the RTA in New South Wales (see Frost et al, 1996) and Argentina are 
encouraged. However, these require well qualified contractors, but even where less experienced 
contractors are available, the case is argued for a shift to the private sector. 


