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ABSTRACT

Current urbanization trends have resulted in insatiably high demand for urban infrastructure
and services. Municipal authorities are faced with the challenge of maintaining the existing
stocks as well as expanding their coverage and capacity. The provisioning of such
infrastructure and services demands massive resource allocations from national budgets,
which are not always available for most developing world cities. There is therefore the need
for proper management of existing infrastructure stocks, which must be supported by prudent
investment decisions. While the rationale behind asset management as a decision making
tool cannot be overemphasized, many municipal authorities are confronted with problems of
poorly performing and dilapidated infrastructure as well as misguided costly investment
decisions. The situation in Ethiopian cities is reminiscent of this fact. This paper analyses the
cities’ asset management systems, challenges and opportunities. This is done in the light of
the current efforts to digitalize the cities’ systems through GIS. The paper then explores the
extent to which asset management is being integrated into the digitalization process for
effective infrastructure provisioning.

1. INTRODUCTION

World over, rates of urbanization are on the increase. However, urban population growth,
particularly in the developing world, has not been matched with investment in the requisite
infrastructure and services. Investments in new infrastructure always lag behind demand.
Operation and maintenance of existing stocks is also compromised. It has become common
to have overcrowded and over utilized facilities. In Ethiopia, like in many other developing
countries, a number of urban settlements are not adequately supplied with requisite
infrastructure and services.

The major role played by urban infrastructure and services in economic development and
poverty alleviation cannot be overemphasized. Given the high cost of investment and adverse
consequences associated with poor infrastructure and service facilities, there is critical need
for proper management of existing stocks. Pickering, et al (1993) noted a number of ways in
which inadequate management and maintenance of urban infrastructure and services curtail
economic growth and development. These include the exposition of urban populations to
health risks, limiting productivity through service cuts, increase in household and investor
costs through property damage and increasing production costs through congestion,
accidents and traffic jams.
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Most central and sub national governments (SNGs) are currently failing not only to cope with
the insatiable and increasing demand for infrastructure and services, but also to operate and
maintain existing stocks. This is largely attributed to restricted national and local budgets. It is
also a result of unnecessarily high investment costs arising from a general dearth in
information on operation, maintenance and capacity requirements of existing infrastructure
stocks. For most governments demand feasibility information is limited if not absent.
Economic and efficient infrastructure investment, maintenance and management heavily
depend on proper and adequate planning, which in turn requires updated and accurate
information on existing stocks, capacity, age and condition. Absence of such information
compromises service quality, safety, financial performance and the proper sequencing and
planning of operation, maintenance and extension of infrastructure and services. Overally, the
absence of such information adversely impacts on economic performance, life quality and the
general environment.

This paper explores this argument within the Ethiopian context. It analyses how the added
value of urban infrastructure asset management can be harnessed to improve on urban
infrastructure provisioning in Ethiopian cities. The paper evaluates the current practices,
policy framework, existing challenges and potential opportunities that can be utilized through
urban infrastructure asset management.

2. CONEPTUAL FRAMEWORK

Urban infrastructure assets can be described with different levels of detail depending on
purpose of such categorization. For instance a road network can be described as an entire
network or its constituent parts i.e. specific lengths, intersections, signs etc (Abbott, 2006).
Generally physical infrastructure assets include transport, water and waste water, solid waste
management, energy production and distribution, buildings, recreation facilities and
communication facilities (Haas et al. 2000). They can be provided by a variety of
organizations, depending on the institutional and policy arrangements in place. The latter
arrangements are also influenced by the country's history and political ideology. Some
countries deliberately decentralize infrastructure and service provision responsibilities to
municipal authorities and also incorporate the private sector through diverse forms of public-
private partnerships. In Ethiopia, private sector participation is limited, with the responsibility
mainly being shouldered by municipal and regional governments (Nyarirangwe et al. 2007).

Urban infrastructure asset management originated in the early 1990s, mainly in the field of
road pavement and bridge engineering. Its importance has continued to grow while its
application is being spread to the management and administration of diverse urban assets. By
definition it is a comprehensive strategy, aimed at efficiently and effectively managing
infrastructure assets across their entire life, in order to optimize their aggregate value and
provide for replacement at the most appropriate time (Abbott, 2006). It is therefore a
systematic and comprehensive approach to the management and planning of maintenance,
upgrading and operation of physical infrastructure assets, cost effectively (Haas et al. 2000,
Abbott, 2006). It therefore allows the responsible authority to determine the infrastructure
assets owned, their worth, financial obligations and their residual life. Vanier et al, (1998)
defined it as a set of innovative, decision-making tools that assist city engineers and
managers in making choices between long-term alternatives related to the maintenance,
repair and capital renewal of mixed urban infrastructure assets.
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Although the application of the system varies with different infrastructure assets, it generally
involves a process of identifying or inventorying of the main classes or types of assets, their
locations, amounts or extents, and their current conditions (Abbott, 2006). It must therefore be
closely linked to the authority’s spatial planning process as well as sector policies to facilitate
integrated management. This is so against the background that the long term cost of
maintaining urban infrastructure, as well as the performance of the assets, should be the
critical factor in planning and design. More so, the future value of all planned assets must be
established in terms of their costs and returns on investment. Thus the manager needs to
answer the following questions: what assets do we have, what is their condition, and what is
their value? For the last question to be of any significance in infrastructure assets there is
need for timely and adequate maintenance to counter rapid deterioration and loss of value
(Haas et al. 2000).

It must attempt to address broad objectives which include cost recovery and economic
sustainability, efficient and effective service delivery, providing accessible and affordable
infrastructure, employment creation and poverty reduction as we as environmental protection
(Abbott: 2006). The system should therefore provide the foundation for the establishment of
long term and sustainable information systems. It therefore requires accurate and up-to-date
information. The collection and processing of the required information in building and
maintaining such a system should be managed properly, usually requiring the triangulation of
a variety of sources. It is hence critical for responsible governments to decide on how to deal
with related institutional, organizational and technological aspects. The system must also be
readily accessible to and usable by anyone requiring information. It is also critical to plan for
the necessary feedback with users so as to keep the data base up to date. (Pickering et
al.1993).

Urban infrastructure asset management is critical because of the myriad of challenges faced
in infrastructure provisioning. Firstly urban infrastructure investment, operation and
maintenance require huge resource outlays. For instance in Canada, municipalities annually
spent a disproportionate share of construction budgets on maintenance. This has resulted in
most of them continuously experiencing accumulated budgetary shortfalls to rehabilitate their
infrastructure assets to acceptable conditions. Other challenges include decay due to usage,
age, climate, geological conditions, insufficient funding, poor finance management,
inadequate and irrational investment decisions, lack of political will for operation and
maintenance, unavailability and or improper use of technology and lack of human resource
capacity, all of which reduce the longevity of the assets. (Haas et al, 2000; Vanier et al.
1998).

It is against this backdrop that the preservation of these valuable assets becomes very
essential. Urban infrastructure asset management systems should clearly outline what
rehabilitative, preventive and corrective maintenance actions should be taken at what
locations and at what times (Haas et al. 2000). The system also derives utility from its
capacity to give recognition to the role of operation and maintenance in optimizing the value
of infrastructure assets. Economically, it also allows for the integration of the costs of
operation and maintenance in the overall capital cost of the project. Urban infrastructure asset
management’s life cycle approach permits better appraisal of alternative options, than
traditional project planning technigues such as the payback methods. This makes the system
a better aid to infrastructure project budgeting, by allowing operation and maintenance to be
built into the overall project budget, thereby permitting better long term financial planning
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(Abbott, 2006).

Good urban infrastructure asset management and proper preservation strategy increase the
value of assets and their lifespan. Urban infrastructure asset management is also very
important in guiding investment decisions and promoting good management practices. Haas
et al (2000) summarized this in Figure 1 below. Infrastructure assets management also uses a
variety of methods which include the deferred maintenance, the inspection, maintenance and
repair, the rehabilitation and capital renewal and utility mapping methods. Geographical
Information Systems (GIS) and Computer Aided Design methods (CAD) are also fast
becoming popular mainly in the management of cadastral information. GIS provides data on
the physical descriptions of assets in form of maps or charts, demographic information related
to these spatial units, etc. It is often used together with satellite imagery information to give
precision to the data and effectively aid decision making (Vanier et al. 1998).
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Figure 1 The Utility of Good Urban Infrastructure Asset Management (From Haas et al.
2000)

Despite the utility offered by the above methods, they are mainly suitable in mature cities,
where there is adequate and accurate information. In most developing countries, such as
Ethiopia, there is a general dearth of such information. Data gathering, processing and
storage in an updatable manner is a costly process, which is not usually prioritized by most
developing world governments. There is also a major human resource capacity challenge,
which may result in the wastage of the massive investments in the above systems, due to
under-utilization. These handicaps are however not an excuse for the absence of well
planned asset management systems (Abbott, 2006).

3. STUDY METHODOLOGY

This paper is a synthesis of consultant reports and other secondary material on the subject
matter. It also encompasses results of discussions with federal government and local authority
officials. The Urban Development Capacity Building Office (UDCBO) and the Ministry of

Works and Urban Development (MoWUD) provided the bulk of the data which was used in
this paper.
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4. FINDINGS

4.1  Urban Infrastructure Provision In Ethiopia

Ethiopia is the third most populous African country with a total population of about 71,066,000
(Mulugeta et al. 2004). Of this population, about 16 percent live in urban areas. In economic
terms, Ethiopia is one of the poorest African countries with an estimated per capita Gross
Domestic Product (GDP) of approximately US$118 (IBIS, 2005).

There has been a major change in the government’s economic development discourse since
the ousting of the Derg regime in 1991 (World Bank: 2002). The urban sector is now
considered the main front for economic development, a move from the traditional agro-based
discourse. This was mainly due to the recognition of the importance of rural-urban linkages
and the potential of cities to act as harbors for investment, markets and general economic
growth. In 2003 urban areas contributed about 55 percent of GDP. This is nhot comparable to
the average situation in Sub-Saharan Africa (85 percent) and other low-income countries (75
percent). Nonetheless, the government is promoting the development of a balanced urban
system, which offers opportunities for improving market integration, facilitating exchanges,
division of labor, and diversification (Mulugeta et al. 2004).

The country has also experienced a general swell in urban population and the associated
increase in poverty in the last few decades. Generally, its urban centers are characterized by
poorly developed economic bases, high levels of unemployment and high incidences of
chronic poverty, estimated at over 40 percent, particularly among slum dwellers (Mulugeta et
al. 2004). Ethiopian cities also exhibit poor infrastructure and services, with between 70 and
90 percent of their built up areas largely categorized as slums (IBIS, 2005). This has
prompted the government to prioritize urban poverty alleviation, employment creation and
infrastructure provision through policies such as the PASDEP and PSCAP.

The main problems affecting infrastructure provision in Ethiopian cities are two fold. Firstly the
government, which is the main funder of infrastructure projects, is faced with serious
budgetary constraints. This is so against the backdrop of limited private sector participation
(MoWUD, 2006). Secondly, SNGs are characterized by major capacity challenges regarding
the planning and implementation of infrastructure projects. There is a general dearth of
accurate information on the status of current infrastructure stocks in terms of condition and
capacity, as well as levels of demand and resultant backlogs. This makes planning very
difficult. Additionally, most cities fail to attract qualified planners and engineers to carry out
demand feasibility studies, infrastructure project planning, implementation and asset
management (MoWUD, ibid).

The government has however acknowledged this fact and has embarked on a number of
capacity building programs. A number of consultant companies have been awarded tenders to
conduct demand feasibility studies, asset condition studies and make recommendations. The
most common of these recommendations pointed at the need for capacity building and the
prioritization of urban infrastructure asset management (GTZ, 2006).

4.2 Urban Infrastructure Asset Management in Ethiopia

Most of Ethiopian cities are undergoing rapid growth (estimated at about 5 percent per
annum) (Abbott, 2006). Thus, the demand for infrastructure and services is surpassing the
current capacity. Existing infrastructure stocks are also deteriorating rapidly and in need of
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urgent rehabilitation. Future prospects do not look bright either. There is need for urgent
classification of the infrastructure assets to accurately plan for their maintenance,
rehabilitation and expansion. At this point infrastructure asset management becomes not only
feasible but appropriate.

Urban infrastructure and town planning have traditionally been done by the National Urban
Planning Institute, at central level. As a result local level needs are not adequately addressed
in the design of infrastructure projects. Consultant reports and discussions with Federal and
local government officials indicated that in many municipalities infrastructure planning and
design have not been backed by demand feasibility studies and forecasts. In some cases
costly project conflicts were encountered. For instance road and bridge construction often
resulted in unearthing of underground electricity and telecommunication cables, as well as
water and sewer networks. Works on the latter also resulted in damages to drainage systems
and the subsequent washing away of roads. These problems are a result of the absence of
up to date data on existing infrastructure networks. This was also worsened by poorly
coordinated project-based approaches in the planning and implementation of different
sectoral infrastructure projects. (Urban Institute, 2005)

The government came up with a number of policy programs to facilitate the creation of urban
infrastructure asset management system. For instance the Urban Infrastructure and Service
Improvement Sub-Program was promulgated in 2006, to reinforce the need for these
systems. The government also appointed the Urban Institute in 2005, to carry out studies and
produce Urban Infrastructure Asset Management (UIAM) and the Municipal Infrastructure
Investment Program (MIIP) Manuals. These would guide municipalities in developing urban
infrastructure asset management system. Many municipalities in Ethiopia have started
developing infrastructure asset inventory databases. Discussions with federal and local
government officials indicated that most municipalities do not really know what to include in
the inventories or how to use it in planning proactively. As a result, they rarely refer to the
inventories, thereby reactively responding to infrastructure investment planning and
management needs.

The government also appointed GTZ-IS to conduct infrastructure assessment surveys in
selected urban centers in 2006. Urgent creation of infrastructure asset management systems
was strongly recommended. This was so against a background of poor conditions across all
municipalities’ existing infrastructure stocks. Although municipalities, such as Addis Ababa,
have invested in GIS and CAD bases, they have not adequately integrated their infrastructure
rehabilitation and investment programs.

4.3  Main Urban Infrastructure Asset Management Challenges in Ethiopia

A number of reasons were used to explain the poor infrastructure management systems. The
major reason has been associated with lack of human and financial resource capacity among
most municipalities. There is a general lack of understanding of how to properly manage
infrastructure stocks. The provision of infrastructure, which most urban local authorities
defined as road and drainage construction and maintenance, is a low profile section of their
technical departments. In all these municipalities, roads and drainage are therefore a function
performed within a department responsible for building plan approval and on-site plumbing.
As a result over 60 percent of the time and effort of the department is spent on building plan
related activities. These departments also fail to attract qualified personnel due to poor
remuneration. For instance in Awassa, the starting salary for a graduate engineer is Ethiopian
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Birr (ETB) 980, compared to over ETB3000 in the private construction industry (GTZ-IS,
2006; UIASI, 2005).

Another major problem has to do with high capacity utilization levels, characteristic among
most urban centers. This is mainly due to the increasing urban population and resultant
demand for infrastructure and service, particularly roads, drainage and water supply.
Infrastructure facilities deteriorate rapidly and are very expensive to maintain. Although there
is a deliberate move to use simplified gravel and red ash roads as cheaper alternatives, this is
not supported by an appropriate knowledge base. On-site inspections indicated that there is
very limited success on the ground. These efforts are also undermined by the absence of an
effective drainage system, which has seen most roads being constantly washed away and
damaged by storm water (GTZ-IS, 2006).

Most municipalities do not have proper systems and procedures for maintenance, and there
are no infrastructure inventory databases in place. This is made worse by the fact that there
are also no engineering drawings covering the existing road and drainage networks.
Infrastructure projects were implemented as per Master Plans produced by the National
Urban Planning Institute, located in Addis Ababa. These are the only diagrams found across
most cities. Infrastructure functions are grouped around the objective of sustaining the Master
Plan and as a result there is limited incentive to plan infrastructure independently. There are
no engineering diagrams which are a true reflection of the infrastructure on the ground. This
problem, coupled with the general absence of clear financing plans, makes effective
maintenance planning and justification largely impossible. This is further exacerbated by the
fact that municipalities do not have their own local level infrastructure design data and
standards. As a result very little attention is paid to these during rehabilitation and
maintenance. In fact infrastructure rehabilitation and maintenance are of low priority within
most municipal administrations (GTZ-IS, 2006).

4.4 Recommended Approach to Urban Infrastructure Asset Management

The utility of infrastructure asset management cannot be overemphasized in the above
circumstances. The starting point is a major institutional transformation (Pickering et al. 1998).
Firstly, there is the need to establish departments within municipalities that specifically deal
with infrastructure assets management. Currently most municipalities do not have such
departments. Instead infrastructure is a responsibility performed under the construction and
building departments. For these departments, more priority and urgency is placed on
planning, land administration, building permits and building plan approval at the expense of
infrastructure planning, maintenance and rehabilitation (GTZ-1S, 2006).

Secondly, there is the need to undertake utility mapping, by effectively utilizing the new CAD
system. It is notable that most municipalities in Ethiopia have established some state of the
art GIS and CAD systems. Nonetheless, these systems are not being effectively utilized in
infrastructure inventorying and planning for effective maintenance and rehabilitation. This
must be supported by a broad capacity building exercise in terms of human and financial
resources. These can be integrated into the on-going PASDEP and PSCAP programs
(MoWUD, 2006, UIASI, 2005).

GTZ-IS (2006) suggested a simplified but effective infrastructure asset management system.

This is against the background that most Ethiopian municipalities are struggling with capacity
problems. Most have neither the required personnel skills nor the financial resources to
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undertake detailed infrastructure inventories, input it into the CAD and GIS systems, and
regularly update it. However, as noted by Abbott (2006), lack of such capacity is no excuse for
not building a basic infrastructure asset management system. Instead the benefits associated
with having such a system surpass the aggregate costs of poor investment, operation,
maintenance decisions that go with its absence.

Thus GTZ-IS (2006) suggested a 6-step infrastructure asset management system. The main
steps involve the establishment of a local level infrastructure asset working group, preparation
of infrastructure asset inventory schedules, collection of infrastructure asset data, quality
controlling of incoming data, and lastly the refinement of the infrastructure assets schedules.
Municipalities would have to acknowledge the fact that this is not an easy process. It is not
only labour intensive but also one where, despite having paid significant attention to detalil,
rechecking and cross-checking the data, data discrepancies will always be encountered.
There is the need to convince authorities at federal and regional levels on the added value
that come with asset management, for its implementation to be adequately supported by the
requisite policy and institutional frameworks.

5. CONCLUSIONS

The utility of urban infrastructure assets management cannot be overemphasized. Among
other things, it benefits municipalities in guiding infrastructure investment, operation,
maintenance and rehabilitation decisions. The establishment of such management systems is
resource intensive. In Ethiopia, municipalities face the critical challenge of lack of capacity.
Nonetheless, there is an urgent need for the establishment of infrastructure asset
management systems. Given the current opportunities reminiscent of most of these
municipalities, it is not an insurmountable task. For instance most municipalities have already
developed CAD and GIS systems. The only problem is that they are not being fully utilized for
the benefit of infrastructure management. As a result most infrastructure networks and stocks
are in a poor state. The municipalities can begin by establishing a rudimentary management
system, supported by a holistic institutional transformation, and integration in current federal
government urban development policies. This can then be further refined and developed over
time. The Infrastructure Asset Management Manuals by GTZ-IS can provide the necessary
important guidelines.

6. REFERENCES

[1] Abbott. J, (2006): Asset Management. Manual Series on Infrastructure. GTZ-IS.

[2] Ghatak. T. K, (2005): Micro Level Utility Mapping for Health and Social Infrastructure by
GPS Survey. New Delhi.

[3] GTZ - 1S, (2006): Infrastructure Assessment Final Report. Urban Development Capacity
Building Office.

[4] Haas. R, Snelgrove. L, (2000): Application of Asset Management to Preservation of
Urban Infrastructure. National Research Council, Canada.

[5] Halfawy. M, Newton. L, Vanier. D.J, (2005): Municipal Infrastructure Asset Management
Systems.

[6] IBIS, (2005): Study of Urban Public Transport Conditions in Addis Ababa.

86



[71 Ministry of Works and Urban Development, Federal Urban Planning Institute, (2006):
Integrated Urban Infrastructure Services Planning Manual.

[8] Ministry of Works and Urban Development, (2006): Urban Good Governance Package.

[9] Ministry of Works and Urban Development (2006): A Plan for Accelerated and Sustained
Development to End Poverty (PASDEP) 2005/06-2009/10.

[10] Mulugeta. S, Asfaw. M, Yalew. T (2004): Urban Sector Millennium Development Goals
Needs Assessment: Improving the Lives of Slum Dwellers.

[11] Negede. L, (2005): Road Asset Management Lessons from the 6th International
Conference on Managing Pavements. The Challenges and Recommendations for its
Application.

[12] Nyarirangwe. M, Bongwa. A, (2007). The Impact of Decentralization on Urban Sub-
National Capacity to Provide Infrastructure and Services in Ethiopia: Lessons and
Options.

[13] Pickering. D, Park. J. M, Bannister. D. H, (1998): Utility Mapping and Record Keeping for
Infrastructure. Urban Management and Infrastructure. Number 10.

[14] The Urban Institute, (2005): Infrastructure Condition Assessment and Maintenance
Strategies Manual. Urban Development Capacity Building Office, Ministry of Federal
Affairs.

[15] Vanier. D.J, Danylo. N.H, (1998): Municipal Infrastructure Investment Planning: Asset
Management. APWA International Public Works Congress, Las Vegas NV, 1998.

[16] World Bank, (2002): Municipal Decentralization in Ethiopia: A Rapid Assessment.
Waterand Urban 1.

87



	PLENARY ADDRESSES
	Building Partnerships for Road Transport Research
	Road Safety Challenges and Associated Policy Issues
	A Moment in the Revolution

	SESSION 1A: TRANSPORT PLANNING - Monday 7 July
	The Implications of the Public Transport Strategy and Action Plan for Transport Planning in Metropolitan and Aspirant Metropolitan Areas
	Progress in Implementing Integrated Rapid Public Transport Networks in South Africa
	Implications of Global Oil Depletion for Transport Planning in South Africa
	Design Implications of Incorporating Employee Profiles and Workplace Activity Levels in Travel Demand Management LED Parking Demand Assessments
	A Partnership Towards Sustainable Transport: the Urban Tran:SIT Model
	Assessment of the Improvement Strategies for the N1 Corridor between Bellville and Cape Town
	The Role of E-Banking in Reducing Transport Costs: A Case Study of Harare
	Transport Research: Quo Vadis?

	SESSION 1B: INFRASTRUCTURE - Monday 7 July
	Progress with the National Infrastructure Maintenance Strategy
	Harnessing the Utility of Urban Infrastructure Asset Management in Ethiopian Cities:Challenges and Opportunities
	Reducing Road Traffic Noise in South Africa
	Some Practical Aspects Regarding the Handling of Dolerite for Base and Sub-Base Construction
	Preliminary Studies on the Utilisation of Berea Red Sands for Sub-Base and Base Construction
	A Reassessment of Some Road Material Stabilization Problems
	A Call for Updating Some Road Building Practices “Are we thinking in the 21st Century or Still Languishing in the Distant Past?”

	SESSION 1C: RAIL AND TRANSPORT LOGISTICS - Monday 7 July
	Logistics Hubs: An Integration of Transport Infrastructure
	Development of Dry Port in Limpopo Province: Birth of Trucking Hub
	Critical Events and External Intervention in Railway Adaptation
	The Rise of Humanitarian Logistics

	SESSION 1D: CAPACITY BUILDING and R&D - Monday 7 July
	The Role of R&D in Transport Infrastructure in South Africa
	The Role of Municipalities in Transport Service Delivery: A Case of Amathole District Municipality
	Integrated Rural Mobility and Access: Mainstreaming Environmental Issues in CommunityTransport Planning and Construction Projects

	SESSION 2A: TRANSPORT PLANNING – Tuesday 8 July
	Morning Peak Period Travel Characteristics of a Residential Suburb in Cape Town during a School and Holiday Period: What Lessons can we Learn?
	How Variable is the Variability in Traffic? How can TDM Succeed?
	Unpacking the Relationship Between Rural Healthcare, Mobility and Access
	Strengthening Informal Healthcare Delivery: Gender Perspectives
	Repositioning the Rural Transport and Development Agenda: Challenges for Eastern and Southern Africa
	Access to Relative Space and Quality of Life for Peri-Urban Communities of Smaller Towns of South Africa: Public Transport Insights from the Limpopo Province
	Some Fundamental Definitions of the Elastic Parameters for Homogeneous Isotropic Linear Elastic Materials in Pavement Design and Analysis

	SESSION 2B: INFRASTRUCTURE – Tuesday 8 July
	Introduction of New Road Pavement Response Modelling Software by Means of Benchmarking
	Correlation Study with the Light Weight Deflectometer in South Africa
	An Overview of the Neural Network Based Technique for Monitoring of Road Condition via Reconstructed Road Profiles
	Towards Quantifying Horizontal Stresses of Free-Rolling Pneumatic Rubber Tyres on Road Surfacings
	Research and Application of Nanotechnology in Transportation
	Microstructural Pavement Material Characterization: Some Examples
	Multi-Laboratory Precision of Marshall Design related Tests
	Evaluating the Effects of Compaction of Hot Mix Asphalt on Selected Laboratory Test
	A Comparison between the Permanent Deformation Behaviour of a Standard and a Rut Resistant HMA Mix

	SESSION 2C: TRAFFIC MANAGEMENT AND SAFETY – Tuesday 8 July
	Values and Communal Introspection - Another Dimension of Road Safety
	The Role of the Road Traffic Management Corporation in Research
	Research Needs on Traffic Management and Safety the Local Authority’s Perspective
	The CSIR NyendaWeb Instrument of the its Lab® Collaboratory, and Research and Development Platform
	The use of Agent Based Simulation for Traffic Safety Assessment
	Ward-Based Community Road Safety Performance Benchmarking, Monitoring and Intervention Programmes in the City of Johannesburg
	Can Draconian Law Enforcement Solve the South African Road Safety Crisis?
	An Analytical Study of Vehicle Defects and their Contribution to Road Accidents

	SESSION 3A: PUBLIC TRANSPORT – Wednesday 9 July
	 ‘Formalising’ Paratransit Operations in African Cities: Constructing a Research Agenda
	Public Transport System Transformation within the Context of George Municipality
	Towards A User-Oriented Approach in the Design and Planning of Public Transport Interchanges
	Integrating Multi-Modal Transport Service Provision in Tourism Cluster Development in Addis Ababa
	Service Design: Pre-Trip Planning for International Visitors attending the 2010 Soccer World Cup
	N2 BMT Lane – A First for South Africa
	An Evaluation of the Planned Gautrain Feeder and Distribution System
	Influences of Operational Issues on the Operational Cost of BRT Buses and BRT Systems
	Attractive Methods for Tracking Minibus Taxis for Public Transport Regulatory Purposes

	SESSION 3B: TRAFFIC ENGINEERING – Wednesday 9 July
	Road Access Management in Practice - the Port Elizabeth Case
	International Experience with Road Congestion Pricing and Options for Johannesburg
	Aimsun Micro-Simulation – A Practical Application: Micro-Simulation of the N1 Freeway
	An Intelligent Transport System for Controlling Traffic Lights on Bus-Rapid-Transit (BRT) Routesin Johannesburg
	Solar Powered Traffic Signals: Myth or Marvel?

	STUDENT ESSAY COMPETITION WINNERS
	Partnership for Research and Progress in Transportation Communication in the Transportation Sector
	The Infrastructure Cost Model
	Sustainable Rural Transport in South Africa: Animal Drawn Carts
	Congestion on Van Reenen’s Pass and the Construction of De Beer’s Pass

	SEARCH
	Organising Committee
	Review Process and Reviewers
	Support
	Disclaimer
	Exit

	page0: 79
	page1: 80
	page2: 81
	page3: 82
	page4: 83
	page5: 84
	page6: 85
	page7: 86
	page8: 87


