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PREFACE 

The 2nd International Conference on Transport, Logistics, and Management (ICTLM 

2024) was held from 17th to 19th October 2024 at the Mlimani City Conference Center in Dar 

es Salaam, Tanzania. The conference was officially inaugurated by the Hon. Prof. Makame 

Mbarawa, the Minister of Transport, and brought together stakeholders from the transport 

sector to advance discussions aligned with both national priorities and the Sustainable 

Development Goals (SDGs). 

With the theme ñPromoting Transport Technologies, Logistics, and Supply Chain 

Management for a Sustainable Economyò, the conference featured a robust program, 

including keynote addresses from distinguished scholars in transport, logistics, and supply 

chain management from Tanzania and across the globe. 

Over the three days, 20 articles were presented in five thematic sessions, covering a wide 

range of topics related to transport technologies, logistics, and supply chain management. 

Presenters was allotted 20 minutes to share their insights. Presentations included 

contributions from prominent organizations such as the Tanzania Ports Authority (TPA), the 

National Institute of Transport (NIT), and international entities like Global Communities. 

This year's conference built on the momentum of the 1st ICTLM 2023, which set out to 

establish itself as a premier event in the transport sector. ICTLM 2024 furthered this goal by 

promoting innovative research, advocating for advanced transport technologies, and 

fostering comprehensive management systems to address industry challenges. 

The event brought together 200 participants from over 20 organizations within and beyond 

Tanzania, providing a unique platform for networking, collaboration, and the exchange of 

ideas. Participants called for enhanced regulation of the transport, logistics, and 

management professions to ensure the sector's sustainability and the delivery of high-quality 

services. 

ICTLM 2024 served as a vital forum to showcase the latest trends, technologies, and 

research developments, emphasizing the need for transformative strategies to address the 

rapidly evolving global transport landscape. 

 

 

 

 

 

 

 

 

 



 

 

2nd International Conference on Transport, Logistics and Management (ICLTM)  
  

ii | P a g e  
 

ACKNOWLEDGEMENT  

The National Institute of Transport and the Organizing Committee wish to convey sincere 

appreciation to all individuals and organizations that contributed to the success of the 2nd 

International Conference on Transport, Logistics, and Management, held in Dar es Salaam, 

Tanzania. 

We are particularly grateful to the Government of Tanzania, especially the Ministry of 

Transport, for their steadfast support, which was instrumental to the success of this event. 

Our deepest appreciation goes to our valued sponsors, whose generous contributions made 

it possible to organize this conference. Their unwavering support has been fundamental to 

achieving the goals of this gathering. 

We also extend our gratitude to the paper reviewers for their critical evaluations and 

constructive feedback, the keynote speakers for their enlightening presentations, and the 

researchers, scholars, and professionals whose active participation facilitated meaningful 

discussions. 

Finally, we acknowledge all participants for their active engagement, which ensured that the 

conference served as a valuable platform for sharing knowledge, fostering collaboration, and 

advancing innovation in the fields of transport, logistics, and management. 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



 

 

2nd International Conference on Transport, Logistics and Management (ICLTM)  
  

iii | P a g e  
 

TABLE OF CONTENTS 

PREFACE ............................................................................................................................................................................ I 

ACKNOWLEDGEMENT ...................................................................................................................................................... II 

TABLE OF CONTENTS ....................................................................................................................................................... III 

INTRODUCTION ............................................................................................................................................................... 1 

OVERVIEW OF THE CONFERENCE ..................................................................................................................................... 1 

CONFERENCE OBJECTIVES ................................................................................................................................................ 2 

TECHNICAL SESSIONS/PAPER PRESENTATIONS ................................................................................................................. 3 

SESSION ONE: ROAD AND RAILWAY INFRASTRUCTURE DEVELOPMENT AND THEIR ASSOCIATED SAFETY SATISFACTION ................................... 3 
PAPER 1: ................................................................................................................................................................................ 4 

Assessment of the Impact of a Project on an Existing Road Network Through an Integrated Approach of Road Safety 

Inspection, Road Safety Audit and Road Safety Impact Assessment. ............................................................................. 4 
PAPER 2: .............................................................................................................................................................................. 23 

The Role of Vehicular Mobility Performance on Road Surface Conditions .................................................................... 23 
PAPER 3: .............................................................................................................................................................................. 30 

Dynamic Influence of Wheel Polygon on Wheel Fatigue .............................................................................................. 30 
PAPER 4: .............................................................................................................................................................................. 44 

Implementing the Safety System Approach: A Pathway to Zero Road Facilities in Tanzania. ....................................... 44 
PAPER 5: .............................................................................................................................................................................. 45 

Vehicle Technologies and Road Financing Challenges .................................................................................................. 45 
SESSION TWO: DEVELOPMENT OF MARITIME AND AIR TRANSPORT FOR SUSTAINABLE ECONOMIC DEVELOPMENT .................................... 46 
PAPER 6: .............................................................................................................................................................................. 47 

Impacts of Covid-19 Pandemic to the Container Terminal Performance using Malmquist Productivity Index ............. 47 
PAPER 7: .............................................................................................................................................................................. 64 

Passenger Satisfaction with Airport Service Quality: Insights from Julius Nyerere International Airport in Tanzania.. 64 
PAPER 8: .............................................................................................................................................................................. 83 
LƴǘŜǊƴŀǘƛƻƴŀƭ ¢ƻǳǊƛǎǘǎΩ {ŀǘƛǎŦŀŎǘƛƻƴ ƻƴ ǘƘŜ !ǊǊƛǾŀƭ bƻƴ-Processing Service Performance at Julius Nyerere International 

Airport .......................................................................................................................................................................... 83 
SESSION THREE: APPLICATION OF ICT ON TRANSPORT AND SUPPLY CHAIN MANAGEMENT IN THE NEW ERA OF OPERATIONS .................... 105 
PAPER 9: ............................................................................................................................................................................ 106 

A Review of Wireless Magnetic Sensor Network Processes for Real0Time Vehicular Traffic Flow Monitoring .......... 106 
PAPER 10: .......................................................................................................................................................................... 123 

Non-Invasive Vehicular Count and Travel Time Index Detection Based on Wireless Magnetic Sensor Networks....... 123 
SESSION FOUR: GAS TRANSPORT, ENERGY AND THE ENVIRONMENT ............................................................................................... 136 
PAPER 11: .......................................................................................................................................................................... 137 
/ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ aƻǘƻǊ ±ŜƘƛŎƭŜǎΩ 9ȄƘŀǳǎǘ 9Ƴƛǎǎƛƻƴǎ ŀƴŘ ǘƘŜ tƻǘŜƴǘƛŀƭ LƳǇŀŎǘ ǘƻ !ƳōƛŜƴǘ !ƛǊ vǳŀƭƛǘȅΣ ¢ƘŜ /ŀǎŜ ƻŦ 

Dar es Salaam City. ..................................................................................................................................................... 137 
PAPER 12: .......................................................................................................................................................................... 152 

Performance of a Fuel Level Monitoring System Based on Savitzky-Golay (SG) Filter Smoothing Technique............. 152 
PAPER 13: .......................................................................................................................................................................... 170 

Pipeline Transportation: Unveiling Future Opportunities and Sustainability Challenges. .......................................... 170 
PAPER 14: .......................................................................................................................................................................... 189 

Analysis of Logistics Performance in Developing Countries, The Case of Tanzania .................................................... 189 
PAPER 15: .......................................................................................................................................................................... 211 
/ƘŀƭƭŜƴƎŜǎ ƻŦ {ǳǇǇƭȅ /Ƙŀƛƴ ŦƻǊ 9ǎǎŜƴǘƛŀƭ IŜŀƭǘƘ /ƻƳƳƻŘƛǘƛŜǎ ƛƴ ¢ŀƴȊŀƴƛŀΥ ! /ŀǎŜ ƻŦ aŜŘƛŎŀƭ {ǘƻǊŜǎ 5ŜǇŀǊǘƳŜƴǘΩǎ 

Regional Headquarters in Tanzania ............................................................................................................................ 211 
PAPER 16: .......................................................................................................................................................................... 236 



 

 

2nd International Conference on Transport, Logistics and Management (ICLTM)  
  

iv | P a g e  
 

Gender Disparities in the Transport Sector: Focus on the Maritime Sector in Tanzania ............................................. 236 
PAPER 17: .......................................................................................................................................................................... 252 

Save Life! Optimization of Dynamics for Pharmaceutical Distribution Performance .................................................. 252 
PAPER 18: .......................................................................................................................................................................... 286 

Reliability and Compliance of Imported Used Vehicles with Roadworthiness Standards: "A Case Study of Imported 

Used Vehicles in Tanzania" ......................................................................................................................................... 286 
 

 

 

 



 

 

2nd International Conference on Transport, Logistics and Management (ICLTM)  
  

1 | P a g e  
 

INTRODUCTION 

The National Institute of Transport (NIT) is a higher learning Institution mandated by the 

Government of the United Republic of Tanzania to offer training, conduct research, and 

consultancy in all modes of transport.  

Vision:  

To be a World-Class Training Institution Committed to Support a Sustainable Transport 

Sector. 

Mission:  

To Provide High-Quality Education and Training, Research, Consultancy, Innovation and 

Services in Transport and Allied Fields for Sustainable Socio-Economic Development. 

Motto:  

Excellence in Transport for a Sustainable Economy. 

Core Values: 

1. Nurturing aspires to groom and develop experts in transport and its allied fields. 

2. Integrity delivers quality services with expertise and ensures the highest levels of 

honesty and impartiality while upholding ethical standards. 

3. Teamwork works as a family to accomplish Institute goals and ensure stakeholdersô 

expectations. 

4. Cultural Diversity assures a conducive environment for people with different 

backgrounds, values, norms and thinking styles. 

5. Accountability adheres to good governance practices by delivering our services 

openly with readiness to take full liability and responsibility for our actions. 

6. Novelty-We aspire for creativity and innovation. 

Overview of the Conference  

The 2nd International Conference on Transport, Logistics, and Management (ICTLM 

2024) was held from 17th to 19th October 2024 at the Mlimani City Conference Center in Dar 

es Salaam, Tanzania. Under the main theme, ñPromoting Transport Technologies, 

Logistics, and Supply Chain Management for a Sustainable Economy,ò the conference 

sought to address the pivotal role of transport and logistics in fostering sustainable 

development. This theme emphasized the integration of modern technologies, innovative 

practices, and effective management systems as essential tools for enhancing efficiency, 

reducing environmental impact, and supporting global economic growth. The conference was 

a continuation of the momentum established by its predecessor, ICTLM 2023, reaffirming its 

commitment to becoming a flagship event for the transport sector in Africa and beyond. The 

event provided a dynamic platform for sharing ideas, research findings, and practical 

solutions, while advocating for a forward-thinking approach to solving challenges within the 

transport industry. 
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Conference objectives 

ICTLM 2024 brought together researchers, policymakers, industry leaders, and practitioners 

from across the globe, reinforcing its position as a vital forum for collaborative problem-

solving and knowledge exchange. As the transport and logistics sectors evolve to meet the 

demands of a fast-paced, technology-driven world, the conference underscored the 

importance of staying ahead of global trends and aligning with the United Nations 

Sustainable Development Goals (SDGs). 

The discussions and presentations addressed critical areas such as the adoption of 

innovative transport technologies, efficient supply chain management strategies, and 

sustainable logistics practices. These focal points are essential for strengthening national 

economies, promoting trade, and ensuring resilience in the face of global challenges such as 

climate change, urbanization, and resource constraints. 

By convening stakeholders from academia, government, and industry, the conference 

highlighted the interconnected nature of transport systems and their profound impact on 

other sectors, including agriculture, manufacturing, and services. The outcomes of ICTLM 

2024 are expected to contribute significantly to policy formulation, capacity building, and the 

adoption of best practices across the transport sector. 

The Conference sub-themes 

ICTLM 2024 featured a diverse and comprehensive program structured around ten 

subthemes, each addressing critical aspects of the transport, logistics, and management 

fields: 

1. Air Transport: Prospect and Challenges 

2. Railway Transportation Systems: Infrastructures and Operations 

3. Building Resilient Maritime Logistics in Challenging Times 

4. Road Transport for Sustainable Economic Developments 

5. Pipeline Transportation Prospects and Emerging Opportunities 

6. Improving Transport Safety for Economic Sustainability 

7. Transport Energy and the Environment 

8. Intelligent Transport Systems (ITS) for Sustainable Mobility 

9. Planning and Financing Transport Infrastructures 

10. Cross-Cutting Issues in the Transport Industry 

 

These themes provided a foundation for engaging discussions and technical presentations, 

which underscored the importance of multidisciplinary approaches to tackling challenges and 

leveraging opportunities in the industry. The conferenceôs thematic focus also ensured 

alignment with broader national and global objectives, emphasizing its significance as a 

catalyst for sustainable development. 
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Technical Sessions/Paper Presentations 

Session One: Road and Railway Infrastructure Development and their Associated 

Safety Satisfaction 
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Paper 1:  

Assessment of the Impact of a Project on an Existing Road Network Through an 
Integrated Approach of Road Safety Inspection, Road Safety Audit and Road Safety 

Impact Assessment. 
 

*Edoardo Caporali1, Antonino Tripodi1, Paola Tiberi1, Edoardo Mazzia1 

1FRED Engineering, Italy 

Correspondence: edoardo.caporali@fredeng.eu 

 

Abstract 

A major project to improve transport conditions, including road safety and climate change 

resilience, was implemented on the N'Djamena - Moundou corridor in Chad. However, this 

heavily used, densely populated structural axis lacks adequate safety measures: according 

to ONASER data, more than 60% of crashes recorded on Chad's 22 major roads occur along 

this corridor. An integrated approach combining Road Safety Inspection (RSI), Road Safety 

Audit (RSA), and Road Safety Impact Assessment (RSIA) was used to evaluate road safety 

comprehensively. This paper demonstrates the potential of this approach in assessing the 

impact of planned project changes on the existing road network. Four scenarios were 

evaluated: the existing situation, ˈWithout Projectớ (WOP), ˈWith Projectớ (WP), and 

ˈWith Project after Auditớ (WPA). Initially, current road safety problems were identified 

through RSI. Then, a risk assessment was carried out on the existing road using the iRAP 

methodology. Maintaining the same road features but considering a specific traffic projection, 

the WOP scenario was assessed to determine the risk level and the estimated number of 

fatalities and serious injuries. The WP scenario was analyzed on the basis of the detailed 

design documents, allowing quantitative comparisons to be made between the WOP and WP 

scenarios. Using the iRAP methodology, the road safety benefits that could result from 

implementing the detailed design were estimated. Subsequently, a RSA was performed on 

the design to identify safety problems that still exist after the design. Therefore, the WPA 

scenario was assessed, which includes the proposed feasible mitigation measures. Results 

indicated that the WPA scenario significantly improved safety for all road users, achieving the 

minimum safety levels throughout the corridor. The benefit/cost analysis highlighted the 

importance of the proposed countermeasures, showing an average reduction of fatalities and 

serious injuries by approximately 18% compared to the WP scenario. 

Key words 

Keywords: mobility; inclusiveness; safety audit; impact assessment 
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1   INTRODUCTION 

Road safety in Chad is critical; roads are in poor condition and dangerous. In the capital, 

N'Djamena, only the main roads are paved. Although the government is continuing its 

construction program, paved highways are still limited in number and length and the rest of  

the roads are made of dirt or sand. All drivers should adjust their speed accordingly to avoid 

damage to vehicles. 

Roads, both paved and unpaved, are poorly maintained. At night, the streets are not lit, and 

drivers frequently drive cars or motorcycles without headlights. This poses a great risk to 

pedestrians, bicyclists and motorcyclists, as they may not be visible. 

Driving tends to be erratic in both urban and rural areas. In cities, particularly N'Djamena, 

vehicles share the road with a large number of bicycles, motorcycles, pedestrians, and non- 

motorized vehicles (e.g., hand-held vehicles). 

From the data of the ONASER, the National Road Safety Office in Chad, it emerged that 

between 01/07/2015 and 31/03/2019, there were 10,540 crashes, 911 fatalities and 12,081 

injuries in the Chad road network. 95% of the crashes occurred in urban areas, including 

suburban areas. Excluding crashes that were not attributed to a city, most crashes (83%) 

occurred in NôDjamena. NôDjamena alone recorded 88% of the total number of injuries and 

75% of the total number of fatalities due to the high volume of traffic in the capital. These 

overall figures are underestimated, in fact, according to the World Health Organization 

(WHO), the actual number of fatalities in Chad is 3.6 times the official number [1]. 

In this context, the ñRoad Safety Impact Assessment (RSIA) and Road Safety Audit (RSA) 

Technical Assistance to modernize the Chad road network" project was developed. 

The study focused on the corridor between N'Djamena and the Cameroon border which is 

currently not uniform in terms of service level and road maintenance conditions (Figure 1). 

 

Figure 1 ï N'Djamena - Moundou - Cameroon border road corridor and high-risk road sections (Source: 

Google Maps) 
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The corridor serves six provinces internally, and externally towards the nearest coastline, the 

port of Douala in Cameroon. This corridor is of strategic interest for the dynamics of internal 

and external trade in Chad and international trade in the Central African subregion. An 

analysis of the distribution of crashes by road shows that more than 60% of the crashes on 

the 22 main roads considered occurred along the NôDjamena - Moundou corridor. 

As an integral part of the process followed, iRAP assessments were carried out to objectively 

estimate the current and expected level of safety before and after the implementation of the 

project and the RSA recommendations for the two high-risk sections highlighted in red in 

Figure 1. These two sections, which are Section 1: NôDjamena - Guelengdeng (144 km) and 

Section 3: Ham - Kelo (85 km), were selected as those most in need of rehabilitation works. 

iRAP believes that improving all the worldôs roads to a 3-star or better is a critical step 

towards achieving the United Nations Sustainable Development Goals Target 3.6 of halving 

the number of road fatalities and injuries by 2030 [2]. Such goals include ensuring that all 

new roads are built to a standard of at least 3-stars for all road users (sub-target 3), and that 

more than 75% of vehicle movements are on roads with 3-star or better for all road users by 

2030 (sub-target 4). 

As part of the study, an approach that combines the RSIA and RSA (together with iRAP 

assessments) has been developed to ensure that the road safety impacts of the various road 

components of the project to upgrade the road corridor are fully assessed as part of the 

design process. 

 

2   METHODOLOGY 

The methodology followed is mainly based on Article 3, Article 6 and Annex I of the 

European Directive 2008/96/EC amended by Directive 2019/1936 [3]. In particular, the 

approach includes a Road Safety Inspection (RSI), iRAP assessments of the existing 

situation and the detailed design, a Road Safety Impact Assessment (RSIA), a Road Safety 

Audit (RSA) on the detailed design and a second iRAP assessment of the design after the 

implementation of the accepted RSA recommendations (Figure 2). 

 

Figure 2 �± Methodology process 

 

The approach started with the identification of safety issues on the whole road corridor 

through a site inspection. 


















































































































































































































































































































































































































































































































































































