
Authors: 

Denise Beil | University of Applied Sciences Upper Austria 

Lander Jacobs | University of Antwerp 

Mylena Cristine Rodrigues de Jesus | University of Antwerp 

Yubing Lei | University of Antwerp 

 

Submitted to the WCTRS 50th Anniversary Manifesto Competition  

World Conference on Transport Research  

Toulouse, France, July 6–10, 2026 

April 2026 

WCTR MANIFESTO 2026 

 

  

Predicting the unpredictable:  

Uncertainty as a state of the art in transport research 



 

 

WCTR-2026 Manifesto 
Predicting the unpredictable: uncertainty as a state of the art in transport research 

Denise Beil, Lander Jacobs, Mylena Cristine Rodrigues de Jesus, Yubing Lei 

1 

Table of Contents 
Why 2076? The 50-Year Horizon ........... 2 

How to Read this Manifesto .................. 3 

Our Team .......................................... 3 

1 Setting the Scene: Designing for 

Unpredictable Futures ......................... 4 

The fragmented world  ..................... 4 

The drifting world ............................ 6 

The cooperative world  ..................... 7 

1.1 Key Trigger Categories  ............... 8 

1.2 Key Outcomes by Scenario ........ 11 

2 What does this Mean for Transport 

Research over the Next 50 Years? ....... 14 

2.1 Three Principles Guiding the Future

 ................................................... 14 

       A. Design Research for Uncertainty, 

not for a Single Future  ..................... 14 

       B. Prepare for Collapse, Build for 

Cooperation  .................................... 15 

       C. Equity is not a Best-Case Luxury 

 ...................................................... 15 

2.2 Five Research Directions for the 

Uncertain Future ........................... 15 

3 Concluding Remarks ....................... 17 

AI Declaration  ................................. 17 

References  ..................................... 18 

Appendix ......................................... 20 

  

WCTR-2026 Manifesto 



 

 

 

WCTR-2026 Manifesto 
Predicting the unpredictable: uncertainty as a state of the art in transport research 

 

2 

Denise Beil, Lander Jacobs, Mylena Cristine Rodrigues de Jesus, Yubing Lei 

Since the first World Conference on 

Transport Research in 1976 (WCTR, n.d.), 

transport systems and transport research 

have undergone profound 

transformations. These were not 

short‑lived innovations, but long 

processes that unfolded over decades and 

continue to shape transport systems, 

spatial organization, and economic 

relations today. 

One of these influential developments is 

containerization. Although introduced in 

the 1950s, its large‑scale adoption during 

the 1960s and 1970s fundamentally 

reshaped global supply chains (Stopford, 

2010). The standardization of cargo units 

extended far beyond maritime transport, 

requiring the redesign of vessels, truck 

and trailer chassis, terminals, and 

warehouses. These long‑term 

infrastructural investments locked in 

logistical practices for decades and 

influenced transport research on freight, 

networks, and efficiency. 

A similar 

structural 

shift 

occurred 

with the introduction of Global Positioning 

Systems (GPS) in the 1990s. Real‑time 

positioning enabled new modelling 

approaches, improved operational 

control, and led to rapid growth in 

GIS‑based transport research. Shortly 

thereafter, the emergence of the World 

Wide Web further connected transport 

systems, enabling large‑scale data 

exchange and accelerating data‑driven 

research. 

These digital foundations contributed to 

new business models and research 

domains. Platform‑based mobility 

services, e‑commerce, and 

business‑to‑consumer logistics reshaped 

the final stages of supply networks and 

increased attention to last‑mile delivery 

and urban freight. As a result, urban and 

city logistics gained prominence within 

transport research. 

More recently, developments such as 

electric and autonomous vehicles, 

alternative fuels, artificial intelligence, 

and big data analytics have further 

expanded the scope of the field. These 

innovations highlight not only rapid 

technological change but also the growing 

interdependence between transport, 

energy systems, digital infrastructure, 

social behavior, and governance. 

Despite these advances, innovation and 

disruption within the transport sector are 

not slowing down. On the contrary, the 

next decades are likely to bring even more 

profound transitions, accompanied by 

complex challenges related to 

sustainability, equity, resilience, and 

system integration. Addressing these 

challenges increasingly requires a 

multidisciplinary perspective that 

combines engineering, economics, social 

sciences, environmental sciences, and 

digital technologies. 

A 50‑year horizon fits the reality that 

transport systems and their impacts 

develop over long periods and are largely 

derived from demand. As demand evolves 

in response to broader changes, such as 

economic development, social context, 

technological progress, and 

environmental pressures, transport 

systems must adapt accordingly. Looking 

at this longer timescale allows transport 

Why 2076? The 50-Year Horizon 
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research to move beyond short‑term 

goals and reflect on changes that will 

shape transport in the decades ahead. 

This manifesto considers how transport 

research might or even should develop 

over the next five decades to respond to 

these evolving demands. 

This manifesto is intended as a 

forward‑looking document rather than a 

prediction of specific future outcomes. Its 

aim is not to forecast how transport 

systems or transport research will look in 

50 years, but to explore how transport 

research can respond to potential 

challenges and identify opportunities over 

the long term. In doing so, it reflects on 

how a desired future for transport might 

be actively shaped. 

Over the next five decades, both transport 

systems and transport research will be 

influenced by a wide range of internal and 

external factors. At such a timescale, 

uncertainty is unavoidable, and the 

precise prediction of disruptive or 

unexpected events is neither possible nor 

intended. Rather than treating 

uncertainty as a limitation, this manifesto 

uses it as a starting point to reflect on how 

research can remain responsive to 

changing conditions. 

To structure this reflection, the manifesto 

is organized around three scenarios based 

on six key triggers that are expected to 

shape future transport 

demand and, 

consequently, transport 

systems themselves. 

These triggers are not considered in 

isolation, but as interconnected forces 

that influence and reinforce one another. 

Finally, this manifesto should be read as a 

normative guideline. It combines analysis 

with reflection to explore how transport 

research might navigate long‑term 

transitions and uncertainty, without 

proposing fixed solutions or detailed 

policy interventions. 

This manifesto 

has been 

developed by 

a team of early‑career transport 

economics researchers with backgrounds 

spanning multiple disciplines, including 

geography, policy studies, economics, and 

engineering. As PhD candidates, the team 

members each conduct research in 

different domains within transport 

How to Read this Manifesto 
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research, contributing complementary 

perspectives to this collective work. 

The perspectives reflected in this 

manifesto are shaped by the fact that the 

futures examined are not abstract or 

distant scenarios. They correspond to 

transport systems and research 

environments in which the authors are 

likely to live and conduct research over 

the course of their careers. This proximity 

encourages close attention to long‑term 

developments and to how current 

research choices may influence future 

transport systems and research agendas. 

While interdisciplinary collaboration 

provides a broad and integrative 

foundation, the manifesto does not seek 

to capture all possible viewpoints or 

futures. Rather than offering definitive 

answers, it aims to frame 

key questions, 

values, and 

directions that may 

guide transport 

research as it 

responds to 

long‑term change and 

uncertainty over the 

coming decades. 

Three scenarios are developed to explore 

the long-term evolution of the transport 

system under uncertainty: the 

Fragmented World, the Drifting World, 

and the Cooperative World. Each scenario 

was initially developed through a 

structured team brainstorming process, 

which resulted in the construction of 

Causal Loop Diagrams (CLDs) capturing 

the key points (see Appendix). Each 

scenario is constructed based on the 

interaction of six key trigger categories: 

climate, geopolitical context, 

infrastructure, economy, technology, and 

social dynamics, which evolve in different 

directions and intensities over time. The 

CLD illustrates how reinforcing and 

balancing interactions between these 

triggers generate distinct system 

trajectories. 

Since 2020, the 

global system 

has been 

repeatedly 

disrupted by a 

succession of 

diverse and compounding shocks. The 

decade began with devastating bushfires 

across Australia and U.S. drone strikes in 

Iraq, both occurring within the first month 

of the year (ABC News, 2020; 

Galbraith, 2020). 

Within weeks, these 

disruptions were 

eclipsed by the rapid 

global spread of 

COVID-19, which 

triggered the first, 

and potentially not the 

last, worldwide pandemic 

of the 21st century and brought much of 

the global economy to an abrupt standstill 

(de Oliveira & Tegally, 2023). 

The consequences extended far beyond 

public health. Periods of lockdown and 

economic contraction coincided with 

heightened social unrest, giving rise to 

widespread protests and new social 

movements across multiple regions (BBC 

News, 2020).  

1 Setting the Scene: Designing 

for Unpredictable Futures 

THE FRAGMENTED WORLD 
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Table 1: 
Short overview 

of the scenarios 

Phase I: 

2026-2035 

Phase II: 

2035-2055 

Phase III: 

2040-2060 

Phase IV: 

2060-2076 

The 

fragmented 

world 

 
Crises cascade & cooperation 

stalls 

• Climate shocks 

• Political tension 

• No consensus 

 
Heatwaves & floods hit 

networks 

• Modal stress 

• Vulnerable 

infrastructure 

• Limited budget 

 
Reinforcing loops of 

decline 

• Resource crises 

• Recession ↔ 

unrest 

 
Migration & 

infrastructure collapse 

• Inequality 

• Mass migration 

• Societal collapse 

The drifting 

world 

 
Disruptions absorbed, not 

solved 

• Collaboration 

• No major shocks 

• No breakthrough 

 

 
Incremental 

decarbonization 

• Platform logistics 

• Resilience is 

adaptive 

• Lock-in 

technology 

 
Road dominates, rail & 

IWT lag 

• Digital and 

physical 

divergence 

• Resilience is 

reactive 

 

 
Partial emissions 

reduction 

• Continued 

vulnerability 

• Localization 

The 

cooperative 

world 

 
Carbon pricing & AI treaty 

• No major wars 

• Technology cost 

reduction 

 
Wellbeing economy 

• Human-centered 

AI 

• Quantum 

computing 

• Institutional 

cooperation 

 
Behavioral shift 

• A-modal booking 

• Modal shift 

• Emission 

reduction 

 
Net-zero & mobility as a 

right 

• Research co-

production 
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 At the same time, systematic 

vulnerabilities became increasingly visible 

due to recurring cyberattacks, geopolitical 

tensions and wars, and the re-emergence 

of terrorism (CNN News, 2023). 

Disruptions to key chokepoints such as 

the Red Sea or the Strait of Hormuz 

underscored the fragility of global supply 

chains, forcing maritime traffic to reroute 

around Africa and amplifying delays and 

costs. In parallel, aviation networks 

experienced destabilization as strategic 

hubs, particularly in the Middle East, faced 

recurring uncertainty. 

As the global economy attempted to 

recover, these overlapping crises 

generated second-order effects: energy 

market volatility, inflationary pressures, 

supply chain fragmentation, and widening 

socioeconomic inequality (CNN 

News, 2023). Trade tensions 

and tariff escalations further 

complicated recovery 

trajectories, reinforcing a 

trend toward fragmentation 

rather than cooperation 

(United Nations, 2025). 

This section develops a fragmented world 

grounded in the compounding nature of 

these disruptions. It assumes 

that mitigation efforts fail or 

remain insufficient, allowing 

existing stressors to intensify 

and interact in destabilizing 

ways, fragmenting the world. 

While such an outlook may 

appear pessimistic, recent 

developments demonstrate that several 

of these risk factors are neither 

hypothetical nor remote. Given the 

inherent unpredictability of human-driven 

events, this scenario places greater 

analytical weight on structural drivers, 

particularly climate dynamics and 

geopolitical instability, whose trajectories 

have been analyzed and effects are still 

ongoing, respectively. 

The drifting world scenario 

represents the most likely trajectory, 

as it reflects the continuation of 

current trends without major systemic 

disruptions or transformative 

breakthroughs. In this world, the global 

system evolves along its existing path, 

characterized by gradual adaptation 

rather than structural change. Global 

trade continues to expand, although it 

becomes increasingly 

regionalized due to geopolitical 

tensions and risk diversification 

strategies (UNCTAD, 2022; World 

Bank, 2020). Supply networks 

are shifting towards greater 

resilience, transport systems are 

becoming more digitally 

enhanced through the adoption of data-

driven technologies and platform-based 

solutions, but remain fragmented across 

modes, regions, and institutional 

frameworks (OECD, 2021; Xu & Chopra, 

2023). 

The absence of strong triggering events, 

such as large-scale geopolitical collapse, 

radical regulatory intervention, or 

disruptive technological breakthroughs, 

shapes this trajectory. Instead, 

incremental adjustments dominate 

system evolution. The transport sector 

adapts to increasing environmental, 

geopolitical, and economic pressures, 

incorporating technological innovations 

that improve operational efficiency and 

support more flexible responses to 

disruptions (IEA, 2021; OECD, 2021). 

However, structural challenges persist, 

including limited interoperability between 

modes, uneven coordination across 

THE DRIFTING WORLD 
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actors, and continued dependence on 

legacy infrastructure systems (Xu & 

Chopra, 2023). 

In this context, decarbonization 

progresses, but in an uneven and 

fragmented manner. The sector 

faces significant structural and 

policy-related barriers that 

hinder a rapid transition to 

low-carbon systems (Gota et al., 

2019). Different technological 

pathways, including electrification, 

hydrogen, and biofuels, develop in 

parallel without a clear dominant 

solution, while policy frameworks 

remain moderate in ambition and uneven 

in implementation (IEA, 2021; OECD, 

2021). As a result, emissions reductions 

occur gradually and vary significantly 

across regions. Although the system 

becomes more resilient and capable of 

absorbing disruptions, it remains largely 

reactive rather than proactively designed 

for long-term sustainability (Xu & Chopra, 

2023).  

Overall, the drifting world leads to a 

transport system that is more adaptive 

and digitally advanced, yet still 

constrained by institutional inertia, 

infrastructural lock-in, and partial 

integration. It remains globally connected 

but increasingly fragmented, with uneven 

performance across regions and limited 

alignment with ambitious climate 

objectives. This trajectory is further 

supported by findings from Gota et al. 

(2019) indicating that, under the 

drifting world conditions, transport 

demand and emissions may 

continue to grow beyond current 

expectations, driven by ongoing 

economic development, rising 

mobility demand, and increasing 

vehicle use. 

The cooperative scenario describes a 

future in which the world of 2076 has 

successfully navigated the critical tipping 

points of the 2020s and 2030s, not 

through technological breakthroughs 

alone, but through the alignment of 

governance, human behavior, and 

institutional cooperation with 

technological progress. Unlike the 

previous scenarios, the defining 

shift lies in the ability of global 

systems to translate innovation 

into coordinated action, 

supported by open trade networks, 

human-centered artificial intelligence, 

and effective multilateral governance.  

This pathway is triggered by the absence 

of major geopolitical conflict after 2030, 

the early implementation of robust and 

harmonized carbon pricing mechanisms, 

and relatively fast reductions in the cost 

of clean technologies. As a result, net-

zero emissions are achieved, consistent 

with the International Energy Agency, 

which demonstrates that deep 

decarbonization is technically feasible but 

requires a complete transformation of 

energy, transport, and consumption 

systems (IEA, 2021). Within this context, 

the transport system becomes fully 

integrated, decarbonized, and 

synchromodal, operating as a multimodal 

network in which decisions are optimized 

at the system level rather than by 

individual actors.  

This transformation is the result of 

decades of coordinated and sustained 

decision-making. Integrated 

assessment models indicate 

that transport emissions can 

be reduced to near zero by 

mid-century through large-scale 

electrification, complemented by 

THE COOPERATIVE WORLD 
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hydrogen and sustainable fuels, alongside 

the deployment of carbon removal 

technologies to offset residual emissions 

(Simone Speize et al., 2024). Achieving 

such a trajectory depends fundamentally 

on governance rather than technology 

alone (Robert O. Keohane & Joseph S. Nye 

Jr., 1973). In this scenario, multilateral 

institutions are reformed to enable 

coordinated global frameworks regulating 

climate action, data governance, 

infrastructure investment, and cross-

border mobility. The World Economic 

Forum (2025) further underscores that 

addressing global challenges requires 

strengthened cooperation, with lessons 

drawn from past collaboration in areas 

such as vaccine distribution, scientific 

research, and renewable energy 

deployment. 

At the economic level, market structures 

evolve toward collaborative and system-

oriented models. Concepts such as the 

Physical Internet become operational 

realities, enabling shared infrastructure, 

interoperable data systems, and system-

wide optimization (Simmer et al., 2017). 

At the same time, the dominant economic 

paradigm shifts beyond GDP-centered 

growth toward well-being and circular 

economy principles, aligning economic 

activity with social and environmental 

objectives (Savini, 2024). 

Digitalization progresses from operational 

optimization to a foundational layer of 

societal organization, with artificial 

intelligence functioning as a publicly 

governed infrastructure supporting 

decision-making across sectors (Dwivedi 

et al., 2021). Advances in quantum 

computing enable breakthroughs in 

complex system optimization, materials 

science, and logistics planning, while 

remaining accessible through regulated 

cloud-based infrastructures rather than 

being concentrated within a small number 

of private actors (Müller & Bostrom, 

2016). 

Moreover, proactive investment strategies 

address the growing risks associated with 

climate change, including the potential for 

significant infrastructure value losses 

under physical climate stress. 

Infrastructure is increasingly treated as a 

global common, planned across borders 

and supported by coordinated governance 

frameworks; urban systems integrate 

nature-based solutions and decentralized 

energy systems, contributing to climate 

adaptation and improved quality of life, 

particularly in rapidly growing regions 

(WRI, 2026). 

Modal shifts toward rail and inland 

waterways are achieved at scale, 

supported by carbon pricing, behavioral 

change, and the widespread adoption of 

a-modal contracting, enabling logistics 

networks to optimize for emissions as well 

as cost and efficiency (Jing et al., 2025). 

Collaboration between actors becomes 

standard practice, enhancing flexibility, 

reliability, and overall system 

performance. This transformation is 

reinforced by changes in research and 

industry practices, where knowledge 

production becomes more open, 

collaborative, and impact-oriented, 

enabling rapid translation of research into 

practice and ensuring more equitable 

access to innovation across regions and 

stakeholders. 

 

 

 

The CLD is built on six trigger categories 

that represent the major systemic forces 

1.1 Key Trigger 

Categories 
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shaping global transport and logistics over 

the next 50 years. Each trigger is 

formulated as a neutral variable, its 

direction (positive, negative, or stagnant) 

determines which scenario unfolds.  

CLIMATE  

Forces driven by the Earth's changing 

climate system and humanity's resource 

base. 

• Weather  

Frequency and severity of climate-

related weather events (storms, 

heatwaves, floods, droughts), directly 

affecting transport infrastructure, 

operability, and reliability 

• Biodiversity  

State of ecosystems and natural 

capital; loss undermines nature-based 

infrastructure solutions and long-term 

environmental stability 

• Resources  

Availability of critical raw materials 

(minerals, water, arable land); scarcity 

drives conflict, price volatility, and 

supply chain restructuring 

• Energy transition   

Pace and scale of the shift from fossil 

fuels to renewable energy sources; 

determines decarbonization 

trajectories across all transport modes 

GEOPOLITICAL CONTEXT  

The political and institutional landscape 

governing international relations and 

cooperation. 

• Conflict level   

Intensity of interstate and intrastate 

conflict; shapes trade routes, defense 

spending priorities, and cross-border 

infrastructure investment 

• Security  

Threat level from terrorism, hybrid 

warfare, and political instability; 

affects transport network vulnerability 

and operational risk 

• Military spending   

Share of public budgets allocated to 

defense vs. civilian investment 

(including transport infrastructure and 

research) 

• Institutional cooperation   

Degree of functioning multilateralism 

and cross-border governance 

frameworks; the decisive variable 

separating the cooperative world from 

the drifting world and the fragmented 

world. 

INFRASTRUCTURE  

The physical and digital backbone 

enabling mobility and freight flows.  

• Transport capacity  

Available capacity of road, rail, inland 

waterway, and maritime networks 

relative to demand 

Climate 

Weather 
Biodiversity 

Energy 

transition Resources 

Geopolitical 

context 

Security level 
Military 

spendinge 

Conflict level 
Institutional 

cooperation 
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• Physical resilience   

Ability of built infrastructure to 

withstand climate stress (flooding, 

heat, erosion); currently 

underestimated in investment planning 

• Cross-border connectivity  

Integration level of transnational 

corridors (e.g., TEN-T); determines 

interoperability and seamless 

multimodal operations 

• Urban-rural access  

Equity of infrastructure provision 

between metropolitan centers and 

peripheral regions; critical for social 

justice outcomes 

MARKET STRUCTURE / ECONOMY 

Economic forces shaping trade patterns, 

market design, and investment logic. 

• Carbon pricing  

Level and harmonization of carbon 

costs across jurisdictions; the primary 

market-based lever for internalizing 

transport externalities 

• Trade  

Openness and structure of global trade 

networks (globalized vs. regionalized 

vs. fragmented) 

• Economic model  

Dominant paradigm governing growth 

logic (GDP-driven growth vs. wellbeing 

economy vs. post-growth); determines 

investment priorities and success 

metrics 

• Inflation 

Price stability and purchasing power; 

affects infrastructure investment 

capacity and freight demand patterns 

TECHNOLOGY ADOPTION  

Pace, governance, and accessibility of 

technological change. 

• AI capability  

Maturity and deployment scope of 

artificial intelligence in transport 

planning, logistics optimization, and 

autonomous systems 

Infrastructure 

Transport 

network 

capacity 

Cross-border 

connectivity 

Urban & rural 

access 

Capacity & 

investment 

Market 

structure & 

economy 

Inflation 
Carbon 

pricing 

Economic 

model 
Trade 

Technology 

adoption 

AI capability 
Quantum 

computing 

Digital 

infrastructure 

Digital 

vulnerability 
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• Quantum computing  

Availability of fault-tolerant quantum 

computation for intractable 

optimization problems (network 

design, materials science) 

• Digital infrastructure  

Quality and coverage of data networks, 

IoT sensors, and digital twin platforms 

underlying smart transport systems 

• Data governance  

Regulatory frameworks for data 

sovereignty, algorithmic transparency, 

and interoperability; determines 

whether digitalization serves public or 

private interests 

SOCIAL CONTEXT  

Societal attitudes, equity, and behavioral 

dynamics shaping transport demand and 

acceptance. 

• Behavioral change  

Willingness of shippers, consumers, 

and citizens to adopt new mobility 

patterns (e.g., a-modal booking, 

mode-free contracts) 

• Collaboration level  

Degree of horizontal cooperation 

between competing actors (shippers, 

LSPs, modes); prerequisite for 

synchromodality and the Physical 

Internet 

• Social equity  

Distribution of mobility access, 

environmental burden, and economic 

opportunity across income groups, 

genders, and regions 

• Societal values  

Prevailing cultural orientation toward 

individualism vs. collective action, 

consumption vs. sufficiency; shapes 

political feasibility of transformative 

policies 

 

 

The outcomes observed in each scenario 

are therefore directly shaped by how 

these underlying triggers interact over 

time, as shown in Table 2. 

1.2 Key Outcomes by 

Scenario 
Social 

context 

Behavioral 

changes 
Collaboration 

Social equity 
Societal 

values 
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Table 2: 

Triggers of the 
scenarios 

The fragmented world The drifting world The cooperative world 

Climate • Frequent and extreme weather 

events 

• Loss of biodiversity and vulnerable 

ecosystems 

• Unclear energy transition, 

remaining coal and fossil fuel-

based 

• Depletion of natural resources 

• Moderate increase in disruptions 

• Ongoing but uneven energy 

transition 

• Growing pressure on resources 

• Stabilized climate impacts 

• Ecosystem recovery 

• Rapid and complete energy 

transition 

• Sustainable resource management 

Geopolitical • Increased terrorism and political 

unrest 

• Higher military spending 

• International unrest and 

continuing conflicts 

• Weakening cooperation 

• Persistent tensions and regional 

conflicts 

• Moderate military spending 

• Partial cooperation 

• Fragmented global governance 

• Low conflict levels 

• Reduced military focus 

• Strong institutional cooperation 

• Effective global governance 

Infrastructure • Deterring integration 

• Capacity vulnerability 

• Inaccessibility 

• Incremental upgrades 

• Capacity constraints remain 

• Partial cross-border integration 

• Uneven accessibility 

• High capacity and resilience 

• Fully integrated networks 

• Strong cross-border connectivity 

• Accessibility 

Economy • Trade wars and tariffs 

• Inflation and losing purchasing 

power 

• Patriotism and independence 

• Regionalized trade 

• Moderate carbon pricing 

• Stable but constrained purchasing 

power 

• Open but resilient trade 

• Strong, harmonized carbon pricing 

• Wellbeing / circular economy 

• Stable and inclusive growth 

Technology • Cyber attacks 

• Privatization of data and 

infrastructure 

• Gradual digitalization 

• Uneven access to advanced 

technologies 

• Mixed data governance (public + 

private) 

• Advanced AI and quantum 

systems 

• Equitable access to technology 

• Strong public data governance 

• Human-centered digitalization 

Social • Individualism 

• Inequality 

• Polarization 

• Moderate behavioral change 

• Partial collaboration 

• Persistent inequality 

• Mixed societal values 

• Strong behavioral change 

• High collaboration levels 

• Reduced inequality 

• Collective and sustainability-

oriented values 
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Table 3: 

Outcomes of the 
scenarios 

The fragmented world The drifting world The cooperative world 

Climate 

• Severe disruptions (warming 

>1.5°C) 

• Resource stress and ecosystem 

collapse 

• Increasing disruptions 

• Partial emission reductions 

• Net zero achieved 

• Stabilized climate and ecosystem 

recovery 

Geopolitical 
• Political conflicts and wars  

• Trade fragmentation 

• Resource competition 

• Increasing disruptions 

• Partial emission reductions 

• Strong global cooperation 

• Reformed institutions 

• Stable, open trade systems 

Infrastructure 
• Infrastructure collapse 

• Network disruptions 

• Underinvestment 

• Incremental upgrades  

• Persistent bottlenecks 

• Partial integration 

• Resilient, green infrastructure 

• Fully integrated networks 

• Global accessibility 

Economy 
• Instability and declining trade  

• Localized economies 

• Regionalized trade 

• Moderate growth 

• Supply chain diversification 

• Circular/wellbeing economy  

• Open but resilient trade  

• Inclusive growth 

Technology 
• Digital vulnerability 

• Limited innovation diffusion 

• Gradual digitalization 

• Uneven access 

• Platform concentration 

• Advanced AI and quantum 

• Public digital infrastructure 

• Human-centered governance 

Social 
• Inequality increases 

• Migration pressures 

• Social instability 

• Moderate inequality 

• Partial behavioral change 

• Social equity improved 

• Universal mobility access 

• High collaboration 
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The various future worlds presented in 

this manifesto do not tell us what the 

future will look like. They are a structured 

acknowledgement that the world 

transport research and planning serves is 

genuinely uncertain. 

Transport research 

has historically been 

built around a single 

assumed future: demand would grow, 

institutions would function, technology 

would improve, etc. That assumption is no 

longer defensible. Climate stress, 

geopolitical fragmentation, technological 

disruption, and shifting social values do 

not move on predictable schedules. A field 

designed for certainty is a field 

underprepared for the world 

it will actually face. 

Our goal is therefore 

twofold. First, to build a 

transport research 

community that is 

genuinely prepared for 

all possible 

scenarios, one that 

can maintain essential 

mobility under stress, 

accelerate 

transformation when 

conditions allow, and 

remain analytically useful 

regardless of which future arrives. 

Second, to actively use research to 

nudge the world toward a better 

condition. The triggers in this manifesto 

are not all beyond human influence. 

Institutional cooperation, behavioral 

change, governance quality, and research 

capacity are variables the 

research community shapes: 

through the questions it 

asks, the partnerships it 

builds, and the evidence it 

places in front of decision-

makers. This means using 

research to interrupt the 

compounding forces that 

lead toward fragmentation. It also means 

building in advance the governance 

models, behavioral evidence, and 

institutional designs that the cooperative 

world requires but does not yet have. 

Transport research that does this, is not 

describing a better future. It is helping to 

construct one. 

This section outlines the core principles 

that should guide future research. While 

not rigid rules akin to research integrity 

standards, these principles are meant to 

be widely shared and actively embraced, 

as they are essential for avoiding the 

emergence of a fragmented world and for 

fostering pathways towards a more 

cooperative global future. 

“Why is preparing for 

certainty unrealistic?” 

2 What does this Mean for Transport 

Research over the Next 50 Years? 

2.1 Three Principles 

Guiding the Future 

Research  

1.1  

A. Design Research for 

Uncertainty, not for a 

Single Future 



 

 

WCTR-2026 Manifesto 
Predicting the unpredictable: uncertainty as a state of the art in transport research 

Denise Beil, Lander Jacobs, Mylena Cristine Rodrigues de Jesus, Yubing Lei 

15 

Current transport research tools were 

built to perform well under stable 

assumptions, such as cost-benefit 

frameworks, demand models, and 

accessibility indices. The problem is that 

stability is one scenario, not a given 

future. When infrastructure investment 

decisions are evaluated against a single 

demand trajectory, accessibility is 

measured as a snapshot rather than as 

vulnerability to loss, and resilience is 

treated as a secondary criterion after 

efficiency, the field is underpreparing for 

the range of futures it will actually face. 

Uncertainty-literate research does not 

mean abandoning rigor. It means being 

explicit about assumptions, testing 

findings across divergent conditions, and 

building models that reveal their own 

limits.  

Knowing that uncertainty exists is 

not enough if research investment 

remains concentrated on the middle 

trajectory. The fragmented world requires 

knowledge that does not yet exist, for 

example, systematic frameworks for 

maintaining essential mobility when 

infrastructure budgets collapse, supply 

networks fragment, or climate 

stress renders existing 

routes inoperable. The 

cooperative world requires 

governance models, 

behavioral evidence, and 

institutional designs that 

are not yet operational. The 

knowledge needs to be built in advance. 

Distributional outcomes do not improve 

automatically when the scenario improves. 

In the fragmented world, mobility loss 

concentrates among those with the fewest 

alternatives. In the drifting world, 

decarbonization costs fall unevenly across 

regions and income groups. Even in the 

cooperative world, the path to integrated 

networks runs through investment 

decisions that can entrench or 

reduce existing inequalities 

depending on how they are 

made. Equity requires 

deliberate research attention 

in every future, built into 

research design from the start 

rather than appended as an 

impact assessment. 

The following five research directions 

translate the principles above into 

concrete agendas. Each direction is 

relevant across all three worlds, 

though the specific questions, urgency, 

and methods will shift depending on how 

the triggers unfold. Together, they define 

what an uncertainty-literate transport 

research community must prioritize over 

the next fifty years. 

2.2 Five Research 

Directions for the 

Uncertain Future 

B. Prepare for Collapse, 

Build for Cooperation 

C. Equity is not a Best-Case 

Luxury 
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The five research priorities outlined 

above are not separate programs. 

They are interconnected, as 

interconnected as the scenarios they are 

meant to shape. Resilient infrastructure 

cannot be designed without governance 

frameworks to maintain it. Logistics 

transformation requires behavioral 

evidence to succeed. Equity cannot be 

retrofitted once systems are built. Each 

priority depends on the others. 

In 1976, transport researchers gathered 

for the first World Conference on 

Transport Research because they believed 

that knowledge could improve the 

systems that move people and goods 

across the world. That belief has not 

aged. Over five decades, it has 

deepened, shaped by the recognition 

that transport is not merely a 

technical domain, but a social, 

political, and environmental one. 

Fifty years later, the conference convenes 

again in Toulouse. The purpose is not to 

celebrate what has been built, but to ask 

what must be built next. 

Transport systems are not machines 

to be optimized. They are 

expressions of collective choices: 

about who has access and who does 

not, who bears the cost and who benefits, 

who is included and who is left behind. 

They reflect decisions about 

whether to build for resilience or to 

optimize for efficiency, whether to 

govern technology or to let 

technology govern us. These are 

not questions that models alone 

can answer. They are questions 

that require research communities 

to engage with governance, with 

equity, and with the societies they 

serve. 

The future of transport cannot be 

predicted. But it can be shaped, by 

the questions researchers choose to 

ask, by the communities they 

include, by the governance they help 

build, and by the research 

priorities they set today. 

Five decades lie behind us. The 

next fifty lie ahead. Transport 

research stands at a fork in the road. 

What we do and how we act, is up to us. 

AI Declaration 

In line with the WCTR Ethical Declaration 

requirements, we transparently disclose 

the tools and resources used in the 

production of the video. All conceptual 

work, scenario development, 

and manifesto content were 

produced by the registered 

team members. AI tools were 

used as production aids, not 

as authors. 

1. Concept and Script 

Development: The 

underlying ideas, scenario 

framework, research principles, and 

narrative structure were developed 

collaboratively by the four team members 

through group discussions and iterative 

drafting. AI tools (large language models) 

were used to support brainstorming, 

structure refinement, and language 

editing. All intellectual content, 

argumentation, and conclusions remain 

the original work of the team. 

2. Video Voice-Over: The voice-over 

narration was generated using Artlist AI 

(text-to-speech). The spoken text itself 

was written by the team. 

3 Concluding Remarks 
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3. Visual Material: Video footage was 

sourced from two channels: 

• Stock footage from Artlist, used 

under their standard royalty-free 

license. 

• AI-generated video clips produced 

with Google Veo, used selectively 

where suitable stock footage was 

unavailable or where a specific visual 

was needed to illustrate a scenario. 

• Still images and visual elements 

were generated in part using Nano 

Banana (Google Gemini image 

generation). 

4. Music: Background music was 

obtained from royalty-free sources via 

Artlist under their standard license. 

5. Editing, Typography, and Post-

Production: All video editing, color 

grading, typography, on-screen text, 

motion graphics, and final composition 

were carried out by the team using 

DaVinci Resolve. 

6. Authorship Statement: All creative 

decisions, including scenario logic, 

research directions, narrative arc, and 

visual framing, were made by the team. 

AI tools served as production support 

(voice synthesis, stock-alternative 

visuals, language polishing, brainstorming 

aid) and were not used as authors of the 

manifesto's ideas, arguments, or 

conclusions. The manifesto and its video 

representation are original works of the 

team. 
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🟡 KEY TRIGGERS

The CLD is built on six trigger categories that represent the major systemic forces shaping global transport and logistics over the next 50 years. Each 
trigger is formulated as a neutral variable, its direction (positive, negative, or stagnant) determines which scenario unfolds.

Climate

Weather Biodiversity

Energy transition Resources

Geopolitical context

Security Level Military spending

Conflict level
Institutional 
cooperation

Infrastructure

Cross-Border 
Connectivity

Urban & Rural Access

Market structure / 
Economy

Inflation Carbon Pricing

Economic model Trade

Technology Adoption

AI capability Quantum Computing

Digital Infrastructure Digital Vulnerarbility

Social context

Behavioral changes Collaboration

Social equity Societal Values

Transport Network  
Capacity

Transport Network  
Capacity

🔴 STARTING POINT – Crises of the 2020s

Climate

Change

Geopolitical

Tensions &


War

Pandemic &

Supply Chain

Disruptions

Bad scenario – 2025 to 2035 Business as usual scenario – 2025 to 2035 Good scenario – 2025 to 2035

Weather ↑

Climate disruptions

Global shipping route 
disruptions

+

Resources 🡫

Security Level 🡫 Military spending ↑ Trade 🡫

Trade warHigh Conflict Level

Trade route 
fragmentation → border 

delays

+feedback loops  
 albedo effect, permafrost thaw effect, 

 flooding, storm delays, road damage

Societal Values 🡫

Conflict level ↑

Inflation ↑

Cross-Border 
Connectivity 🡫

+

+ 

No policy consensus → 

 no infrastructure investment

sanctions, border closures

2°C-2.5°C 
reached

Climate Crisis

Military spending ↑

Road + Rail infra 
degradation

Aviation challenges

Fossil fuel price spikes + scarcity

Ongoing Wars
Economic model 🡫

+ Trade 🡫

+
Global shipping 
networks split

Institutional 
cooperation 🡫

Digital Vulnerarbility ↑

Behavioral changes ↑

Global South infra 
 gap widens

+

+

Defense corridors vs. 
civilian freight

+

no climate 


finance flows

Conflict level ↑

Emissions → warming →  
more disruptions →  

more road → more emissions

Weather ↑

Resources 🡫

Energy transition 🡫

Maritime chokepoint 
failures (global ports)

Transport Network 
Capacity ↓

↑ sea-level rise

+

Fossil fuel  
dependence

Transport Emissions still rising globally

↑ heat damage flooding

+

+

+ Transport system under  
collapse pressure

+ Infra degraded + wars ongoing
🟣 TRANSPORT SYSTEM – 2040 to 2060

Conflict level ↑

Freight demand  
volatility

less freight
Global logistics labor 

crisis + migration

Supply chain 
fragmentation 

 (regional blocs)

+

+

Digitalisation stalls: no 
global interoperability

Economic model 🡫

Trade 🡫

Digital Vulnerarbility 
↑

+

Digital Infrastructure 
🡫

Transport Network 
Capacity ↓

+ strikes & protests

+

Resources 🡫

Urban & Rural Access 🡫

Social equity 🡫

Cross-Border 
Connectivity 🡫

+

Economic recession

+ uncertainty, loss of trust

+ inequality

Social unrest

+ past 
 unrest

+

+

+

Impact on ClimateImpact on Climate
Impact on Geopolitical 

context
Impact on Geopolitical 

context
Impact on InfrastructureImpact on Infrastructure Impact on  EconomyImpact on  Economy

Impact on Technology 
Adoption

Impact on Technology 
Adoption

Impact on Social contextImpact on Social context

Ongoing climate disruptions: 

worsening towards 2.5°C+

Political conflicts: 

trade wars escalate

Resource wars: 

decreasing recources = wars on land

Resource conflicts: 

over port, corridors, fuel

Network disruptions: 

permanent, multi-modal

Instability: 

volatile freight markets

SC fragmentation: 

permanent regional blocs

Digital Vulnerability: 

Cyber Crime, no regulated saftey

Inequality: 

logistics access gap widens

Migration: 

climate + conflict driven

🟢 OUTCOMES – 2060 to 2075

🔵 CORE TRANSFORMATIONS – 2035 to 2055

Weather ↑

Energy transition ~ +

Military spending ↑

Conflict level ↑

Climate and disruptions Geopolitical Tensions

+

Maritime Route 
Disruptions

Collaboration, integration 
and technologies

AI capability ↑

Digital Infrastructure  
🡫

slow

Market structure

+

+

Trade ~

Inflation ~

+ No major shocks
+ No breakthrough tech

No radical policy

Economic model ~

+

🔵 CORE TRANSFORMATIONS – 2035 to 2056

Behavioral changes

Platform Consolidation: 

Maersk, Amazon, MSC = 

vertically integrated

1.5°C-2°C 
reached

Reactive Climate 
Adaption: 


Ports & corridors 
disrupted repeatedly

Institutional 
cooperation ~

Road: Backbone of 
Freight >80%

+
Digital Vulnerarbility 🡫

Cross-Border 
Connectivity  ~

Supply Chain 
Regionalization: 

Freindshoring = resilient

Platform-based logistics 
expansion

Lock-in effects (existing infrastructure)

+

Resilience through 
adaptation

Resources 🡫

Energy transition ~

+

Transport Emissions

 Still Rising:  

Decarbonisation too slow; modal 
shift targets not met Conflict level  🡫

Trade ~

Partial multimodal 
integration

Slow, path-dependent evolution

Carbon Pricing ↑
Quantum Computing 

~

Collaboration

AI capability ~

Mixed Energy Transition: 
fuel transition; no full 

decarbonisation

Multimodal transport 
grows slowly but is not 

seamless

Energy transition ~ Resources ~

Conflict level ~

Digital layer strong, 
physical layer lagging

Conflicts 
continue ~

+
Digital Infrastructure 

~

Moderate Efficiency 
Gains:  

AI-optimized logistics

+

+ ESG pressure growing

Social equity ~
+

Behavioral changes

⚠ Improvements, but not system redesign

Resilience = reactive

+

+

Continued vulnerability to 
disruptions

regulation 
 lags behind

Institutional 
cooperation

Uneven Performance 
Across Regions:  

Global South infra gap 
widens

Market Concentration

Platform power & tech

🟣 TRANSPORT SYSTEM – 2040 to 2061

+

🟢 OUTCOMES – 2060 to 2076

Impact on Climate

 Ongoing climate disruptions; 
warming toward 2.5°C+

 Partial emission 
reduction:  
targets missed

Impact on Geopolitical 
context

Trade blocs solidify:

Stable ongoing conflicts

Supply chain 
regionalization: 

resilient, not optimal

Impact on 
Infrastructure

Resource conflicts: 

trade wars escalate 

occasionally

Network disruptions: 
permanent multi-modal gaps

Impact on  Economy

Instability:  
new poor, nutrition, fuel

Platform power & tech 
concentration grows

Impact on Technology 
Adoption

Digital Vulnerability:  
Cyber Crime, no regulated safety

Quantum computing: 
accessible, but limited

Impact on Social 
context

 Inequality:  
Logistics access gap

North vs South Migration:  
climate + conflict-driven, 

unplanned

+

+

Institutional 
cooperation ↑

Carbon Pricing ↑

Collaboration ↑ +

Crisis Learning: 

Pandemics & Wars & 

Disruptions

Conflict level 🡫

AI capability ↑

Transport Network  
Capacity↑

MAJOR ENABLER:  
No ongoing conflicts

+

+

Security Level

Market Pricing: 

Carbon pricing reform

+

AI governance treatySmart Infrastructure 
(IOT)

+ corrects

market

+

+

+
🔵 CORE TRANSFORMATIONS – 2035 to 2055

Wellbeing

Economy


Post-Growth

+ enables

cooperation

Digital Infrastructure 
↑ Open Data


Commons

Institutional 
cooperation ↑

Energy transition ↑

+
+ enables


synchromodality
+ funds

1.5° stable

Fossil Fuel Exit: 
Fuel renewals Transition

Economic model ↑

Digital Vulnerarbility 🡫

Cross-Border 
Connectivity

Synchromodality:  
system-wide 
optimization

Urban & Rural Access ↑

Green-Digital

Infrastructure

Climate Finance  
→ Global South

+ informs

+ stabilises

+ removes

growth pressure

+ optimises

system-wide

+ enables

+ flows to

+

+🟣 TRANSPORT SYSTEM – 2040 to 2062

Behavioral Shift

A-modal Booking

Societal Values ↑ Biodiversity

Resources ↑

Social equity

+

+

Methan & Hydrogen for 
maritime transport

100% Transport based on 
alternative fuels

+ +

sustainable lithium 
resources

+

Quantum Computing 
↑

Physical Internet:  
Based on institutional & 
governmental platforms

enables

Digital Vulnerarbility 🡫 low

+

Transport Network  
Capacity ↑ Modal Shift:  

Efficient Use of all 
resources of the 
Transport System

Transport

Emissions ↓

-

-
Universal Mobility NET ZERO


2060

Hydrogen & Battery-
electric for road 

transport

Research

Co-production

Global South

🟢 OUTCOMES – 2060 to 2077

Impact on Climate

Net zero reached: 

through full fossil fuel exit & 

carbon removal

Sustainable resources: 

Nature based resources - 

increase

Impact on Geopolitical 
context

Multilateral institutional 
reform: 

prevents resource-driven 
conicts

International climate 
finance

Impact on 
Infrastructure

Grey infrastructure 
paradigm replaced by 

integrated green-
digital systems

Impact on  Economy

GDP replaced by 
wellbeing indicators: 


as primary policy metric

Horizontal Collaboration

Impact on Technology 
Adoption

Publicly governed digital 
infrastructure

Quantum computing: 
accessible via public cloud

Impact on Social 
context

Universal mobility right 
enshrined globally

Research equity 
achieved


