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Abstract 

Rapid urban expansion, the surge in e-commerce activities, and increasingly stringent social and environmental regulations are collectively 

reshaping urban freight systems, in some cases pushing traditional models toward obsolescence. Although urban freight contributes a relatively 

small share of total city traffic, its impact on congestion, emissions, and energy consumption is disproportionately high. These challenges 

highlight the limitations of conventional urban logistics approaches, which have largely been driven by cost-centric models rather than 

sustainability considerations. At present, the urban transport sector appears to be slow in adapting to sustainability and resilience-oriented 

paradigms. Simultaneously, existing research in urban logistics remains scattered across multiple domains, making it difficult to develop a 

cohesive understanding of how emerging digital technologies-particularly Artificial Intelligence (AI)-can be systematically embedded into 

sustainable mobility frameworks. This study argues that Artificial Intelligence will play a transformative role in shaping the future of urban 

freight and supply chain mobility. Evidence from both academic literature and industry practices suggests that AI has the potential to enhance 

decision-making across strategic, tactical, and operational levels of urban logistics systems. Key application areas include demand forecasting, 

environmentally optimized route planning, efficient fleet and asset management, infrastructure utilization, and improved coordination among 

urban stakeholders. By integrating theoretical perspectives from sustainable mobility and green supply chain management with real-world case 

insights from logistics providers and smart city initiatives, this research bridges the gap between conceptual models and practical 

implementation. Based on an extensive literature review, the paper proposes a novel framework for urban logistics that combines AI-driven 

technologies with execution-focused management strategies. Empirical insights from industry cases further strengthen the validity of the 

proposed approach.In addition, the study examines critical success factors and barriers associated with AI adoption in urban contexts, including 

technological readiness, organizational capabilities, ethical concerns, and policy-related challenges. The findings suggest that while AI holds 

significant promise in enhancing urban sustainability and resilience, its effectiveness depends on supportive institutional frameworks and a 

strong emphasis on human-centric design and capabilities. Overall, this research offers valuable insights for scholars, policymakers, and 

practitioners engaged in the design, governance, and scaling of AI-enabled urban freight systems. 

Keywords: Artificial Intelligence; Sustainable Urban Logistics; Green Supply Chains; Urban Freight; Smart Cities; Carbon-Aware Routing; 

Sustainability; Routing Optimization; Demand Forecasting 

1. Introduction 

Drawing on a comprehensive review of existing literature, this study develops a novel framework for urban logistics that integrates Artificial 

Intelligence with execution-oriented management strategies. The proposed framework is supported by empirical evidence derived from 

multiple industry case studies, enhancing its practical relevance. Furthermore, the paper explores a range of factors that influence the successful 

implementation of AI in complex urban environments, including technical feasibility, organizational readiness, ethical considerations, and 

regulatory dynamics. These dimensions are critical in determining whether AI initiatives succeed or fail in real-world settings. 

Urban Problems → AI Integration → Smart Logistics → Sustainable Outcomes 

The findings emphasize that AI is not only a technological enabler but also a strategic tool that can significantly contribute to urban 

sustainability and system resilience. However, its successful deployment requires well-designed institutional mechanisms and a strong focus 

on human-centred capabilities. The insights presented in this paper are intended to guide researchers, policymakers, and industry practitioners 

in improving the design, management, and scalability of AI-driven urban freight systems. The previous logistics models that focused mainly 

on cost and static optimization are slowly being recognized as inadequate in the long run. Urban freight systems, for example, consist of very 

high levels of uncertainty, intricate interdependencies and constant disturbances which cannot be dealt with in a linear day-to-day planning 

approach (McKinnon et al., 2015). At the same time, the traditional urban environment of humans and machines is now turning into a data-

rich habitat, with various stakeholders involved, such as logistics service providers, digital platform companies, public authorities, and 

consumers, among which the interactions are the cause of many uncertain or slow-to-endorse outcomes (Russo & Comi, 2016). The above 

dynamics in which demand and decision-making environments are changing fast make traditional optimization frameworks, which are based 

on the assumption of stable demand patterns and well-defined decision-making environments, questionable in their applicability.AI is being 

projected in this context as one of the key drivers to enable quick and data-oriented decision-making in the logistics and supply management 

sectors. The progression in machine learning, predictive analytics, and optimization algorithms has been a major factor in the rapid near real-

time processing of big diverse datasets, and therefore facilitates very responsive planning in all areas such as forecasting demand, routing, 

storing, and last-mile delivery that are ready to react to changes (Waller & Fawcett, 2013; Min, 2010). Realistically, these capabilities are 

ushering the movement from the use of lagging to leading indicators in logistics management and eventually to urban freight systems that are 

very much coordinated and free of disruptions. Recent investigations have mentioned that AI application in supply chains is no longer having 

its scope confined to operational efficiency enhancement. Rather, a larger number of studies suggest that the presence of AI in the supply chain 

could also result in a greener and more robust supply chain, for example, through emissions-aware routing, dynamic inventory positioning, 

and very quick disruptions responses (Ivanov & Dolgui, 2020; Dubey et al., 2021; Zhang et al., 2021). However, such outcomes are not 

consistent across the various sectors, and the proof is frequently confined to specific applications or organizational contexts. Consequently, the 

AI-induced urban logistics studies are still rugged and fragmented among different disciplines with barely any comprehensive understanding 

of how AI can be a hotcake in the good urban mobility strategies of the future that are also eco-friendly (Kache & Seuring, 2017). The present 

study overcomes the limitations stated by providing a systematic review of AI-driven urban logistics that focuses on sustainability and resilience 

for both benefits and drawbacks. The study intends to (i) spotlight the critical issues concerning the application of AI in urban freight systems, 

(ii) merge the previously published impacts and advantages of environment and resilience, and (iii) examine the implementation of AI in urban 

areas through the technical, organizational, and governance lenses. Consequently, a framework that amalgamates the analysis has been proposed 

and it is firm that this literature-based analysis will serve as the foundation for the future research agenda that the authors of this paper define 

which in turn will contribute to the empirical and theoretical advancements in the field of sustainable urban logistics. 
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Fig. 1 Network Visualization 

2. Theoretical Underpinnings 

The study of Artificial Intelligence (AI) in urban logistics is grounded in several theoretical frameworks, with the most prominent being supply 

chain management, sustainability and resilience theory, and urban systems research. These areas of knowledge have mostly grown up on their 

own, but the connections between them have become more important as cities deal with more complicated logistics, environmental limits, and 

the possibility of systemic breakdowns. This section talks about the fundamental theoretical ideas that support AI-enabled urban logistics and 

points out the gaps in these ideas that lead to the current systematic assessment. 

2.1 Artificial Intelligence in Research on Supply Chains and Logistics: AI has become one of the most important tools in supply chain and 

logistics research because of the increased uncertainty, demand peaks and troughs, and the huge volumes of data that can now be exploited 

(Choi et al., 2018). The traditional procedure for generating logistic decisions relied on deterministic, rule-based optimization models that often 

struggled to adjust to changing and unpredictable operational conditions (Min, 2010). The advancement of machine learning and predictive 

analytics has enabled significant adaptation of many logistical operations, including forecasting, inventory management, and transportation 

planning (Waller & Fawcett, 2013). In the field of AI, its skills are usually grouped into three categories: predictive, prescriptive, and 

autonomous (Davenport & Ronanki, 2018). Companies will be able to find out what people want and how likely it is that anything will go 

wrong by using predictive models. Prescriptive models will help them make the best choices, and robots will do most of the job with little help 

from people. While these methods are associated with measurable productivity improvements, the majority of existing studies have focused 

on individual logistics functions rather than entire systems, thereby constraining the comprehension of interactions and effects at the system 

level to a certain degree (Ivanov et al., 2019). This functional fragmentation is particularly detrimental in urban logistical contexts, when 

decision-making is hindered by numerous stakeholders, infrastructural constraints, and regulatory frameworks. As a result, the literature offers 

a limited number of integrative perspectives that illustrate the interplay of AI capabilities across logistical domains and their influence on 

broader sustainability and resilience results. 

2.2 Urban Supply Chains' Sustainability and Resilience: The triple-bottom-line idea, which encompasses economic, environmental, and 

social considerations, is often used in supply chain sustainability studies (Elkington, 1997). The urban logistics sector has the most serious 

sustainability problems, such as heavy freight traffic, traffic jams, air pollution, competition for land usage, and poor working conditions 

(McKinnon et al., 2015). So, urban logistics is now a field where policymakers step in to fix the environmental concerns caused by logistics 

while yet keeping service levels high. Resilience theory complements sustainability by highlighting the capacity of supply chains to anticipate, 

absorb, adapt to, and recover from disruptions (Ponomarov & Holcomb, 2009). But the most current research is already showing that AI might 

help make systems more resilient by letting them monitor things in real time, foresee risks, and make decisions that change based on what they 

see (Ivanov & Dolgui, 2020). These capabilities are especially useful in metropolitan areas because the systems are linked, which means that 

problems spread quickly. At the same time, the literature points out the trade-off between optimizing for efficiency and long-term robustness. 

AI systems that focus mostly on decreasing costs or speeding up service may make the system more vulnerable by reducing redundancy or 

flexibility in operations (Kache & Seuring, 2017). This contradiction underscores the need for theoretical frameworks that include sustainability 

and resilience in the evaluation of AI-enhanced urban logistics systems. 

2.3 Urban Logistics as a Socio-Technical System: Urban logistics systems are a new kind of supply chain, and this is mostly because they 

are complicated systems that involve both people and technology. In addition to this, they are in small geographical areas with varied demand 

patterns, where many different sets of stakeholders are involved, and where rules overlap. Theoretical urban logistics can be conceptualized as 

a multifaceted socio-technical system in which technology artifacts coexist with and shape behaviours, institutional frameworks, and social 

norms (Geels, 2004). The selection of a certain logistics actor might generate an externality that impacts the entire system, particularly when 

enabled by computational optimization techniques (Russo & Comi, 2016). If there is no collaboration or supervision, AI-powered decision-

making systems could make these impacts much stronger. This raises questions about accountability, transparency, and fairness. Consequently, 

the established governance and contractual frameworks determine the impact of AI on urban logistics outcomes (Marsden & Reardon, 2018). 

When these theoretical perspectives are considered collectively, AI-assisted urban logistics cannot be comprehended solely through 

technological or task-specific lenses. There needs to be a system-level approach that looks at AI's capacities combined with challenges like 
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sustainability, resilience, and governance. Research has been limited to several academic areas, and there is a notable absence of synthesis 

about the interrelations of these theoretical frameworks. This categorization of research has facilitated the systematic review and integrative 

approach provided in this study. 

 

 
Fig. 2 Density Visualization 

3. Research Methodology 

Design for a Structured Review: The present study employs a structured literature review technique, aiming to consolidate existing research 

on Artificial Intelligence (AI) in urban logistics, with a primary focus on sustainability and resilience outcomes. A structured review method is 

deemed appropriate for this domain due to the literature's significant multidisciplinary nature, encompassing many topics like supply chain 

management, logistics, transportation studies, information systems, and sustainability research. In these situations, narrative reviews are more 

likely to be open to selective interpretation and less likely to be able to be repeated. Conversely, a structured review enhances transparency and 

rigor in analysis by delineating and adhering to distinct phases of searching, choosing, and synthesizing (Tranfield et al., 2003; Denyer & 

Tranfield, 2009). The review does not seek to exhaust the sources but rather aims to identify the key topics, recurring patterns, and gaps in 

concepts that characterize contemporary research on AI in urban logistics. This method fits with the study's goals of being exploratory and integrative. 

3.1 Scope of the Review and Research Focus: The review was intentionally restricted to encompass solely the most comprehensive peer-

reviewed scholarly sources addressing AI-related decision-making in urban logistics and freight networks. Urban logistics encompassed a 

broad spectrum of meanings, including all activities related to last-mile delivery, urban freight transit, warehousing, and fulfilment operations 

within city limits, as well as digital logistics platforms in urban settings. This broad perspective shows how closely connected urban freight 

systems are, where the lines between operations are often not clear. The assessment examined AI technologies including machine learning, 

predictive analytics, optimization algorithms, computer vision applications, and logistics operations utilizing completely or partially automated 

decision-support systems. The review was based on three research questions: 

1. What are the main themes and uses of AI in urban logistics? 

2. How do AI-powered apps help make urban logistics systems more sustainable and resilient? 

3. What problems, dangers, and governance difficulties come up when AI is used in urban logistics? 

These questions guided the search approach, screening criteria, and subsequent theme analysis. 

3.2 Sources of Data and Search Strategy: The Scopus and Web of Science databases were used to do the literature study. These are known 

to be the two main sources for all peer-reviewed research on logistics and supply chain management (Seuring & Müller, 2008). The search was 

limited to English-language articles so that only the finest ones could be included in the academic writing. We chose a selection of terms that 

have to do with AI, urban logistics, sustainability, and resilience. Some of these keywords are "artificial intelligence," "machine learning," 

"urban logistics," "city logistics," "last-mile delivery," "sustainable logistics," and "resilient supply chains." We used Boolean operators to make 

the search more specific, which made sure that both the technological applications and the outcome aspects were included in the investigations. 

In addition, the reference lists of the most important articles were reviewed to find studies that weren't located in the first database search. 

3.3 Requirements for Inclusion and Exclusion: The use of precise inclusion and exclusion criteria helped retain the review's consistency and 

analytical focus at a high level. The subsequent investigations were incorporated: 

 looked into how AI or data-driven decision-making works in logistics or the supply chain. 

 clearly talked about logistical activities in cities or metropolitan areas; and • spoke about results linked to performance, sustainability, 

resilience, or governance. Studies were not included if they: 

 focused only on rural or intercity logistics that didn't have any evident connection to cities. 

 spoke about ordinary digitalization projects that didn't include any AI parts. 

 were papers from conferences, editorials, book chapters, or reports from practitioners; or 

 didn't have enough methodological or conceptual clarity. 

 The screening process consistently used these criteria. 

3.4 The process of screening and choosing: There were many steps in the screening process. The titles and abstracts were first checked to see 

if they fulfilled the requirements that had been set ahead of time. After that, the papers that best fit the criteria were read all the way through to 

see if they would be used in the research. When there was doubt regarding the studies' relevance, they were looked at several times and 

compared to the research goals. At the end of this process, a collection of journal articles was given for in-depth analysis. It doesn't say how 
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many papers there are, but the sample size was big enough to demonstrate the primary themes, areas of application, and methodological 

approaches that were in the literature. 

3.5 Extraction of Data and Thematic Analysis: A qualitative thematic analysis was employed to synthesize the findings of the chosen 

research, adhering to the methodology outlined by Braun and Clarke (2006). The examination of each publication was conducted to collect 

information regarding the nature of the AI application, the associated logistics function, the claimed sustainability or resilience outcomes, the 

methodological framework employed, and the identified obstacles. The coding procedure was iterative, allowing themes to emerge inductively 

from the data while maintaining alignment with the research questions that directed the study. Based on this, the studies were grouped into 

themes that matched the primary AI application areas in urban logistics, like predicting demand and positioning inventories, optimizing routing 

and the last mile, automating warehouses, and managing environmental performance. The advantages of sustainability and resilience were 

examined using the triple bottom line framework, which evaluates environmental, economic, and social aspects, together with the overarching 

implications for system resilience. 

3.6 Dependability and Restrictions: To improve reliability, the same coding methods were used throughout the whole process, and theme 

categories were made by comparing and validating them all the time. Nonetheless, there are some limitations which must be acknowledged. 

The review is limited to English-language journal articles indexed in Scopus and Web of Science; hence, it may exclude pertinent studies or 

insights from practitioners in specific regions. Literature reviews, like our case, are influenced by the quality, extent, and maturity of the current 

research that informs the conclusions presented. Nevertheless, the drawbacks associated with conducting a structured review are eclipsed by 

its advantages, as the resultant overlapping domains and the integrative conceptual framework demonstrated in subsequent sections indicate 

that this methodology is the most dependable approach for executing such a study. 

4. Thematic Examination of AI Applications in Urban Logistics : The structured evaluation indicates that research on AI-enabled urban 

logistics is coalescing around a unified set of recurring application themes. These themes align with the primary logistical functions where AI 

technologies are employed to facilitate the management of operational complexity, sustainability pressures, and system-level constraints 

characteristic of urban environments. Literature no longer shows AI as just isolated or experimental use cases; instead, it is increasingly seen 

as an access capacity that connects and affects decision-making across all logistics tasks that are connected. The investigation reveals four 

theme areas: demand forecasting and inventory positioning; routing and last-mile optimization; warehouse automation and urban fulfilment; 

and environmental performance and energy efficiency. These themes together highlight how many ways AI can be used and how unevenly 

sustainability and resilience concerns have been put into practice, with the latter being the least developed of the three. 

 
Fig. 3 Thematic AI Diagnosis Model 

4.1 AI in Predicting Demand and Setting Inventory Levels: One of the oldest and most well-studied areas of AI research is how to use it to 

predict demand in logistics. Urban demand settings usually have things like high volatility, short order cycles, and evident contrasts in space 

and time. Traditional forecasting approaches often struggle under these circumstances, particularly when demand is affected by the marketing campaign, 

platform usage, and rapidly evolving customer behaviour. So, AI-based models, notably machine learning and deep learning, are thought to be better at handling 

the difficulty of digesting large amounts of past and present data. The literature consistently links AI-enabled forecasting with enhancements in accuracy across 

several spatial and temporal dimensions, resulting in improved inventory location within urban fulfilment networks. Because demand is easier to see, it is possible 
to move the inventory closer to the places where it will be used, which cuts down on lead times and, in some situations, the need for safety stock. In metropolitan 

regions with limited space and high costs, these improvements are always seen as very important for operations. The results show fewer stockouts, less products 

being thrown away, and less extra inventory. These are all signs that the business may be better off economically and environmentally because of the efficiency 

gained. Other studies also stress how important AI is for resilience by quickly reforecasting during problems. But these benefits also have some big 

drawbacks. Some of the key problems are data bias, model overfitting, and the fact that the data supplied by the platform doesn't always show 

the longer or larger patterns of urban demand. The problems listed above make it very clear that AI-based inventory systems need strong data 

governance and constant model monitoring. 

4.2 AI-Powered Routing and Last-Mile: AI is used most often in urban logistics for optimization routing and last-mile delivery. Delivering 

goods in cities is often hard because of things like packed streets, not enough room for deliveries, and tight rules that limit the time deliveries 

may be made. AI-powered routing systems use real-time traffic data, topographical data, and predictive analytics to dynamically adjust delivery 

timings and routes based on the scenario.The literature agrees that using AI routing makes services more reliable, costs less, and has less of an 

effect on the environment. Dynamic optimization gives logistics companies the ability to adapt their delivery plans right away if there is a 

traffic block, severe weather, or a change in the number of clients who want delivery. The consequences are being recorded as shorter distances 

travelled by cars, less fuel used, and speedier deliveries. The first two benefits are especially clear in busy metropolis locations. AI is not only 

used for traditional routing, but also for choosing delivery methods and coordinating fleets. The last one includes managing mixed fleets of 

traditional, electric, cargo bikes, and occasionally even self-driving vehicles. Some experts, however, warn that the goals established by these 

kinds of tactics could lead to social problems that weren't expected. The most prevalent complaints are about the drivers having to work harder 

and the differences in the services supplied in different parts of the city. These problems are mostly caused by the conflict between the 

optimization tactics that focus on efficiency and the larger social sustainability goals. 
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4.3 Warehouse Automation and Urban Fulfilment Systems: Companies that want to use AI technology generally use urban warehousing 

and fulfilment since e-business is growing and customers want same-day or speedy delivery. The requirement for swift order processing, 

growing labour costs, and restricted space in cities made it easier for urban fulfilment centres, micro hubs, and dark stores to quickly automate 

their operations, including using AI. According to reports, the organizations that have been employing AI have been using it for smart order 

picking, coordinating robots, optimizing slots, and managing capacity based on demand. It's clear that AI-powered warehouse systems have 

made operations more efficient overall. This is because they help with better material flow coordination, fewer mistakes, and more work from 

employees. Still, AI is frequently thought of as a limited use case in cities, where there isn't much room to make the most of its utilization and 

throughput. The surveys also show that less strict fulfilment techniques are becoming more popular, such as ship-from-store and hybrid retail-

logistics designs that mix traditional functional divisions. AI is a big part of sustainability since it uses energy-efficient equipment and smartly 

controls lighting, heating, and climate. However, the conversation about the social effects of AI is still going on. Recent research has highlighted 

the beneficial aspects of AI concerning human labour and working conditions; however, certain studies continue to report adverse effects, 

including job displacement, skill polarization, and heightened precarity in urban logistics employment. The paradoxical nature of these data 

suggests that the societal impact of AI-powered fulfilment is very contingent on circumstance and remains ambiguous. 

4.4 AI for Energy Efficiency and Environmental Performance: Research is examining the role of AI in enhancing the environmental 

performance of urban logistics systems in a direct and progressively escalating manner. Various studies are examining the mitigation of 

emissions and energy consumption, alongside ecological monitoring, employing diverse AI-based methods including estimation, optimization, 

and simulation. Knowing exactly how much pollution is coming from vehicles makes it easier, more educated, and more environmentally 

beneficial to plan routes, deploy vehicles, and set delivery times in cities that are sensitive to the environment.AI has become a key player in 

the rapid shift to low-carbon logistics systems. AIs are delivering several different assistance apps, such as help for electric vehicles, optimizing 

charging schedules, and coordinating the energy use of diverse logistics assets. There are more simulations and scenario assessments being 

utilized to figure out how policies like urban consolidation centres, access limits, and delivery time window rules would affect the environment. 

This shows that AI is important not just for making decisions at the company level, but also for making decisions about public policy. But the 

literature still demonstrates that people often see environmental goals as less important than cost and service considerations. In many 

optimization models, sustainability variables are more like limits than goals. This makes us wonder if the present AI deployments are really 

helping with sustainability transitions or if they are just making the current, carbon-heavy logistical systems work better. 

4.5 Cross-Cutting Insights: Cross-cutting patterns can be found in a few different themes. AI apps make urban logistics more linked and data-

heavy than ever before by bringing together data from many departments and organizations. People often recognize improvements in technical 

performance, but not as often do they look at long-term results relating to sustainability and resilience as part of the reporting process. People 

often talk about governance and ethics, like who owns the data, how open and fair the system is, and how accountable it is, but these ideas are 

still not very well incorporated into the analytical frameworks. The literature indicates that the complete potential of AI in urban logistics can 

only be fulfilled through system-level integration that considers technological capabilities while aligning the goals of sustainability, resilience, 

and institutional governance frameworks. 

Theme % Contribution 

Demand Forecasting & Inventory 25% 

Routing & Last-Mile Optimization 30% 

Warehouse Automation 20% 

Environmental Performance 25% 

Table 1 Routing and last-mile optimization dominates AI applications, highlighting urban delivery challenges 

5. AI-Enabled Sustainability and Resilience Results: The systematic review indicates that the benefits of employing artificial intelligence 

technologies in urban logistics extend beyond short-term efficiency. Even if the major objectives for using AI are still to save money and 

enhance service quality, AI is slowly becoming recognized to make decisions that help diverse sectors become more sustainable and resilient. 

The advantages arise from varying contexts and use yet indicate that AI could significantly influence urban logistics performance across 

environmental, economic, social, and systemic dimensions. So far, this section of the text has looked at the stated results from the point of view 

of the triple bottom line and resilience factors. 

5.1 Results for Environmental Sustainability: The literature shows that the effect of AI on the environment is the most studied one. AI-based 

routing, demand forecasting, and fleet management apps are often associated to less fuel use, fewer vehicle kilometres travelled, and fewer 

greenhouse gas emissions. Adding real-time traffic data and predictive congestion forecasting to AI systems helps people choose routes that 

avoid high-emission highways and delivery windows, especially in busy cities. The company also helps keep the environment clean by using 

AI to estimate how much of a product will be needed and where to put it. This means they don't have to retain as much inventory, and they 

don't have to ship back as many returned goods. This is especially true for cities with short delivery times, a lot of returns, and not much room 

for storage. A few studies also suggest that AI-assisted micro-fulfilment tactics can cut down on long-distance replenishment trips by 

encouraging more localized distribution patterns. This would eventually lead to lower emissions from transportation. AI technology also helps 

the fight against greenhouse gas emissions by always making sure that the routing decision is in line with the battery limit, the location of the 

charging station, and how much energy is being used. The simulation-based method is often used to find the best balance between cost, service 

quality, and emissions in logistics. The research also says that using AI in logistics could make people want more things or seek faster delivery, 

which would cancel out the environmental gains. So, the authors say that it is better to include the environmental goals in the AI optimization 

model from the start than to treat them as secondary restrictions. 

5.2 Results for Economic Sustainability: The urban logistics sector is still using AI technology because they help the economy stay stable. 

Reports from diverse fields show that research have shown ways to save money by using assets more efficiently, making workers more 

productive, and making better decisions. AI-powered routing and scheduling cut down on delivery times and fuel costs, while smart 

warehousing systems cut down on handling blunders and are cost-effective to run. Inventory management is directly linked to improving the 

efficiency of working capital, especially in locations where there isn't much distance between metropolitan networks and inventory holding 

costs are particularly high. AI is very important in these kinds of platform-based logistics systems because it helps determine dynamic pricing 

and capacity allocation, which makes it easier for enterprises to adapt to changes in demand. However, numerous studies have indicated that 

the requisite high-quality data, sophisticated analytical capabilities, and digital infrastructure are not uniformly accessible. So, the economic 

benefits can mostly accrue to the bigger or more advanced technological companies. This raises the question of market concentration and 

competitive balance in urban logistics ecosystems. 

5.3 Results of Social Sustainability: Social sustainability outcomes have received less discourse compared to environmental and economic 

factors, and their focus has been inconsistent throughout the literature. When AI is brought up, people frequently think of it as making the 

workplace safer and easier by better assigning duties, automating repetitive chores, and helping with decision-making for workforce planning. 
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People also think that AI is useful for society since it makes services more reliable and easier to get, especially for commodities that need to 

be delivered quickly. Conversely, research regarding the detrimental social implications of algorithmic governance is proliferating. The negative 

social effects of these kinds of management include making workers work more, giving them less control over their jobs, and making last-mile 

delivery and fulfilment operations very insecure. It is also possible that the goals of focusing on profitability and speed would lead to uneven 

service, with the last places to get service being impoverished or remote urban areas. All of these findings show that social goals need to be 

more clearly built into the design, use, and evaluation of AI systems in urban logistics. 

5.4 Results of Resilience: AI-enabled urban logistics are believed to be more robust for several reasons: they can find problems faster, they 

can modify their configuration on the fly, and they can quickly assign resources. Real-time monitoring and predictive analytics help make the 

reaction and recovery during extreme events like traffic jams, infrastructure failures, and demand shocks more effective. At first, continuous 

learning methods may make the system stronger by letting it make changes based on past problems. However, the literature has been pointing 

out that adding AI makes things more vulnerable. In a city with a lot of networks, the system may not be very reliable. Too much dependence 

on the automated decision-making process could also make it hard to be flexible in new or unexpected scenarios. These factors have led to the 

recommendation of a hybrid human-AI decision paradigm that integrates computational efficiency with human judgment while fostering 

resilience and adaptability, as indicated in several research. 

Dimension Impact Level 

Environmental High 

Economic High 

Social Moderate 

Table 2 Environmental and economic benefits are strongly supported, while social sustainability remains underexplored 

5.5 Synthesis: The literature reviewed generally suggests that AI has significant potential to enhance sustainability and resilience in urban 

logistics; however, the actual outcomes are heavily contingent upon the system's design, the governance model, and the specific optimization 

objectives. Environmental and economic benefits regularly rank as the most significant. Conversely, social sustainability and resilience 

measures require more deliberate and tailored integration over the long term. These findings establish the foundation for the subsequent study 

and methodology, which will concentrate on governance challenges. 

6. Problems, dangers, and problems with governance: AI has a fantastic chance to change urban logistics systems for the better in terms of 

sustainability and resilience. However, it also brings up a lot of obstacles, such as technological, organizational, ethical, and governing issues. 

Most research still warns that using AI-assisted logistics systems without the necessary protection and oversight from the right institutions 

would lead to problems that are hard to forecast and will affect the economy, society, and the environment. These problems are much worse in 

cities, where the decision-making process for logistics is affected by the infrastructure, rules, and public interests that are already in place. 

6.1 Quality, Availability, and Bias of Data: The integration of AI into urban logistics is chiefly hindered by the insufficiency and unreliability 

of the data. AI applications depend on many kinds of data sources, such as traffic sensors, platform records, consumer profiles, and internal 

activity data. The models may not be as reliable because the data coverage, precision, and timeliness are all different. This means that the 

decisions may be either the best or the worst. Algorithmic bias is another problem that is getting worse. The platforms' databases could 

permanently distort certain user groups, delivery routes, or neighbourhoods by making them seem much bigger than they really are, while at 

the same time disregarding informal logistics players or low-income areas. If models are trained on data like this, the results may not only be 

biased, but they may also make the previously existing socioeconomic and spatial gaps even bigger. The urban logistics situation where choices 

about logistics will make existing crowded regions even more crowded, make them harder to travel to, and expose them to more pollution, 

which raises the danger and the consequences. 

6.2 Algorithmic Clarity and Understanding: The issues of accountability, legitimacy, and trust mostly stem from the opacity of advanced AI 

models. For instance, AI makes decisions about things like choosing the best route, prioritizing deliveries, and moving pallets in urban logistics 

systems. These are usually things that more than one person besides the organization using the technology is interested in. When models aren't 

clear, it's harder for regulators to keep track of them, and trust in the system goes down, especially when the algorithms are used to create 

public policy or share urban infrastructure. The literature has corroborated these concerns, and the imperative for explainable AI methodologies 

that can both understand and interrogate algorithmic results has been increasingly underscored. This level of openness is not just necessary for 

the responsible and legal use of AI technology in urban logistics systems; it is also more than that and is now commonly regarded as such. 

6.3 Limitations in Organization and Capability: To successfully integrate AI, it's not enough to just get the technical element right. The 

organization also needs to be ready and improve its skills. To be successful, AI must have great analytical skills, work well with people from 

other departments, and carefully integrate the organization's strategic goals with its day-to-day operations. A lot of small and medium-sized 

logistics organizations don't have the money, data infrastructure, or skilled workers in-house, which is why AI isn't being used more widely. 

The culture of the firm can also affect how decisions are made. If the managers' expertise or the company's established practices don't match 

what the algorithm says, they might not trust the advice. In cities where things move quickly, letting machines make all the decisions could 

make it hard to adjust. A hybrid decision-making system that uses AI insights and human oversight is typically considered as a good way to 

find the correct balance between efficiency and flexibility. 

6.4 Risks to Society and Ethics: The ethical issues are a key part of the debate about AI-based urban logistics, especially when it comes to 

the workers' health and safety and how the societal advantages are shared. Using algorithmic management systems for last-mile delivery and 

fulfilment has made workers more stressed, less free, and unsure of who is responsible for the work environment. If the right steps aren't taken, 

AI might make things worse for some urban logistics industries that are already having problems with workforce precarity. Also, fair access to 

services is still a problem that has to do with AI. Models that optimize based on demand density or profitability criteria may subsequently 

neglect low-income or urban peripheral locations. So, it's clear that ethical and social issues need to be considered while designing, testing, 

and running AI systems, instead of being pushed to the back. 

6.5 Cybersecurity and Weaknesses in Systems: The threat to cybersecurity is getting worse as we depend more on AI and data-driven 

technologies. Hacking events like stealing data, taking over a system, or launching specific attacks might completely block the flow of 

commodities and logistics on a massive scale. In cities where people depend on each other a lot, these kinds of interruptions can happen all at 

once, which will affect the delivery of important goods and services. Also, AI systems that are overly powerful might not be able to fight when 

things go rough or when they aren't expected. If the settings change quickly, relying on past trends could make it harder to react. This is why 

it is so important to include redundancy, fail-safe mechanisms, and backup plans in AI-driven logistics systems to keep them strong. 

6.6 Governance and Regulatory Challenges: Governance is a very important subject that affects and sets the stage for all the other issues 

that have been discussed. Urban logistics is at the crossroads of the interests of the public and private sectors. This raises questions about data 

rights, accountability, and the right jurisdiction for regulation, among other things. Regulatory frameworks have not always been able to keep 

up with the fast pace of technological change, which has left both businesses and governments unsure about what to do. It gets extremely 
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harder when several levels of government, including the city, region, and country, don't work together well. The power imbalance between the 

logistics corporations that rely heavily on platforms, and the government may make it harder to keep an eye on things and make policies that 

work. The literature indicates a necessity for more open and organized governance frameworks, the enhancement of public-private partnerships, 

and the establishment of institutional procedures to ensure that AI technologies correspond with societal objectives. 

AI Adoption Challenges 

▼ 

▼ 

Governance Solutions 

Fig 4. Governance Challenge Framework 

6.7 Summary 

In short, the AI-assisted urban logistics systems must deal with a mix of technical, organizational, ethical, and governance problems. To deal 

with these problems, we need to transform the narrowly defined efficiency-driven deployment strategies to larger ones that clearly include 

sustainability, resilience, and public responsibility. The reason for these thoughts is the integrative framework that will be spoken about in the next part. 

7. Conceptual Framework and Research Ideas 

This section constructs a thorough conceptual framework that delineates the function of AI-enabled capabilities in attaining sustainability and 

resilience outcomes within urban logistics systems. It seeks to address the current fragmentation in research by establishing a clear link among 

technological capabilities, logistics decision-making areas, outcome metrics, and governance frameworks. The paradigm does not regard AI as 

a separate tech intervention; instead, it sees it in a larger social, technical, and institutional context. 

 
Fig. 5 Conceptual Framework 

7.1 The Basics of the Framework: The conceptual framework is founded on three interconnected premises. First, AI affects urban logistics 

mostly by changing how decisions are made in different areas of operations that are connected to each other, rather than by changing particular 

applications. Second, the outcomes for sustainability and resilience depend on how the decisions made by AI impact the way resources are 

used, services are set up, and systems may adjust over time. Thirdly, these interactions do not function deterministically; instead, they exist 

within the framework of governance structures and organizational capacities that influence the design, implementation, and utilization of AI. So, the 

framework has four essential parts: AI capabilities, decision domains for urban logistics, outcomes for sustainability and resilience, and moderators connected 

to governance. When put together, these parts make it easier to understand how AI affects different urban logistical situations. 

7.2 What AI Can Do and What Decisions It Can Make: The AI functions in the structure have been thought of in three ways: predictive, 

prescriptive, and adaptive. The ability to make predictions lets you guess how demand will change, how busy things will get, and what will go 

wrong. The prescriptive skills are mainly about making the best judgments about routing, where to put inventory, and how to divide up capacity. 

The adaptive capabilities are what let you learn from real-time data and change your decisions all the time based on how the operating conditions 

are changing. These capabilities include the most important areas of urban logistics decision-making, such as anticipating demand, positioning 

inventory, routing, and fulfilling orders in cities. The architecture also suggests that the best way to make big changes to the system is through 

AI-assisted decision-making coordination across several areas, rather than through piecemeal implementation or a single sort of function. P1: 

AI's abilities help the decision-making process in urban logistics areas by making it better. 

7.3 Results of Sustainability: The framework's sustainability results can be understood in terms of the environment, the economy, and society. 

Some of the good things that happen to the environment are less pollution, less energy use, and less waste. Changes in cost efficiency, asset 

use, and service reliability show how the economy is doing. Social outcomes encompass working circumstances, job quality, and the 

accessibility of logistics services for urban residents. The dimensions of the outcomes are interdependent and may occasionally be in conflict. 

So, the framework says that the benefits of sustainability will depend on whether the AI systems are set up to optimize for more than one goal, 

not only efficiency. When there are no explicit sustainability goals, AI-powered optimization may favour some results over others. P2: AI-

assisted decision-making has a favourable effect on environmental and economic sustainability results. P3: The intentional inclusion of social 

objectives into AI system design is necessary for social sustainability outcomes. 
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7.4 Results of Resilience: In the context of urban logistics systems, resilience is being able to forecast problems, deal with them, and get back 

on track while still providing the most important services. In this case, artificial intelligence is the most important participant since it can 

analyse data, keep an eye on things, and make decisions. This kind of competence in cities with a lot of problems can keep everything from 

falling apart, even when the market changes or the situation gets stressful. The framework also says that too much automation could make new 

types of vulnerabilities appear, especially if the situation is different from what it used to be. So, the system still needs a human manager with 

good analytical skills to be adaptable and strong. P4: AI-enabled adaptive decision-making makes urban logistics systems more resilient. 

7.5 Moderators of Governance: The governance parameters outlined here serve as moderating factors within the framework by influencing 

the magnitude of the favourable sustainability and resilience outcomes resulting from AI-assisted decision-making. Data governance structures, 

legislative frameworks, organizational capacities, and public-private collaboration mechanisms are the main governance factors. If algorithms 

are clear, data practices are open, and accountability mechanisms are clear, the good effects will be stronger. On the other hand, inadequate or 

fragmented governance will make the risks higher. The paradigm also acknowledges the importance of human-AI collaboration as a talent 

connected to governance. Instead of seeing AI as a replacement for human judgment, hybrid decision models are seen as the best way to get a 

mix of efficiency, flexibility, and responsibility. P5: Good governance makes the link between AI-driven decision-making and sustainability 

results stronger. P6: Working together with AI has a favourable effect on AI's ability to make people more resilient. 

7.6 Contribution of the Framework: Technology, operations, and institutions are the three key things you need to know about AI-assisted 

urban logistics. The proposed system is built on these three things. The model delineates the interconnections between AI capabilities, decision-

making domains, governance conditions, and sustainability and resilience results, so establishing a structured foundation for empirical 

validation and theoretical advancement in the forthcoming years. In this way, it will take part in current discussions about whether AI will 

merely be a stepping stone for logistics models that focus on efficiency or whether it will help to build urban freight systems that are long-

lasting and strong. 

8. Managerial and Policy Implications: The implications of the research results are many and varied for the logistics managers and urban 

planners involved in the design and control of urban freight systems. The implications do not point to the need for the same solutions but rather 

make clear the importance of the right place for the strategic focus and alignment of the institutions to get the benefits of AI. 

8.1 Managerial Implications: The analysis done for logistics managers indicates that AI should be viewed as a decision-support system that 

offers strategic guidance rather than a stand-alone technology. Probably the most important advantages at the system level will be gained by 

the implementation of AI along the demand forecasting, inventory positioning, routing, and urban fulfilment lines. This scenario is, of course, 

the opposite one to that of the technology used in a fragmented or isolated manner, which may give rise to local efficiency gains but at the 

same time will have a very limited impact on the larger sustainability or resilience goals. Moreover, the research points out that the adoption 

of multi-objective performance metrics for AI system design and evaluation is a must. Consideration must be given to environmental and social 

indicators along with traditional cost and service measures if AI-enabled optimization is to lead to sustainable along with reinforcing narrowly 

defined efficiency targets. Therefore, the collaboration between humans and AI has not become any less crucial, particularly during exceptional, 

ambiguous, or ethically sensitive situations when human judgment and interpretation of the algorithmic recommendations are needed. Investing 

in staff training, change management, and organizational learning can be the path through which an organization gets ready for the AI-supported 

decision-making process. Moreover, strong data governance practices are seen as a significant managerial issue. The establishment of clear 

rules regarding data quality, security, and periodic model auditing is the basis upon which the system's reliability, the organization's trust, and 

the accountability of the organization throughout the entire period rest. 

8.2 Policy Implications: From a policy viewpoint, the results imply that urban logistics regulation and AI-assisted decision-making practices 

need to be more closely connected. The delineation of the rules covering data governance, algorithmic transparency, and environmental 

performance reporting can reduce the uncertainty and aid the responsible incorporation of AI in logistic companies' operations. Furthermore, 

public authorities can assist in the establishment of the digital infrastructure and data-sharing platforms that will mitigate the issue of 

information asymmetry and enhance the coordination of urban logistical systems. In addition, policy measures such as sustainable delivery 

modes incentives, AI-based congestion management, and support for urban consolidation projects might be able to bring the private logistics 

sector operations and public sustainability goals closer together. It is through such measures that the effective public-private partnership is 

recognized as the main factor in the conversion of technological expertise into outcomes that the society widely accepts. 

9. Conclusions and Future Research Directions: The authors of the review echo the same thought that the research aspect is still concentrating 

on the areas like demand forecasting, routing, last mile optimization, urban fulfilment, and managing environmental performance that have 

been of prime importance for a long time. The limitations identified reveal ways for future research in different manners. Empirical studies in 

various urban contexts are going to be necessary to establish the suggested views, particularly in cities that have different laws, levels of 

infrastructure development, and social economic conditions. The issues of social sustainability, labour impacts, and equity should be given 

greater consideration as they are still relatively unknown compared to the topics of efficiency and emissions outcomes. Long-term studies 

would be advantageous for investigating the AI powered systems' performance under long periods of stress or extreme disruptions leading to 

better comprehension of the resiliency dynamics across time. Furthermore, interdisciplinary and governance-oriented research will be 

increasingly crucial as AI becomes more involved in urban logistics decision-making and public policy. To sum up, AI in urban logistics is still 

a very good option since it can establish more sustainable and robust systems. At the same time, the attainment of these laudable results is not 

a mere happenstance; they depend on a meticulously planned system design, precisely designated goals, suitable governance structures, and 

persistent human presence. In addition to providing a better understanding of these different aspects, this research not only offers a theoretical 

framework for AI-supported urban logistics but also a practical one in the context of fast urban growth and environmental changes. 
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