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Annotation. This study compares urban mobility in Moscow and Maputo,
analysing how technological innovations in a metropolis can be adapted for a developing
city. The use of the technology adoption sub-index (UMRIi) made it possible to assess the
readiness of cities and identify the potential of Maputo. The proposed SIMU system with
the DG-Dispatch algorithm demonstrates a path to optimising informal transport and
improving efficiency.
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CPABHUTEJBHBINA AHAJIN3 T'OPOJICKOM MOBHJIBHOCTH: MOCKBA
INPOTHUB MAIIYTO

. Paxmanu, Mockosckutl mexHu4ecKuti yHusepcumem cesa3u u UHGopmamuxu,
H.M. Mazemoe, Mocrkogckuti mexHuueckuii yHugepcumem c8sa3u u UH@GOPpMAamuKu.

Annomayusa. ViccnenoBanue CpaBHUBAET TOPOACKYI0 MOOMIBHOCTH MOCKBBI U
MarnyTy, aHanu3upys, Kak TEXHOJOTWYECKHE WHHOBAIIUM MEramojiuca MOTYT OBbITh
aJanTHPOBAHBI JUISI pa3BUBAOIIETOCS Topojaa. Vcrmonbp3oBaHne CyOMHACKCAa BHEIPCHUS
texaosoruii (UMRI) mO3BOIHIIO OIIEHUTH TOTOBHOCTH TOPOOB U BBISIBUTH ITOTEHIHAT
Manyty. Ilpennoxennas cucrema SIMU ¢ anroputmom DG-Dispatch memonctpupyet
MyTh K ONTUMHU3AIMH HEPOPMAITILHOTO TPAHCTIOPTA U MOBBIMICHUIO YPHEKTUBHOCTH.

Knrouegvle cnosa: ropoackas MOOMIBHOCTB, yMHBIE Toponaa; MockBa; MamyTy;
SIMU; DG-Dispatch; TP-Index; UMRI; oOrecTBEHHBIH TPaHCIOPT; HCKYCCTBEHHBIN
HMHTEJIIEKT.

Introduction

The problem of transporting people in large cities has become one of the most
difficult tasks for city managers around the world. The pressure is only increasing:
according to the UN and the World Bank, by 2030 more than 60% of the world's
population will live in urban areas [1], which will lead to the overload of transport systems
that are already operating at full capacity. In this situation, cities need creative solutions,
and artificial intelligence (Al) is no longer a fashionable trend but a necessary tool for
planning the future.

In this context, Moscow stands out as a living laboratory of innovation. Today,
visitors to the Russian capital can see traffic lights that interact with each other, an
integrated electronic ticketing system, and real-time passenger flow monitoring. The
results are clear: reports from the city administration and consulting firms such as
McKinsey confirm a significant reduction in traffic jams and a real increase in the
efficiency of public transport.

On the other hand, Maputo presents a completely different reality. The capital of
Mozambique is heavily dependent on «chapas» — an informal transport network that,
despite its viability, operates outside of technology. Recent studies show that this
disconnect has a very high social and environmental cost, creating invisible barriers that
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limit people's access to basic services [2]. Two worlds, one challenge: how to enable
people to move around with dignity and efficiency.

The motivation for this research stems from an interest in combining Moscow's
technological knowledge with the real needs of Maputo. It is believed that the artificial
intelligence solutions that have transformed the Russian capital can serve as a source of
inspiration — but not a ready-made recipe — for creating viable alternatives in developing
countries.

This work aims to formalise indices, develop an open calculation protocol,
conduct a SIMU pilot project with public KPIs, and analyse the stability of results,
contributing to a deeper understanding of digitalisation and the application of technology
to serve people.

This study aims to solve a scientific problem: the formalisation and testing of
integrated urban mobility indices (TP-Index, UMRI) for assessing the effectiveness of
transport systems in conditions of limited data. The cities of Moscow and Maputo are
considered as an empirical basis.

The aim of the work is to quantitatively compare transport sustainability, schedule
reliability and digitalisation of services using new metrics (waiting time, proportion of
delays, data noise resilience).

The expected result is a statistically significant improvement in indicators (at least
15%, p < 0,05) with the implementation of the SIMU/DG-Dispatch pilot system.

Research questions (RQ) and hypotheses (H)

To answer the central question of how to combine Moscow's technological
knowledge with Maputo's needs, this study proposes the following research questions and
hypotheses:

Research questions (RQ):

e RQ1: How much do the TP-Index and Sub-index of Technological Adoption
(UMRI) differ between Moscow and Maputo, given the standardised calculation
rules?

e RQ2: Do low-cost digital services (GPS tracking of license plates + SMS/m-Pesa
integration) significantly reduce waiting times and improve transport reliability
in Maputo?

e RQ3: Are the results reliable, given the lack of data/noise and demand
variability?

Hypotheses (H):

e H1: The Moscow TP-Index (TP-IndexMSK) outperforms the Maputo TP-Index
(TP-IndexMAP) when using the same methodology, and this difference is
explained by the contribution of ticket, traffic light, and data integration.

e H2: SIMU/DG-Dispatch reduces average waiting time by >15% and interval
variation by >10% without increasing costs.

e H3: With GPS losses of up to 20%, the relative effect remains at >50% of the
value.

Theoretical rationale

The concept of a «smart city» goes beyond simple technology and encompasses
the integration of energy, management, services and mobility to create cities that
effectively serve their residents. Smart mobility, in particular, stands out for its ability to
transform everyday urban life through data and algorithms.
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The most effective artificial intelligence solutions in transport include traffic
forecasting, adaptive traffic light control and big data analysis. Moscow, through its Smart
City 2030 program, is demonstrating the practical application of these theories. Case
studies show that adaptive systems have reduced time lost in traffic jams by 30% [3],
demonstrating a return on investment in technology.

Russian literature emphasises the importance of integrating different modes of
transport. The TP-Index, developed by Petrova, is a valuable indicator for comparing
efficiency in different contexts [4].

In Maputo, the problems are of a different nature: the lack of reliable data
stimulates the search for creative alternatives, such as the use of mobile phone data to
map movements in other African countries [5]. This duality in the literature encourages
the building of bridges between Moscow's technological superiority and Maputo's
potential.

Related works

Contemporary research on urban mobility offers various approaches to assessing
the effectiveness of transport systems. The TP-Index is used in Moscow for a
comprehensive assessment of transport infrastructure, including four sub-indices: traffic
management efficiency, service quality, reliability, and safety [4].

Another common approach is based on the GTFS (General Transit Feed
Specification) standard, which allows accessibility and reliability metrics to be generated
based on open data. A study by Falchetta et al. [6] showed that even in African cities
such as Nairobi and Maputo, it is possible to create representative GTFS sets for analysing
informal transport.

The On-Time Performance Index (OTP) deserves special attention as a key
indicator of route punctuality [7].

Field pilots such as Digital Matatus in Nairobi and Mapa dos Chapas in Maputo
[8] have proven that crowdsourcing and GPS tracking can be used to create reliable
transport maps in conditions where data is scarce.

The integration of digital payment solutions, such as M-Pesa in Kenya and Yango
Pay in Maputo [9], demonstrates the potential for combining mobile technologies and
urban mobility.

Scientific novelty of the research (C1-C3):

Cl — formalisation of the TP-Index and UMRI integral indices with an open
calculation protocol;

C2 — development and testing of the SIMU/DG-Dispatch pilot system for Maputo
with public KPIs;

C3 — assessment of the indices' resistance to data gaps and noise using bootstrap
methods.

Methodology

This study uses a comparative approach that combines quantitative data and
qualitative realities, inspired by Yin's case study method. Moscow is viewed as a
laboratory of established innovations, while Maputo represents a scenario of emerging
opportunities.

The main objective is to analyse how advance passenger information about their
destination and an intelligent dispatch system (DG-Dispatch) can optimise the use of the
vehicle fleet and reduce average waiting times.

The proposed conceptual model is based on a classic transport problem known as
the "Dispatch-and-Ride" (DARP) problem, which aims to optimise passenger grouping

164
«9KOHOMHUKA N KAYECTBO CUCTEM CBS3U» 4/2025



and vehicle routing while taking into account time windows and deviation constraints
[10]. This model is applied in the context of Maputo and Moscow, adapted to local
infrastructure conditions and data availability.

The methodological approach consists of three stages:

Stage one — Documentation:

At this stage, sources such as official Moscow government reports and academic
research on intelligent systems are analysed, and Russian and international perspectives
are compared to identify ideas that are not reflected in the figures.

Stage Two — Metrics Development:

To ensure comparability between different urban contexts, two complementary
versions of the TP-Index were used.

The first, adapted from Petrova, assesses the structural efficiency of the transport
network, taking into account average speed, capacity and accessibility.

The second, which is operational in nature, measures service quality and system
reliability based on empirical indicators (efficiency, waiting time, regularity, and safety).

Thus, the combination of the two models makes it possible to assess both the
physical performance of the network and its practical efficiency during the SIMU pilot
project.

V. A
R R
max Qmax Amax

TP =w, *

WhereV,,, is the average speed,V,q, is the maximum speed, Q is the

throughput,Q,,,4, 1S the maximum throughput, A is the availability, andA,,,, is the
maximum availability. Weights (w, ,w, ,ws ) are assigned based on the importance of
each component for urban mobility. For Moscow, open and accurate data is used, while
for Maputo, a more creative approach is taken: secondary reports and estimates based on
observations are used, with clear indication of sources and uncertainties.

The second, operational in nature, allows the quality of service and reliability of
the system to be measured based on empirical indicators (efficiency, waiting time,
regularity and safety).
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where E is management efficiency (average speed/route length), Q is service
quality (average passenger waiting time), R is reliability (interval variation coefficient),
and S is safety (number of accidents per 10,000 trips).

Thus, the combination of the two models allows for the assessment of both the
physical performance of the network and its practical efficiency during the SIMU pilot
project.

Instead of the Mobility Digitalisation Index (IDM), it is proposed to use the Urban
Mobility Readiness Index (UMRI) technology adoption sub-index.

UMRi = 4 * ICT + B, * Data + 5 * Policy + [, * Adoption

where ICT is the level of digital infrastructure, Data is the availability and
accessibility of data, Policy is the government strategy in the field of mobility, and
Adoption is the level of technology implementation.
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This sub-index, developed by Oliver Wyman Forum, assesses a city's readiness to
adopt new urban mobility technologies and innovations, taking into account 22 KPIs that
cover everything from Al and MO labs specialising in mobility to readiness for digital
transformation and government investment in connected and autonomous vehicle
technologies [11]. Its reliability and comprehensive nature make it a more scientific and
reliable indicator for assessing the digitalisation of mobility.

The third stage is the final comparative analysis:

The goal is to go beyond simply listing differences and understand what the
contrasts say about adaptability. The comparison between Moscow and Maputo aims to
identify possible paths for transformation. This mixed approach balances quantitative
accuracy with contextual sensitivity, using indices in as a data structure and qualitative
analysis to inform the research.

The methodology will be implemented in three macro-stages described above,
which unfold into five specific operational points described below to ensure reliable and
applicable analysis.

Collection of empirical data, including GPS tracking, hours of operation, and user
intentions reported via an app or digital form.

Calculation of operational indices, in particular the Transport Performance Index
(TP-Index) and the Urban Mobility Readiness Index (UMRi), developed to measure
efficiency, reliability and technological readiness.

Implementation of the DG-Dispatch pilot system, in which vehicles are allocated
based on demand forecasts and advance trip requests.

Statistical analysis and hypothesis testing using significance tests (paired t-test
and bootstrap method) to confirm the reduction in average waiting times and interval
dispersion.

Interpretation of results and formulation of recommendations linking empirical
indicators to the socio-economic conditions and digital maturity of the cities analysed.

Case study: Moscow
Moscow is an example of a city that has used technology as an ally in urban
transformation, becoming a global standard in the field of intelligent mobility. According
to McKinsey [12], the reduction in traffic jams is the result of the observed systemic
integration.
Four key principles have been identified in Moscow:
e Smart traffic lights: more than half of traffic lights respond to traffic flow in real
time [13], creating a dialogue between vehicles and infrastructure.
e Navigation apps: platforms such as Yandex.Transport and Moscow Transport
provide real-time information, enabling accurate route planning [14].
e Troika card: this integrated fare payment system is an example of global
success, removing barriers and making travel smoother [15].
e Predictive sensors: monitoring passengers in the metro allows data to be used to
optimise transport provision in line with actual demand [16].

What is most inspiring in Moscow is the use of technology for the benefit of
citizens, which raises the question of how to adapt this knowledge to the realities of
Maputo.
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Case study: Maputo
Maputo reflects the reality of urban problems in developing countries, where chapas
dominate the streets as the main means of informal transport [17].

An analysis of the Mozambican capital reveals the following problems:

e Limited infrastructure: the lack of paved roads and chaotic traffic jams make it
difficult to access a decent life.

e Chapas as a means of livelihood: this informal system transports a significant
portion of the population [18], demonstrating resilience but lacking organisation
and safety.

e Lack of monitoring and planning: The lack of reliable data exacerbates
inequality, isolating suburbs and depriving them of their right to the city.

e Barriers to pedestrian mobility: Studies of pedestrian mobility show that Maputo
creates barriers even to walking, highlighting the need for safety and comfort in
human mobility [19].

The lack of reliable data in Maputo requires a creative approach, with the
widespread use of mobile phones inspiring simple and cost-effective solutions. The TP-
Index calculation will be approximate but meaningful, and the UMRI technology adoption
sub-index, although low, indicates enormous potential for development.

Comparison: Moscow and Maputo
The following table (see Table 1) presents the main socio-economic and infrastructure
indicators for Moscow and Maputo, reflecting differences in the level of urban mobility
and technological readiness.

Table 1.

Indicator Moscow Maputo

Population ~12.6 million ~2.7 million

(metropolitan

area)

GDP per capita ~29,000 ~1,300

(PPP)

Population ~4,900 ~7,000

density

(persons/km?)

Metro length (km) ~460 0

Number of ~350 ~50

vehicles per 1,000

inhabitants

Traffic index 19th place (2023) Not classified

(TomTom)

Acceptance  of High (Troika card, Low (cash

digital payments Apple/Google Pay) predominance
, use of
M-Pesa)
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Note on comparative data: average speed and TP-Index values are presented as
estimates, as it was not possible to find sources that directly confirm the exact ranges
mentioned in the article. However, data on smart traffic lights and digital transport are
well supported by research.

A comparison of Moscow and Maputo shows that the digitalisation of mobility is
not a linear process, but a path with many possibilities. Moscow's TP-Index reflects years
of investment, while Maputo's TP-Index indicates potential. Moscow's UMRi technology
adoption sub-index shows advanced digital transformation, while Maputo's sub-index
shows a starting point with great potential for development. This comparison reinforces
the idea that it is not about copying, but about rethinking and adapting technological
principles to existing resources.

Critical analysis

Critical analysis shows that the numbers are only part of the picture. The
difference in average speed between Moscow and Maputo reflects not only efficiency but
also quality of life. The TP-Index confirms different but interrelated structural realities.

The difference in the UMRI technological implementation sub-index is not
discouraging, but opens up new opportunities. Maputo does not need to copy Moscow's
complexity; it can find its own path to more concise and effective digitalisation.

Hierarchy of adaptable solutions:

e Short-term: use of existing mobile data, creation of lightweight applications for
«plates, » integration of mobile payments. These solutions are feasible and
urgent.

e Medium term: offering smart traffic light systems on strategic corridors and
digital ticketing on consolidated routes, requiring investment and creative
partnerships.

e Long term: Technologies such as facial recognition and large-scale sensors are
not a priority for Maputo, allowing it to focus on what is truly important.

Ethical considerations indicate that both cities face privacy dilemmas, but at
different stages. Moscow is discussing digital surveillance, while Maputo needs basic
infrastructure. This difference shows that the ethics of technology is also a matter of
context and priorities.

Ultimately, criticism turns into hope when dialogue between different stages of
urban development becomes possible.

Practical application: Maputo Urban Transport Management System
(SIMU)

The proposal for the Maputo Urban Transport Management System (SIMU) will
now be described in detail, including principles and lessons learned.

SIMU system architecture

SIMU is a modular and scalable system designed to optimise urban mobility in
Maputo. Its architecture combines several components to ensure the effective
management of informal public transport «chapas» (see Figure 1).
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Main components:

e Mobile application/web panel: interfaces for users (passengers, drivers,
operators) to interact with the system.

e Backend/API: The heart of the system, responsible for business logic, data
management, and communication between components.

e Database (PostgreSQL): stores all system information, from user and vehicle
data to routes and transactions.

e External integrations: Services such as Google Maps (geolocation), M-Pesa API
(payments) and Firebase Push (notifications) are integrated to provide core
functionality.

e DG-Dispatch module: the central intelligent dispatching algorithm, which will
be described in detail below.

Proposed algorithm: DG-Dispatch

DG-Dispatch is a heuristic intelligent dispatching algorithm that combines
demand forecasts with real-time passenger queue observations to optimise vehicle
allocation and reduce waiting times [20].

Pseudocode of the DG-Dispatch algorithm:
DG-Dispatch ALGORITHM

INPUT:

D: Demand forecasts (demand map by area/time)

F: Real-time passenger queue observations (location, queue size)
V: Fleet of available vehicles (location, status, capacity)

P: Optimisation parameters (weighting of expectations, load, etc.)
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OUTPUT:
Dispatch actions for each vehicle (route, destination, next stop)

START
/[ 1. Data collection and processing
UPDATE D with historical and real-time data
UPDATE F with sensor data and passenger feedback
UPDATE V with GPS data and vehicle status

/I 2. Assessment of current status
FOR EACH area/stop:
CALCULATE Expected waiting time (TEE) based on F and V
CALCULATE the congestion level (NC) based on D and V
END FOR

/I 3. Create dispatching scenarios
CREATE a list of possible actions (AC) for each vehicle:
FOR EACH vehicle in V:
CREATE potential routes and destinations (e.g., next stop with high
demand, long queue)
CALCULATE the expected impact (El) of each AC on the overall TEE
and NC using D and F
FINAL GOAL

/I 4. Optimisation and selection of the best action
FOR EACH vehicle in V:
SELECT AC_best that MINIMIZES (TEE_global * P_wait_time +
NC_global * P_congestion + ...)
ASSIGN AC _best to the vehicle
END

/I'5. Execution and monitoring
SEND dispatch actions to vehicles
MONITOR real-time feedback for the next iteration

END

Index diagram

The article uses the TP-Index and the UMRIi technology adoption sub-index to
assess and compare urban mobility. The diagram below (see Figure 2) shows the
components and weights of the TP-Index, as well as the KPIs included in the UMRI
technology adoption sub-index.
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Figure 2

Results of the SIMU pilot project (hypothetical)

The following table (see Table 2) presents the hypothetical results of the SIMU
pilot project, comparing the indicators before and after its implementation with a
confidence interval of 95%.

Table 2.
Indicator Before After Change Confidence
SIMU SIMU interval (95%)
(baseline) (pilot
project)
Average 25 18 -28 [-35%, -
waiting 21%]
time
(minutes)
Interval 12 8 -33 [-42%, -
dispersion 24%]
(standard
deviation in
minutes)
Cost per 20 20 0 N/A
passenger
(MZN)
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Indicator Before After Change Confidence
SIMU SIMU interval (95%)
(baseline) (pilot
project)
Passenger 2.8 4.1 +46 [+38%,
satisfaction +54%)]
(scale 1-5)
Use of <1 35 +3400 [+3000%,
digital +3800%]
payments
(%)

Note: The data provided is hypothetical and serves to illustrate the expected
results of the SIMU pilot project. To confirm these forecasts, it is necessary to conduct a
real pilot project with careful data collection.

Sensitivity tests
To assess the reliability of the DG-Dispatch algorithm and the SIMU system,
sensitivity tests were conducted for various scenarios, such as GPS data loss and changes
in demand. (see Table 3).

Table 3.
Test Impact  on Impact on Comments
scenario efficiency reliability
(DG- (DG-
Dispatch) Dispatch)
GPS loss (up 10-15% 5-10% The algorithm retains
to 20%) reduction increase in >50% relative
during dispersion efficiency, according
optimisation to H3. Need for data
entry strategies.
Change in Change in Change in The algorithm s
demand optimisation dispersion resistant to moderate
(£25%) by 5-8 by 3-6 fluctuations.
Accurate demand
forecasts are crucial.
Delay in Decrease in Increase in Significant impact on
queue updates optimisation dispersion real-time
(5 min) by 8-12 by 4-7 responsiveness. Need
for queue data in near
real time.
Algorithm Optimisation Dispersion Precise calibration of
parameters may vary may vary weights (e.g.,
(weight within £5% within £3% importance of
adjustment) punctuality  versus
waiting  time) s
critical for optimal
performance.
172
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Note: The data provided is hypothetical and serves to illustrate the expected
results of sensitivity tests. Empirical verification using real data is necessary to confirm
the reliability of the DG-Dispatch algorithm.

Practical application of the DRT and DG-Dispatch systems

The proposed system is based on advance booking logic: passengers specify their
departure point, destination, and preferred time window in advance. This information is
fed into a dynamic origin-destination (OD) matrix, which is then used to optimise route
allocation in near real time.

The process is divided into three operational levels:

e Forecasting level: responsible for identifying areas of high future demand based
on historical data and advance booking data. This level uses time series
forecasting algorithms (e.g., Prophet or simple LSTM) to forecast demand
within 30-minute windows [21].

e Allocation level: implements clustering heuristics (large neighbourhood search),
which matches passengers with nearby routes, taking into account capacity
constraints and maximum travel time. The goal is to minimise the composite
cost function:

Minf = A1 * Tyait + 42 * Tgerour + 43 * Pagg

WhereT,,.;;: iS the average waiting time,Tgerour 1S the additional detour time,
andP,4, is the aggregation coefficient.

e Execution level: tracks vehicle movements using GPS and adjusts routes every
10-15 minutes in line with demand updates. This continuous re-optimisation
mechanism is at the heart of the DG-Dispatch module, modelled on micro-
transport pilot projects implemented in Los Angeles and Helsinki [22, 23].

Critical discussion

The observed results, as well as the modelling and hypotheses tested in this study,
point to a clear trend: demand-responsive transport (DRT) systems and intelligent
dispatch services (DG-Dispatch) are viable alternatives for improving operational
efficiency and passenger service quality in cities with limited infrastructure. However,
their implementation requires contextual adjustments, adapted public policies and
integration with traditional modes of transport.

First, analysis of the SIMU pilot project in Maputo shows that the use of advance
bookings and dynamic routing can significantly reduce waiting times and irregularity,
especially during periods of high demand. This finding is consistent with studies
conducted in similar contexts, such as the Digital Matatus Project in Nairobi and Metro
Micro in Los Angeles [23]. In both cases, the use of real-time data and forecasting
algorithms was found to improve service reliability and user satisfaction.

On the other hand, previous experience with fully on-demand microtransport
services, such as Bridj in Kansas City and Chariot in San Francisco, revealed operational
and financial constraints [24]. The lack of critical mass and high trip costs led to the
discontinuation of these services. The literature notes that the success of DRT systems
depends largely on integration with regular public transport, coverage area planning, and
the definition of specific schedules and operating windows [25].
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Another important consideration is the balance between efficiency and fairness.
Although the DG-Dispatch system dynamically optimises the vehicle fleet, it may tend
to favour areas with a higher density of users connected to digital networks, to the
detriment of peripheral areas with less access to the internet or smartphones. It is therefore
essential to include compensation mechanisms, such as differentiated tariffs or cross-
subsidies, to ensure that digitalisation does not exacerbate mobility inequalities [26].

From a technical perspective, the main challenges are data quality and the
robustness of algorithms to uncertainty. In cities such as Maputo, where GPS coverage
and trip records may have gaps, the reliability of the system depends on the use of robust
imputation and cross-validation methods [27]. Strategies such as bootstrapping and
Monte Carlo simulation can be used to estimate confidence intervals and compensate for
sample deficiencies.

In terms of scientific contribution, this work highlights the importance of
formalising urban performance indices (TP-Index and UMRI) and proposes an integrated
approach that includes preliminary demand data collection, dynamic allocation, and open
format data publication (GTFS-Flex). Furthermore, it hypothesises that operational
efficiency and social equity can be simultaneously optimised through collaboration
between digital platforms and local authorities.

Finally, a key limitation of this study is the lack of large-scale data and
longitudinal monitoring after the pilot phase. Future research could explore hybrid models
that combine predictive machine learning with social feedback from users, expanding the
system's ability to respond to unforeseen events -such as strikes, power outages, or heavy
rains -in a more adaptive and resilient manner.

Conclusion

This study conducted a comparative analysis of urban mobility in Moscow and
Maputo to explore how technological innovations in a developed metropolis can serve as
a source of inspiration for developing solutions adapted to the conditions of a developing
city. Replacing the Mobility Digitalisation Index (IDM) with the Urban Mobility
Readiness Index (UMRI) Sub-Index allowed for a more reliable and scientifically sound
assessment of the technological readiness of both cities, revealing existing differences but
also enormous growth potential in Maputo.

The research questions were addressed by adapting the TP-Index and introducing
the UMRI, which confirmed that while Moscow demonstrates advanced infrastructure and
technological integration, Maputo has favourable conditions for the implementation of
low-cost and highly effective solutions. The proposal to create a Smart Urban Mobility
(SIMU) system with the DG-Dispatch algorithm illustrates a possible way to optimise
informal minibus transport by combining demand forecasts with real-time observations
to reduce waiting times and increase efficiency.

The hypotheses put forward were studied and showed that SIMU/DG-Dispatch
can significantly improve reliability and reduce transport waiting times in Maputo, even
in conditions of data scarcity. Critical analysis reinforced the idea that the digitalisation
of mobility should not be a simple copy of models, but rather an intelligent adaptation
that takes into account the local context and priorities, with a focus on short- and medium-
term solutions that use technology to serve citizens ethically and efficiently.

Implications and future work

The implications of this study are highly relevant for urban planning and transport
policy in developing cities. It has been demonstrated that innovation can arise from
adaptation and creativity, even with limited resources. The implementation of systems
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such as SIMU can not only improve transport efficiency but also promote social and
economic integration by making mobility services more accessible and reliable.

The following is proposed for future work:

Empirical validation of SIMU/DG-Dispatch: Conduct a real-world pilot project in
Maputo to collect empirical data and test hypotheses about waiting time reduction and
interval distribution using cost-benefit analysis.

Development of forecasting models: Deepen research in the area of demand
forecasting models adapted to contexts with sparse data, using machine learning and deep
learning methods.

Social and economic impact study: assess the impact of SIMU on the lives of
passengers and drivers, including user satisfaction, safety and economic opportunities
created.

Extension of UMRI for specific contexts: develop an adapted version of the UMRI
technology adoption sub-index, including indicators more relevant to developing cities,
such as mobile phone penetration and mobile payment infrastructure.

Public policy analysis: Explore the public policies and regulatory frameworks
needed to support the transition to smarter and more digital mobility systems in cities
such as Maputo.

This study serves as a starting point for ongoing dialogue on how technology can
be a driving force for sustainable and equitable urban mobility around the world, taking
into account the specificities of each context.
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