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Cepaili lpuyeHko, AHacmacia [loHuyapyk. «AHanimuka y cehepi 36ipHUX KOHMeliHepHUX
nepeseseHb». Y cmammi po32as0dembCs posib aHANIMuKuU y cghepi 36ipHUX KoHmeliHepHUX nepese3eHs (LCL)
AK K/II0Y0B020 [HCMpPYyMeHmy onmumisayii n02icmuyHUX npouecie ma nidsuweHHs onepayiiHoi
eekmusHocmi. Buceimnroomsca ocobusocmi ma sukauku, npumamaxHi LCL-nepegeseHHAM, 30Kpema
po3nodin sumpam, cmpamezii KoHconioauii eaHmaxise i giocmexeHHa docmasok. [poaHanizoeaHo, Ak
nioxo0u Ha 0CHO8i BAaHUX CNPUAIOMb NOKPAWEHHIO NPUUHAMMSA ynpassiHCbKUX pitieHs y cgepi no2icmuku,
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0c06/1u80 8 yMOBAX (hpazMeHMOBAHUX JIAHYI02i8 NOCMAYAaHHA Md 3pOCMaroyux sumoe KnieHmis. OkpecsieHo
OCHOBHI 3a80AHHA MPAHCNOPMHOI AHANIMUKU, OYiHEHO 8n1U8 Yugposux mexHos02ili i nnamgopm o6pobku
0aHUX, a MAkoXx npedcmassieHo MemoOUKU aHAsI3y KI0Y0BUX NOKA3HUKI8 ehekmusHocmi. BuokpemneHo
OCHOBHI HANPAMKU J102iCMUYHOI aHANIMUKU, BKAYaryu onmumisayilo mapuwpymis, egekmusHicme
KoHconidauyii eaHMaxkie ma npozHO3y8aHHA epdgikie 0ocmasok. Takox npedcmasseHo HeobXiOHI
iHcmpymeHmMu 0514 8npo8AOGXKEHHA AHANIMUYHUX piueHb y ciepi LCL-nepese3eHsb i3 akyeHmMom Ha cucmemu
6i3Hec-aHanimuKu, mexHos1o02ii 8iocmexeHHs 8 peasabHOMy 4aci ma NPo2HOCMUYHI MOOert.

Kniouoei cnoea: 36ipHi nepeseseHHA (LCL); noricTmyHa aHaniTMka; KOHconigauisi BaHTaXiB;
onTuMi3auisa MapwpyTiB; edeKTUBHICTb MepeBe3eHb; MPO30PICTb NaHLUora MocTayaHHA; BiACTEXeHHA
BaHTaXiB; NPOrHO3Ha aHaniTUKa; BapTiCTb TPAHCNOPTYBaHHSA; LMdPOBa NOricTMKa; NaHyBaHHA OOCTaBKY;

NPUNHATTS PilleHb Ha OCHOBI AaHUX.

Introduction. In the context of economic
globalization and the expansion of
international trade, the efficiency of logistics
processes is increasingly recognized as a key
factor in the competitiveness of enterprises.
The transportation of goods that do not fill a
container completely (hereinafter referred to
as LCL) occupies a special place in modern
supply chains, contributing to the
optimization of costs for small and medium-
sized consignments. However, this segment
of logistics is characterized by increased
complexity, requiring the consolidation of
cargo from multiple shippers, complex cost
allocation methods, and coordination of the
actions of multiple stakeholders involved in
the process. The fragmentation of supply
chains, combined with increasing customer
demands for faster service, transparency, and
delivery  accuracy, creates significant
challenges for logistics operators. The
importance of the topic under study is
underscored by the fact that traditional
methods of managing LCL shipments have
become insufficient to ensure the necessary
level of efficiency, creating an urgent need to
implement innovative tools based on data
analysis.

A review of the literature shows that
researchers are genuinely interested in
optimizing logistics systems. Classic works on
supply chain management laid the
foundations for modeling transport flows and
optimizing routes. In recent decades, the
focus of research has shifted toward digital

technologies. Works devoted to the Internet
of Things (loT), artificial intelligence (Al), and
big data reveal their potential for real-time
cargo monitoring, demand forecasting, and
decision-making automation. Areas such as
predictive analytics for delivery planning,
consolidation optimization using machine
learning algorithms, and the use of business
intelligence (Bl) systems to visualize key
performance indicators (KPIs) are being
actively explored in the context of general
freight transportation.

However, the degree of research on this
issue in the LCL transportation segment
remains insufficient. Most existing works
either consider logistics analytics in general or
focus on full container load (hereinafter FCL)
transportation, where operational models are
more standardized. Issues related to
consolidated cargo, in particular dynamic
pricing, container filling optimization taking
into account the heterogeneity of goods, and
last-mile coordination, require more in-depth
analysis.

There is a gap between general
theoretical models and their practical
application to the unique challenges of LCL
logistics. This article aims to provide a
comprehensive analysis of the role and
potential of analytics in groupage freight
management, systematize existing
approaches, and offer a holistic view of the
methodology for implementing analytical
solutions to improve operational efficiency in
this sector.
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However, the level of research on this
issue in the LCL transportation segment
remains insufficient. Most existing works
either consider logistics analytics in general or
focus on full container load (FCL)
transportation, where operational models are
more standardized. Issues related to
consolidated cargo, in particular dynamic
pricing, container filling optimization taking
into account the heterogeneity of goods, and
last-mile coordination, require more in-depth
analysis. There is a gap between general
theoretical models and their practical
application to the unique challenges of LCL
logistics. This article aims to provide a
comprehensive analysis of the role and
potential of analytics in groupage freight
management, systematize existing
approaches, and offer a holistic view of the
methodology for implementing analytical
solutions to improve operational efficiency in
this sector.

Research objectives and tasks. The
purpose of the study is to conduct a
comprehensive analysis of the role and tools
of analytics as a key factor in improving
operational efficiency and optimizing
logistics processes in the transportation of
small consignments (LCL).

To achieve this goal, the following tasks
have been set:

1. Analyze the characteristics and main
challenges of organizing LCL transportation,
in particular the issues of consolidation, cost
allocation, and tracking in fragmented supply
chains.

2. Identify the main objectives and areas
of application of transport analytics to solve
identified problems and strengthen the
competitive  advantages of logistics
operators.

3. Systematize key applications of
analytical methods, such as route
optimization, improving cargo consolidation
efficiency, and predictive analysis in delivery
planning.

4.Outline the necessary technologies and
tools for implementing analytical solutions,
including business intelligence (Bl) systems,

62-75
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real-time monitoring technologies, and
forecasting models.

5. Propose approaches for assessing the
effectiveness and impact of analytics
implementation on key performance
indicators (KPIs) in LCL transportation.

Main material and results. Less than
container load (LCL) shipping is a key element
of modern global logistics, offering significant
benefits for businesses, especially small and
medium-sized  enterprises. The main
advantage is cost efficiency. Instead of renting
an entire container (FCL), the cost of which is
fixed regardless of how full it is, the shipper
only pays for the volume or weight of their
cargo. This significantly lowers the barrier to
entry into international markets. The second
important advantage is flexibility in inventory
management. Companies can ship smaller
batches of goods more frequently, allowing
them to maintain optimal inventory levels,
avoid tying up working capital in large
batches of goods, and respond more quickly
to changes in demand. However, flexibility
and cost savings come with significant
operational challenges that make LCL
logistics much more complex than FCL.

The central problem is the complexity of
consolidation. It is a real logistical puzzle,
where dozens of shipments from different
shippers, with different properties and
destinations, need to be coordinated in a
single container. Any delay on the part of one
customer can disrupt shipments for everyone
else.

The second problem is the opaque
distribution of costs. The total costs of freight,
terminal charges, and customs clearance are
distributed among all participants, and the
methodology for this distribution is not
always clear to the customer.

The third critical issue is the lack of
comprehensive tracking. Cargo goes through
many stages (consolidation warehouse, port,
transshipment, deconsolidation warehouse),
and each stage is often handled by different
contractors. This creates “bottlenecks” in the
supply chain, where it becomes almost
impossible to obtain accurate information
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about the status and location of cargo in real
time.

Table 1 lists the main challenges facing
logisticians and their assessment according to
key parameters. The priority coefficient is
calculated as the arithmetic mean of three
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indicators (Frequency + Speed + Complexity)
/ 3, which allows you to identify the most
important issues that require priority
attention and the implementation of
analytical solutions.

Table 1. LCL transportation challenges with priority coefficient calculation

Challenge / Problem Frt:?ﬂ%r;cy (S1p:§)cf CO(T_ﬂIg;:ity Priority

Delays during cargo consolidation 9 8 7 8.0
Lack of complete transparency 9 9 9 9.0
Opaque and complex distribution of common costs 8 7 8 77
Customs delays due to problems with one of the cargoes 7 9 6 73
Difficult communication between chain participants 9 6 7 73
Errors in accompanying documentation 8 6 7 7.0
Risk of damage or loss of part of the cargo during

transshipment 6 8 6 6.7

Source: author's own work

The analysis of problems presented in
Table 1 reveals several interrelated groups of
issues that hinder the efficiency of LCL
transportation. The most critical problem is
information chaos, which combines a lack of
end-to-end tracking, communication
difficulties, and documentation errors. This
creates an atmosphere of complete
uncertainty for both the logistics provider and
the customer.

The key solution to this problem is the
implementation of a unified digital platform
that would integrate data from all participants
in the supply chain. Using real-time analytics
and loT sensors on cargo, such a system can
provide objective data on the location and
condition of cargo, becoming a single source
of reliable information for all parties and
minimizing the risks associated with human
error.

Analytics is not just an add-on, but the
main driver of such a digital platform. It
transforms raw data into a decision-making
tool. Here's how analytics solves the problem
of information chaos and what tools are used
to do so.

Analytics in a unified digital platform
works on three key levels to eliminate
uncertainty. They are described in Table 2.

The next issue is operational inefficiency,
the main cause of which is delays at the
consolidation stage. This common problem
disrupts schedules and has a cascading effect
on the entire supply chain. To solve it, it is
necessary to move from reactive to proactive
management using predictive analytics and
optimization models. Historical data analysis
allows machine learning models to predict
likely delays and build the necessary time
buffers into the schedule. At the same time,
special algorithms can calculate the most
optimal container loading and cargo
grouping schemes in real time, taking into
account their parameters and urgency.

Traditionally,  logistics has  been
predominantly reactive. A problem arises—a
supplier is late, cargo is delayed at customs,
the port is overloaded—and the logistician
reacts, hastily searching for a solution. This
approach is stressful, inefficient, and often
leads to chain delays and increased costs [10].
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Proactive, data-driven management is
changing this situation. It uses technology to
anticipate problems and make adjustments
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models are crucial. Predictive analytics acts as
an early warning system. It analyzes vast
amounts of historical and real-time data to

before they affect the supply chain. This is predict future outcomes and identify
where predictive analytics and optimization potential risks.
Table 2. Key levels for eliminating uncertainty
Example of a

Problem Analytical tool

How it works system/platform

TRACKING

Lack of reliable and Analysis of loT

Collection and analysis of telemetry data
(location, temperature, impacts) to detect

Samsara [1],

comprehensive tracking sensor data anomalies in real time. FourKites [2]
Inaccurate and static Modeling of Algorithms analyze dozens of variables Projectd4 [3],
estimated time of arrival estimated time of | (weather, traffic jams, history) to calculate Descartes
(ETA) predictions arrival (ML) dynamic and accurate arrival times. MacroPoint™ [4]

COMMUNICATION

Integration of data from all sources into a
single information panel, providing a

of missing important events| Exception handling

Fragmented dataand | Business Intelligence | “single source of reliable information” for all Flexport [6],
inefficient communication (BI) platforms parties. Microsoft Power Bl [5]
The system automatically tracks deviations
Information overload, risk from the plan and sends notifications only | SAP Transportation

when real problems arise.

Management [7]

DOCUMENTATION

Optical character

Manual document recognition based on

human error (OCR)

Automatic reading, extraction, and
processing and high risk of | artificial intelligence | verification of data from documents (bills of
lading, invoices) to identify discrepancies.

Shipamax [8],
BlueX Trade [9]

Source: author's development based on [1-9]

Key data sources include:

— Historical  supplier
metrics (delivery timeliness).

— Real-time  port and
congestion levels.

— Weather forecasts for delivery routes.

— Traffic flows and road conditions.

— Seasonal demand fluctuations.

By processing this information, the
system can generate valuable insights. For
example, instead of simply waiting for a
shipment from a supplier, the model can flag
it as having an 85% probability of being
delayed by two days, based on the supplier's
past performance during the holiday season
and current port congestion. This warning
allows the logistics manager to act
proactively. Once predictive analytics

performance

terminal

identifies a potential problem, optimization
models kick in to recommend the best course
of action. These are complex algorithms that
can instantly evaluate millions of possible
scenarios to find the most effective solution
(Figure 1).

In the previous example, with a predicted
two-day delay, the optimization model could:

— Reroute the consolidation plan:
automatically  assess  whether  other
shipments can be rerouted in the same
container or whether it is better to delay the
container.

— Suggest alternative routes: suggest a
different shipping line or a combination of
land and air transport to meet the deadline.
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— Adjust resource allocation: reschedule
truck loading and warehouse slots to avoid
downtime,,
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Reactive and Proactive Approach
to Risk Management

- Necessary Information is
- SR

Target States of Cloud Mangement Activation

he Main Goal
Environmen t Zone

Deficit of Information, " . Constant, Active,
- All Operable Except Safe Latent Risks Existance Forecasting & Adaptation

A priori Information Level

Response & .

Type of Risk
Management

Main Activity Type of Monitoring

Proactive

Figure 1 — Comparison of reactive and proactive approaches to management [11]

Previously, logistics operated on a
“firefighting” basis. Today, thanks to analytics,
it is transforming into an early warning
system. This has been made possible by
integrating data from previously isolated
sources: corporate ERP systems, loT sensors
on containers (which track not only
geolocation but also temperature and
shocks), APl services for real-time traffic
monitoring, and even weather forecasts. The
analytics platform combines this information
to create a single dynamic picture of the
entire supply chain.

The first tool is predictive analytics. It uses
machine learning (ML) models to analyze
historical data and identify hidden patterns.
For example, logistics giant DHL uses its
Resilience360 platform to analyze more than
50 million data sources to identify political,
natural, and infrastructure risks before they
affect cargo. This means that the system can
predict with high accuracy that there is a 75%
probability of a particular container being
delayed at the port of Singapore due to
seasonal congestion, allowing the logistics
provider to take proactive measures [12].

The second tool is optimization
algorithms. When the predictive model
signals a risk, the optimization system

answers the question: “What to do next?” It
instantly calculates thousands of possible
courses of action and suggests the best one.
This may not be just a change of route, but a
comprehensive recommendation: to redirect
part of the cargo to another flight, change the
loading order at the consolidation
warehouse, and automatically notify the
customer of the change in arrival time.

By combining these two tools, the
logistician no longer simply reacts to delays.
They are provided with a predicted problem
and a menu of optimal solutions based on
data. This transforms their role from crisis
manager to strategic planner, ensuring not
only the efficiency of the supply chain, but
also its resilience to disruptions.

The transition from reactive to proactive
management is not just a trend, but a
necessity for modern logistics companies.
Global supply chains have become extremely
complex and vulnerable. According to
McKinsey, companies could lose up to 45% of
their annual profits over a decade due to
sudden disruptions [13]. The traditional
model, in which a logistician manually tracks
shipments and resolves issues over the
phone, is no longer capable of coping with
such challenges. This is where transport
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analytics becomes a key factor in ensuring
resilience and efficiency.

The third group of challenges is related to
financial and external risks. Opaque cost
allocation undermines customer trust, and
customs delays are an uncontrollable external
factor that can halt an entire container due to
a problem with a single shipment. The
solution lies in process automation and
proactive data management. Implementing a
system that automatically allocates costs
based on clear parameters makes pricing
transparent [14]. At the same time, analytical
tools can automatically check the accuracy of
customs documents before shipment,
flagging potential risks and allowing errors to
be corrected in advance to minimize the
likelihood of delays at the border.

These risks, although different in nature,
share a common root cause: a lack of data
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transparency and an inability to anticipate
problems. Analytics addresses this root cause
by turning uncertainty into manageable
processes.

A). In-depth analysis of financial risks and
analytical solutions

Problem: Opaque cost allocation is not
just a matter of customer trust. It is a direct
path to financial and operational losses. When
customers do not understand what they are
paying for, lengthy disputes arise, payments
are delayed, and the logistics company
spends hours manually compiling and
justifying each invoice. Moreover, it prevents
the customer from calculating a key
indicator—the cost of delivery—which
complicates their own pricing and financial
planning.

The solution that can be proposed using
analytics is shown in Table 3.

Table 3. How analytics reduces financial risks in logistics

Analytical
application

Main tool/method

Function and operating principle

Practical example and
advantages

Dynamic pricing
and accurate cost
estimation

Dynamic pricing
models

Analyzes market conditions in real
time: route demand, container
capacity, competitor rates, and
seasonal data to determine the optimal
price that maximizes profit while
remaining competitive.

The customer enters shipment
details on the online portal and
receives an instant accurate price
quote. This speeds up the sales
process and increases the
conversion rate.

Complete cost
calculation including
delivery costs

Integration with
customs tariff and
tax databases

Automatically calculates not only the
cost of transportation, but also all
associated costs: insurance,
import/export duties (based on HS
code and destination), VAT, and last-
mile delivery costs.

The customer receives a full report
detailing all components of the final
product cost before shipment. This
is a high value-added service that
helps build trust.

Automated invoice
auditing

Invoice reconciliation
systems

Automatically compares each item on
the contractor's invoice with the
original quote and tracking system
data to identify discrepancies.

The system instantly flags incorrect
cargo weight or unreasonable fuel
surcharges from the carrier. This
allows the company to dispute
invoices and achieve significant
cost savings.

Source: author's own work

B). In-depth analysis of external risks and
analytical solutions

Problem: Customs delays are a classic
example of the domino effect. An error in one
shipper's documents leads to a thorough
inspection of the entire container. The result

is not just a loss of time. It is demurrage and
detention (paid storage of the container at
the port), which can cost thousands of dollars,
disruption of the customer's production plans
due to alack of components, empty shelvesin
stores, and damage to reputation. Analytics
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turns this “uncontrollable” risk into a

predictable one.
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The solution that can be proposed
using analytics is shown in Table 4.

Table 4. How analytics reduces external (customs) risks

Anallytlc.:al Main tool/method | Function and principle of operation| Practical example and advantages
application
Automated Al-based HS code |An artificial intelligence model, trained | The sender describes “men's leather
classification of  |classification on millions of customs declarations, |boots,” and the system provides the
goods models analyzes the text description of the  |correct code, minimizing the risk of an
goods and suggests the most error that could delay the entire
accurate HS code. container.
Monitoring Integration with | The platform tracks changes in trade |The system generates notifications
changes in regulatory legislation, sanctions, and tariffs for  [about new product certification
legislation intelligence countries along the delivery route in  |requirements in the destination country,
services real time. allowing documents to be prepared in
advance.
Forecasting Machine learning | The system analyzes a set of factors |High-risk shipments (e.g., 8/10) are
customs risks models for risk (shipper history, type of goods, automatically flagged for detailed
assessment [15]  |country of origin, discrepancies in inspection by an expert before shipment,
documents) and assigns a risk rating |preventing problems at customs.
to each shipment.

Source: author's own work

Proposal. The analytical platform for LCL
shipments is an integrated cloud-based SaaS
(software as a service) platform that functions
as a central digital operating system for
managing all aspects of consolidated cargo.

Its main goal is to transform a chaotic flow
of data from various sources into a single
source of reliable information, ensuring
transparency, predictability, and control over
the entire logistics chain.

The platform consists of several
interconnected modules, each of which
solves specific business tasks:

— Visibility and Tracking Module:
integrates data from loT sensors on cargo,
GPS trackers, and carrier information systems.
Using machine learning models, it provides
not only the current location but also the
accurate estimated time of arrival (Predictive
ETA), taking into account weather, traffic
jams, and port congestion.

— Proactive Risk Management module:
analyzes accompanying documents for errors,
checks compliance with customs
requirements, and assigns a risk rating to each
shipment. This allows you to identify potential

problems (such as incorrect HS codes) before
shipment and prevent delays.

— Financial Control and Automation
Module: automates the process of allocating
costs between different shipments in a
container, checks contractor invoices for
discrepancies, and generates transparent
invoices for customers.

— Business analytics module: visualizes
all operational and financial data in the form
of interactive dashboards. This allows
management to track key performance
indicators (KPIs) such as on-time delivery,
average transportation costs, and profitability
to make informed strategic decisions.

Thus, this platform is not just a tool, but a
strategic asset that radically changes the
approach to logistics management—from
reactive problem solving to proactive, data-
driven development.

Assessment of economic efficiency and
return on investment using the example of
FTP LLC

The implementation of a centralized
analytical platform is a strategic investment
aimed at improving operational efficiency
and expanding the range of services. This
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section presents a detailed financial
justification for such a project using the
example of the logistics company FTP LLC,
which allows assessing its feasibility in real
business conditions.

FTP LLC is a Ukrainian logistics operator
founded in 2011 in Kyiv, specializing in
comprehensive international trade services.
The company offers a full range of services
that go beyond ordinary  cargo
transportation. FTP LLC specialists provide
advice on foreign economic activity, assist
with customs clearance, take over the
management of the entire logistics chain
from the moment of loading the cargo to its
final delivery, provide support in concluding
contracts and financial transactions, and
assist in import processes [16-17].

Over the years, FTP LLC has achieved
significant success. In 2014, it received
recognition as the “Industry Leader of 2014”
in Ukraine. An important milestone in its
development was the opening of a branch in
Warsaw in 2016, which expanded the
company's geographical reach and allowed it
to operate effectively even in the difficult
conditions associated with the war in Ukraine.
In 2020, the company joined the prestigious
World Cargo Alliance (WCA), confirming its
high standards of service and gaining access
to a global network of 12,229 offices in 197
countries. These achievements underscore
the reliability and leadership position of FTP
LLC in the international logistics services
market.

The company is engaged in the following
activities [17]:

52.29 Other auxiliary transportation
activities;

46.74 Wholesale trade in cast iron
products, cast iron products, plumbing and
heating equipment and accessories;

47.52 Retail sale of hardware, building
materials, and plumbing equipment in
specialized stores;

52.10 Warehousing;

52.24 Cargo handling;

70.22 Business and
consulting;

management
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69.10 Legal activities;

49.41 Road freight transport;

50.20 Sea freight transport;

51.21 Air freight transport.

Profile of FTP LLC:

— Staff: ~160 employees in offices in
Ukraine and Poland.

— Business model: Asset-light (no own
transport), use of partner warehouses in key
hubs (China, Poland, EU).

— Services: Comprehensive logistics,
financial, banking, and brokerage services,
mainly in the import segment from Asia and
Europe.

— Finance: Annual net income ~ UAH 30
million (approximately US$750,000).

— IT infrastructure: A set of disparate
systems (BAF, CRM, Power BI, messengers) is
used, which creates the problem of
“information  silos” and  complicates
comprehensive control.

Investment goal: Implementation of a
unified analytical platform for data
integration, process automation, and creation
of new data-driven services for customers.

Detailed analysis of investment costs for
FTPLLC

Investments for FTP LLC are not directed
at physical assets, but at creating a unified
digital ecosystem, which is a key element of
the asset-light model.

The main investment is the SaaS platform.
For a company that works with multimodal
transportation (sea, air, road, rail) and a large
number of contractors, a cloud-based SaaS
solution is optimal. It provides flexibility and
scalability. The license fee of $55,000 per year
includes Vvisibility, contractor management,
and financial analytics modules [18-19].

Ensuring visibility: loT operating costs.
Since FTP LLC does not own any transport,
purchasing a fleet of expensive reusable
sensors is not feasible. Instead, a budget of
$7,000 per year covers the cost of using
disposable trackers or data from partners to
monitor the most valuable LCL cargo from
Asia.

System integration: Integration. This is
the most important one-time expense. It will



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

cost $30,000 to seamlessly integrate the new
platform with FTP LLC's existing systems -
BAF (operational data), CRM (customer data),
and financial programs. Without this, the
platform will not be able to become a “single
source of truth” [18-19].

Staff training: An investment of $10,000 is
aimed at training 40-50 key employees in the
operational, financial, and commercial
departments so that they can use all the
capabilities of the new system for analysis, not
just for simple monitoring [18-19].

Detailed analysis of the potential
benefits for FTP LLC

The advantages of the project lie not only
in cost savings, but also in the creation of new
sources of income, which is extremely
important for a service company.

Reduced demurrage and detention costs.
For FTP LLC, maritime transport from Asia is a
key area where the unpredictability of port
operations often leads to penalties. Estimated
time of arrival (ETA) allows for advance
planning of container removal. This reduces
costs by at least 50%, which is equivalent to
savings of $15,000 per year.

Optimization of contractor selection. FTP
LLC's main expenses are payments for carrier
services. The platform allows you to create a
rating of contractors based on historical data
analysis (timeliness, cost, reliability). Choosing
partners based on data, not just price, reduces
overall transportation costs by 2-3%, resulting
in savings of approximately $25,000 per year
[20].

Increased  productivity.  Operations
managers at FTP LLC spend up to 40% of their
time on routine tasks: tracking shipments in
different  systems, communicating in
messengers, and  preparing  reports.
Automating these processes frees up the
equivalent of 1.8 employees' productivity,
which translates into $36,000 per year.

Creating new sources of income. The
analytics platform allows FTP LLC to monetize
data. The company can launch new premium
services:
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— Pro-Visibility  package: providing
customers with access to real-time tracking
using loT sensors.

— Risk Management Service: analytical
reports on route risks and insurance services.

This can generate up to $30,000 in new
high-margin revenue per year.

Total estimated annual benefit: $15,000 +
$25,000 + $36,000 + $30,000 = $106,000.

Return on investment (ROl) is a
performance metric used to measure the
effectiveness or profitability of an investment.
It means how much net profit you get for
every dollar invested. It is always expressed as
a percentage.

Payback period (PP) is the amount of time
it takes for an investment to generate enough
cash flow to recoup its initial cost. It is
expressed in units of time (e.g.,, months or
years).

Net present value (NPV) is an important
financial metric that calculates the
profitability of an investment, taking into
account the time value of money. Simply put,
it shows managers how much all future cash
flows from a project are worth today. A
positive NPV indicates that the project is
expected to generate more value than it
costs.

All these characteristics were calculated
in Table 5, as shown below.

Assumptions for calculation:

Project implementation period: Net
present value was calculated for a standard 5-
year period.

Discount rate: A discount rate of 12% was
used. This rate reflects the minimum return
that the company expects from an
investment with a similar level of risk.

Cash flows: The calculation uses an initial
one-time investment (-$40,000) and a net
annual cash flow (benefits minus current
expenses) of +$44,000 per year.

A positive NPV of $118,611 over five years
strongly indicates that the investment in the
analytics platform is financially sound and will
create significant value for the company that
will far exceed the initial costs.
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Table 5. Calculation of the financial impact of the investment plan implementation

Indicator Formula Year 1 Year 2 5-year forecast
Total investment amount Sum of one-time and annual costs |$102,000 $62,000 -
Total annual benefit Sum of direct and indirect savings |$106,000 $106,000 -
Net result for the year Benefits - Investments $4,000 $44.000 -
Return on investment (ROI) | (Net result / Investments) x 100% |3 g9, 71% -
Payback period Total investments / (Benefits / 12) |. . 11.5 months
Net present value (NPV) > ((1+r)t/CFt)-CO* . . $118,611
*Explanation of NPV formula |CFt : Net cash flow for time period t
variables r: Discount rate (required rate of return)
t: Time period (e.g., year 1, year 2)
CO0 : Initial investment cost (at time 0)
Source: author's own work
KPI assessment turnover. The platform's optimization

The last part of this work is devoted to the
structure of analytics performance evaluation.
The true indicator of the success of any
technological initiative is its quantitative
impact on key business indicators. The
implementation of an analytics platform in
LCL transportation is not an end in itself, but
only a tool for achieving specific business
results. At the end of this work, we propose a
comprehensive structure for evaluating the
effectiveness of the project, which allows us
to justify its value to all stakeholders.

This methodology is based on the “before
and after” principle, which requires the
collection of baseline indicators prior to
implementation and their regular monitoring
after the platform is launched. The
assessment is built around four key areas of
impact.

1) Operational efficiency - this group of
key performance indicators shows how much
more streamlined, faster, and more efficient
the company's internal processes have
become. The main goal is to measure the
reduction of friction in day-to-day operations.
Analytics directly contributes to improved
planning and automation of routine tasks,
which should be reflected in metrics such as
on-time delivery (OTD), reduced order
processing time, increased container
utilization, and accelerated inventory

algorithms and predictive capabilities are the
main drivers of these improvements.

2) Financial indicators - these indicators
directly reflect the impact of the project on
the company's final financial result. Here, the
final financial condition of the logistics
provider is measured. By optimizing routes,
minimizing costs, increasing productivity, and
ensuring accuracy, analytics should reduce
the average cost of processing a cubic meter.
This is complemented by a significant
reduction in penalty costs, such as downtime
and delay penalties. In addition, automation
allows the company to process more volume
with the same staff, which should lead to
increased revenue per employee and
improved billing accuracy.

3) Service quality and  customer
satisfaction — this category assesses how
technological changes have improved the
customer experience. Successful
implementation makes life easier for
customers and makes their business more
predictable. This can be measured using
direct feedback tools such as Net Promoter
Score (NPS) or Customer Satisfaction (CSAT). A
key indicator of proactive service is a
reduction in customer inquiries per shipment,
as customers have all the information they
need on the self-service portal. Ultimately, the
most important indicator is customer
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retention, as high quality and transparency of
service are key to long-term loyalty.

4) Strategic impact. Strategic supply
chain planning is a comprehensive,
comprehensive, and integrated planning
process to achieve competitive advantages
for the chain by increasing added value and
improving service parameters. Supply chain
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optimization should be viewed from the
perspective of a holistic analysis of the value
chain and key performance indicators (KPIs),
rather than local optimization of production
cycle time, inventory levels, etc. [21, pp. 122-
126]. The proposed KPIs are described in
Table 6.

Table 6. Summary of Key Performance Indicators (KPIs)

Category KPI

How analytics drives improvement

Operational On-time delivery (OTD)

Arrival time forecasting and proactive risk management.

pist
efticiency Order processing time

Automation of documentation and planning.

Container utilization rate

Load optimization algorithms for maximum space utilization.

Financial results

Cost per cubic meter

Optimization of routes, workforce, and assets; cost reduction.

Downtime and delay costs

Accurate arrival forecasting and proactive alerts.

Revenue per employee

Automation allows existing staff to handle a greater volume of
work.

Invoice accuracy

Automated auditing and data verification.

Service quality and
customer
satisfaction

Customer loyalty index (NPS) /
CSAT

Increased transparency, reliability, and proactive
communication.

Number of shipping requests

Customer self-service portals with real-time tracking data.

Customer retention rate

High-quality service builds long-term loyalty.

Strategic impact

Data-driven decision-making

Measures cultural shift toward analytical decision-making.

rate

Source: author's own work

Evaluating analytics effectiveness should
not be a one-time event. It should become
part of a continuous cycle of “Measurement
— Analysis — Optimization.” This structure
provides a clear roadmap not only for
validating the value of the initial investment,
but also for transforming the analytics
platform into a dynamic tool for finding new
avenues for growth. This data-driven
approach to management is the foundation
for creating a sustainable competitive
advantage and establishing leadership in the
logistics market.

Conclusions. The study confirms that the
targeted use of analytics in consolidated
freight transportation is a key factor in the
transition from traditional, reactive methods

to a proactive, data-driven business model.
Analytics is not just an optimization tool, but
a fundamental basis for survival and growth in
this complex and competitive segment of
logistics. In the course of the work, all the
tasks set in the context of the research topic
were completed.

First, the features and key challenges
inherent in consolidated transportation were
analyzed. The study showed that the main
problems of the LCL segment are the
complexity of physical consolidation of cargo
from different shippers, the lack of
transparency in the distribution of shared
costs between them, and the fragmentation
of tracking on multi-stage routes.
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Second, the main goals and areas of
application of transport analytics for solving
these problems were identified. It was found
that the main goal of analytics in LCL is to
transition to a proactive model capable of
managing the high volatility and risks
characteristic of consolidated freight supply
chains. This allows logistics operators to
strengthen their competitive advantages
through reliability and transparency.

Thirdly, the paper systematizes key areas
of application of analytical methods directly
for LCL operations. It shows how modeling
the estimated time of arrival for multi-stage
consolidated routes, optimization algorithms
for maximizing container loading, and
intelligent processing of different document
packages from multiple senders within a
single consolidation can effectively solve
specific problems in this market.

Fourth, the technologies and tools
required to implement analytics in
consolidated transport were outlined. The
study showed that the basis is a SaaS cloud
platform specialized in managing multi-client
LCL shipments. The key tools are machine
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learning models for forecasting and business
analytics platforms for monitoring KPls
specific to group logistics.

Finally, approaches to evaluating the
effectiveness of analytical solutions in the LCL
sector were proposed. A KPI system was
developed and a detailed ROI calculation
model was provided. Calculations based on
the example of FTP LLC showed that with an
initial investment of $102,000 and an annual
benefit of $106,000, the project pays for itself
in 11.5 months, and the return on investment
in the second year reaches 71%. This proves
the high economic feasibility of investing in
specialized analytical systems for managing
consolidated cargo.

Thus, the introduction of analytics into
consolidated freight logistics is a sensible and
necessary step. It not only solves existing
operational problems, but also creates a basis
for innovation and transforms information
into a strategic asset for gaining a decisive
advantage in the competitive market of
consolidated transportation.
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