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ABSTRACT

The freight industry demands rapid, equitable pricing solutions as 20% of loads
move via volatile spot markets where shippers manually check rates through
emails and bids and the rest rely on slow RFP processes. AlI-powered negotiation
agents revolutionize both by deploying real-time rate benchmarking, dynamic
discount negotiation, and risk-adjusted pricing. For spot freight (1 in 5 loads),
agents instantly align quotes with $150 billion in market data, keeping rates within
5% of the median ($50-$100/load savings), replacing hours of emails with seconds
of precision. In RFPs, this shrinks timelines from months to days. Agents also
negotiate spot discounts e.g., 7% off $1,000/load for 200 annual spot loads ($14,000
savings) and embed risks like 15% fuel swings into terms (e.g., 4% surcharge),
ensuring stability across both channels. These innovations cut manual effort, boost
transparency, and optimize profitability for shippers, brokers, and carriers. Despite
hurdles like data access and adoption, Al negotiation agents herald a pricing future
that unifies spot and contract logistics into an agile, data-driven ecosystem.

Keywords: Al Negotiation Agents, Freight Pricing Automation, Spot Market Optimization,
RFP Process Efficiency, Real-Time Rate Benchmarking, Dynamic Pricing Logistics, Risk-
Adjusted Pricing, Data-Driven Logistics, Freight Cost Savings, Transparent Pricing Models.

INTRODUCTION
The freight transportation space is at inflection point due to rapid volatility in spot markets
and pressures on traditional RFP cycles. Facing unprecedented disruption in global supply
chains, shippers and carriers are looking out solutions which can aid in better pricing
mechanisms that are faster, smarter, and more resilient [1]. The essence of this transformation
is the advent of Al negotiation agents that can transform the way freight pricing is set in spot
and in contract markets [2].

Today’s spot market remains highly manual and reactive, with shippers relying on fragmented
methods like email chains and bidding platforms to secure rates. Price swings of up to 20% per
month (FreightWaves) make real-time decision-making difficult and expose stakeholders to
significant financial risk [3]. In parallel, RFPs often suffer from slow rate validation processes
and limited adaptability to changing market dynamics, [4]. Against this backdrop, Al-driven
negotiationtechnologies are reshaping the landscape by introducing three pivotal innovations:
Real-Time Rate Benchmarking, Dynamic Discount Negotiation, and Risk-Adjusted Pricing.

Real-time rate benchmarking empowers Al agents to instantly validate spot quotes against
large transaction datasets (e.g., DAT’s $150 billion transaction pool), achieving rate alignment
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within 5% of the market median. This not only eliminates the inefficiencies of manual spot rate
discovery but also accelerates RFP baseline assessments, ensuring fairness and speed [5].

Furthermore, dynamic discount negotiation allows Al systems to recognize patterns in a
shipper’s spot activity such as repeat volume with specific carriers and proactively secure
volume-based discounts [6]. This evolution transforms fragmented spot transactions into
value-driven mini-partnerships without the constraints of traditional long-term contracts,
while simultaneously enhancing RFP outcomes through strategic dealmaking [7].

Finally, risk-adjusted pricing introduces a new layer of resilience by embedding real-time risk
factors such as fuel price volatility or last-minute capacity shortages directly into spot market
bids [8]. By proactively accounting for these variables, Al negotiation agents protect both
shippers and carriers from downstream disputes and financial instability, creating more robust
contracts and spot agreements [9].

In this paper, we explore how these Al-driven advancements are not merely improving
operational efficiency, but fundamentally redefining how freight pricing is conceived,
negotiated, and executed across the logistics ecosystem. We explore how Al negotiation agents
will become part in the freight procurement strategies, bridging the gap between spot and
contract markets while delivering unprecedented levels of fairness, speed, and stability.

LITERATURE REVIEW

In recent years, the freight transportation industry has been fundamentally transformed by
increasing market volatility, technological disruption, and a growing need for speed and data
in all aspects of decision-making. The tried and tested spot market negotiations and Request
for Proposal (RFP) approaches, characterized by manual handovers of rate validation cycles,
are now viewed as ineffectual in an environment where rates can vary by as much as 20% over
the course of a month. Al negotiation agents represent a turning point allowing for process
benchmarks on the fly, dynamic discounts, and pricing strategies that mitigate risk. Smart
systems that draw insight from massive pool of transaction data with features of predictive
analytics, enable shippers and carriers to conduct business with unparalleled speed, fairness,
and resilience.

Evolution of Freight Pricing: From Manual to Digital

Freight pricing has traditionally been very manual, driven by human brokers, email, and
phone-based negotiation (Caplice & Sheffi, 2003). Spot markets are dynamic as they swing in
price often, andinefficiencies around traditional systems were ill-suited to manage
(FreightWaves, 2022) massive transactions. Real-time integration of data was a prerequisite
for the natural evolution of freight procurement, according to research by Hofmann &
Osterwalder (2017), where most legacy systems fell short.

Real-Time Rate Benchmarking in Freight

Based on the spot market’s volatility 20% swings within a month (FreightWaves) real-time
benchmarking is required. Al negotiation agents leverage huge datasets, for example, DAT’s
$150 billion freight transaction dataset to provide instant benchmarking. Real-time freight
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analytics can reduce variance on up to 30% (Sampaio, Simchi-Levi, de Figueiredo, 2021), this
could become the basis for a more cost-effective, fair pricing system.

Dynamic Discount Negotiation and Spot Freight Optimization

When used in RFPs, real-time benchmarks can help validate baseline rates and thus empower
procurement teams to build more realistic long-term contracts that reflect the market
(Kearney, 2020).

Traditional spot markets have thus been very transactional, with limited loyalty or volume
discounts (Morash, 2001). But Wang et al. (2019) suggest that repetitive patterns identified
through machine learning models such as a shipper repeatedly shipping to an identical carrier
can have a significant impact on dynamic, micro-discounting strategies.

Risk-Adjusted Pricing Mechanisms

This Al-agent-driven “partnership” system marries the spot market’s agility with the contract
freight’s strategic stability, an idea that is reinforced by the recent “adaptive contracting”
models by Nyaga, Whipple, and Lynch (2010).

Risk in spot pricing has classically been neglected or priced manually (fuel price spikes,
capacity shortages). Work by Yoon et al. (2022), that integrated external risk variables (such as
fuel price data) into dynamic pricing models to stabilize freight margins, thereby reducing
disputes by more than 25%.

RFP Initiation
(Shipper Needs)

Manual Data . X . Contract
Collection Rate Calculation Carrier Selection

(Emails (Historical Data) (Manual Bidding)
Spreadsheets)

Negotiation
(Fixed Terms)

Problem: Problem: Problem: Problem:
Slow Process Static Rates, Limited Carrier Rigid Terms, Risk
(Months) Outdated Options Exposure

RFP Award

(Final Contract)

Traditional RFP Process in Freight Pricing: This flowchart illustrates the conventional RFP process, highlighting key inefficiencies
such as slow manual data collection, reliance on outdated rates, limited carrier options, and rigid contract terms that expose
stakeholders to risks. These challenges are addressed by Al-driven solutions presented in the article.

Al 'in Freight Negotiations: Technology Foundations

This means that rather than negotiating “flat” rates for a “fixed” geography/location of freight,
Al agents can focus on real-time risks through fuel surcharges or quick load penalties making
spot market and RFP processes to be more resilient to changing environments (Smith, 2022).
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The transition to the broader application of Al agents in the field of logistics has been
underpinned by advances in both the area of autonomous negotiation systems (Jennings et al.,
2001) and reinforcement learning applications, in supply chain management (Zhang &
Dietterich, 2021). These agents learn optimum strategies over time within these simulated
environments and surpass standard heuristic systems.

Recent real-world examples, such as Loadsmart’s Dynamic Pricing Engine and Uber Freight’s
Pricing API (2022), highlight the fact that Al goes beyond theoretical and is now commercially
viable.

Impacts on Freight Brokers and Human Negotiators

One key theme is the changing role of human agents. Choi, Wallace, and Wang (2018) found
that although Al negotiation agents enhance efficiency, they disintermediate traditional freight
brokers. The aspect of relationship management, nuanced dealmaking and exceptions handling
by humans currently outperforming machines.

RESEARCH METHODOLOGY
This research employs a qualitative research approach, primarily relying on secondary data
sources for its literature review and analysis. The information was sourced from various
reliable internet sources, including logistics & freight industry publications, regulatory agency
releases, and market research. Peer-reviewed journals were reviewed to find out theoretical
foundations, and present developments in the topic.

Insights were also gained from trade publications, whitepapers, and case studies released by
prominent institutions, consulting firms, and technology providers. These sources were
carefully reviewed to gain a holistic perspective of the current trends, challenges, and best
practices in exploring the future of freight pricing with Al agents in RFPs & Sport Markets.

How Al Agents Negotiate RFPs & Spot Markets

Al powered negotiation agents are pioneering a new class of freight procurement that’s
transforming the slow-moving traditional freight procurement process by bringing speed, data-
driven intelligence, and predictive adaptability to both Request for Proposals (RFPs) and spot
market negotiations [10]. Their negotiation methodologies vary with the context, but each
seeks to maximize benefits with real-time pricing, risk, and service alignment [11].

Awarding and Negotiating RFPs (Request For Proposals):

Shippers are soliciting long-term, volume contracts with carriers in freight RFPs. Typically, this
is a slow, manual process heavily reliant on static rate calculation methodology [12]. Al agents
transform this by training on historical data. Al models factor in years of shipping data, carrier
performance data, and live market conditions to create accurate baseline rates for use in RFP
submissions [13].

Dynamic Bid Adjustments:
Al agents dynamically adjust bids throughout the multi-round RFP process depending on real
and forecasted market conditions (e.g., seasonality, fuel prices, and labor availability).
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Carrier Matching Optimization:

Unlike a standard low-cost carrier selection, Al agents select carriers based on an optimized set
of criteria, incorporating service reliability, on-time performance, and network compatibility
leading to higher success ratios of contracted load [14].

Volume and Mini-bid Bundling Negotiation:
Al enables automatic lane bundling & mini-bids that increase efficiency across the carrier
network, ultimately reducing rates and creating durable relationships [15].

Scenario Simulation:

Al agents can give stakeholders “what if” scenarios models. For example, potential disruptions,
cost escalations or volume shifts to guide shippers and carriers to more resilient contract
structures. For example, an Al agent could recommend to a shipper to pay a carrier to beat their
initial rate offer by 2% to secure superior on-time performance, based on predictive lane
congestion models mapped at the lane level for the next 12 months [16].

Negotiating Spot Markets:
The spot market is dynamic transactional freight where loads are priced and won in a matter
of hours or even minutes. Al agents excel here with real time analysis [17].

Real-Time Rate Benchmarking:

Al agents can compare a quote against millions in spot transactions data (e.g. DAT Freight
Analytics) almost instantly to ensure the provided quote is within +5% of market median
prices [18].

RFP Initiation
(Shipper Needs)

Al Rate Al Carrier Al Negotiation
Benchmarking Matching (Dynamic
(Real-Time Data) (Dynamic Scoring) Adjustments)

Al Data Collection
(Historical + Live)

Improvement Improvement:
Optimized Selection Dynamic Market Rates
(Reliability, Capacity, (Ensures Fairness with

Cost) DAT $1508)

Improvement Improvement: Flexible,
Automated, Real-Time Risk-Adjusted
Data (Reduces (Dynamic Terms, e.g.,
Timeline to Days) Fuel Surcharges)

RFP Award
(Optimized
Contract)

AI-Simplified RFP Process in Freight Pricing: This flowchart depicts how Al agents streamline the RFP process by automating data
collection, enabling real-time rate benchmarking, optimizing carrier matching, and facilitating dynamic, risk-adjusted negotiations,
resulting in faster, fairer, and more resilient contracts.

Instant Bid Evaluation:
Shippers input load information, after which Al agents rapidly assess dozens of carrier bids by
key criteria such as rate, capacity, reliability, and urgency [19].
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Dynamic Discounting:
Al agents negotiate automatic loyalty discounts for repeat spot relationships, adjusting based
on well-known patterns such as favored carrier use or high-volume corridor use [20].

Risk-Adjusted Spot Pricing:

Spot rates are dynamically price-adjusted for conditions such as weather disruptions, fuel
volatility, or urgent pickup requirements to make certain that shipper and carrier risk are
appropriately priced into the agreement [21].

Automation of Negotiation:

Instead of going back and forth over countless email chains, Al agents run negotiation loops,
provide counteroffers, rate recalibrations and terms validations in seconds and across
thousands of loads, concurrently. For example: The shipper posts a same-day urgent load need
for a surcharge, is negotiated automatically on their behalf by the Al agent across multiple
carriers based on weather forecasts and same-day pickup probabilities to commit to a truck in
10 mins aligned to the market price [22].

Scenario A- Al Negotiating an RFP for Annual Freight Contracts

A major electronics retailer is running an RFP to procure trucking capacity for 10,000 loads
per year along eight key U.S. freight corridors. The firm strives for good transportation costs
without sacrificing service standards, specifically in terms of on-time performance and capacity
availability.

Sample Shipment Data Inputs

Corridor Historical Rate | Historical Forecasted Rate | Volume
(per load) On-Time % Volatility (Loads/Year)

Dallas — Chicago $1,500 93% 8% 2,500

Atlanta - Newark $1,700 89% 10% 1,200

Los Angeles — Dallas | $2,700 91% 12% 1,800
Memphis - Miami $2,700 95% 6% 1,000

Seattle —» Denver $2,400 92% 7% 800

Chicago — Atlanta $1,600 90% 9% 1,200

Newark — Boston $1,200 88% 5% 500

Miami — Houston $1,550 91% 8% 1,000

Sample Carrier Data for Dallas — Chicago Corridor

Carrier | Historical On-Time Average Tender | Capacity Reliability
Name Rate per | Delivery % | Acceptance % Available Score (0-
Load (trucks/week) 100)

Carrier A | $1,480 89% 85% 30 trucks 78

Carrier B | $1,500 91% 90% 40 trucks 82

Carrier C | $1,550 97% 95% 25 trucks 90

Carrier D | $1,420 85% 70% 20 trucks 70

Carrier E | $1,560 94% 92% 35 trucks 88

How the AI Agent Negotiates
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Market Forecasting:
More than a 6% increase in spot rate is projected by the Al agent on the Dallas — Chicago Lane
in a year as diesel prices rise and capacity results to be tighter in Q3.

Carrier Evaluation:
The Al agent ranks carriers using weighted scoring models (cost, reliability, capacity):

97% on-time delivery and 95% tender acceptance, wondering can carrier C becomes the best
option even with a higher primary rate.

Carrier B is chosen as a secondary (backup) carrier because it has a fair rate with acceptable
service metrics.

Dynamic Bundling Proposal:

To further optimize pricing, the Al agent makes a lane bundling offer to Carrier C:

Consider granting them both the Dallas — Chicago and LAX — Dallas segments in return for a
4% aggregate discount on each.

Dynamic Contracting:

It builds contracts based on fuel price fluctuation on a quarterly basis and if the market varies
by more or less than 7%, the contract is adjusted to protect both the retailer and the carriers
from extreme market volatility.

Scenario A: Al Negotiating RFP contracts- Flow

Data Collection Gather historial rates, carrier performance , volume forecasts
Market Forecasting  Forecast rate volatility, demand patterns, fuel prices

Carrier Evaluation Scare carriers an cost, reliability, and capacity

Dynamic Bundling Proposal  Lane bundling offer & discounts

Contract Optimization Dynamic pricing clause & risk protection

Final Carrier Award Allocate Primary & Backup carriers based on Al scores

Al-Generated Final Recommendations

Corridor Primary Negotiated Rate Volume Backup Rate
Carrier Share Carrier
Dallas — Chicago | Carrier C $1,488 (after bundle | 70% Carrier B $1,500
discount)
Los Angeles — | Carrier C $2,016 (after bundle | 80% Carrier E $2,100
Dallas discount)
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e $75,000+ savings vs traditional procurement methods.

e On-Time Delivery Improvement: Estimated +6% network-wide.

e Reduced Risk Exposure: Dynamic fuel adjustment clauses embedded.

e Carrier Satisfaction: Better lane density and revenue predictability for primary carriers.

Technical Insights

Vectors (Parameters) Used by Al Negotiation Agents in Freight Pricing:
Vector Name Description

Historical Lane Rate Previous prices per load/mile on the lane.

Real-Time Benchmark Rate | Current spot rate from DAT, Truckstop, etc.

On-Time Performance % Carrier historical service reliability (e.g., 92%).
Tender Acceptance Rate How often carriers accept offered loads (e.g., 85%).
Truck Availability (Capacity) | Estimated trucks available per region/lane.

Fuel Price Index Real-time diesel price affecting cost.

Load Urgency Score How critical timing is (minutes/hours to pick up).
Shipment Attributes Mode (dry van, reefer), weight, special requirements.
Seasonal Demand Forecast Expected capacity tightness based on time of year.
Lane Imbalance Ratio Empty miles expected on backhaul legs.

Weather Disruption Risk Real-time or forecasted bad weather impact.
Contract Commitment Terms | Load volume, duration, penalty clauses, incentives.
Dynamic Risk Factors Union strikes, port closures, economic events.
Carrier Financial Health Risk scoring from factoring companies or credit bureaus.
Past Negotiation Behaviour | Carrier’s historical counter-offer patterns.

Possible Algorithms Used by Al Negotiation Agents:

Algorithm Family | Example Algorithms Where Used

Supervised Learning | Gradient Boosting (XGBoost), | Predicting best carrier offer, winning rate,
Random Forests, Neural | risk of rejection.
Networks

Reinforcement
Learning (RL)

Deep Q-Learning, Policy Gradient
Methods

Learning optimal negotiation strategies
(e.g., when to counteroffer, when to accept).

Multi-Agent Systems | Cooperative  or  Competitive | Modelling shippers, carriers, brokers
(MAS) Negotiation Agents negotiating together.

Optimization Mixed-Integer Linear | Optimizing  lane  bundling,  volume
Algorithms Programming (MILP), Genetic | allocation, multi-round RFP awards.

Algorithms

e Predictive Model (using XGBoost) predicts likelihood of carrier accepting a bid at
$1,480/load vs $1,500/load.
e Reinforcement Learning Agent learns when to "wait for a better offer" vs "accept now"
depending on spot market tightness.
e Multi-Agent System lets shipper-side Al and carrier-side Al negotiate bundles together (like
mini-contracts).

Scenario B: Al Negotiating a Same-Day Spot Freight Load (with Vectors & Algorithms):

68
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A fresh produce distributor has an immediate need to move perishables from Houston, TX to
San Antonio, TX (about 180 Miles).

It's peak season, truck must be loaded within 3 hours, temperature control (reefer trailer) is

required.
Sample Data
Attribute Value
Origin — Destination Houston — San Antonio
Equipment Type Reefer (Refrigerated)
Miles 180 miles
Load Weight 20,000 lbs
Urgency Level Pickup within 3 hours
Historical Average Spot Rate | $3.00 per mile
Current DAT Benchmark Rate | $3.20 per mile
Weather Impact Risk Low
Fuel Price Surge +5% vs previous month
Sample Load & Data
Feature (Vector) Value
Load Distance 180 miles
Equipment Required Reefer
Urgency Score (0-1 scale) 0.9 (very urgent)
Load Size Medium (20k 1bs)
Time to Pickup 3 hours
Market Rate Benchmark $3.20/mile
Historical Lane Volatility 10% monthly

Current Fuel Adjustment Index

+5% surcharge

Regional Capacity Tightness Index

0.7 (moderate tightness)

Weather Disruption Risk

0 (clear)

Carrier Pool Availability

50 carriers contacted

Past Carrier Reliability Score

Carrier-specific historical performance

How the AI Agent Negotiates

Predict Spot Rate + Risk Premium:
o Base Benchmark Rate = $3.20/mile.
e Urgency and slight fuel surge require a 10% premium.
e New Target Offer Rate = $3.52/mile.

(Computed using a Random Forest model based on load urgency, diesel prices, pickup window

tightness.)

Broadcast Rate Request to Carrier Pool:
Al agent immediately broadcasts the load to 50 available carriers who can haul reefers in

Houston.
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Scenario B: Al Negotiating Spot market Loads- Flow

Load profile input urgency, equipment, lane, weight, pickup timing
Market rate Benchmarketing Define Spot market data

Risk Premium Adjustment  adjustment based on urgency & surcharges
Carrier Broadcast Broadcast to carriers, receive bids

Carrier scoring Evaluate based on ETA, rate & Reliability
Reinforcement Learning minimize costs to optimize rate

Load Award  Award the load to best carrier within time/cost constraints

SO PP ——

Each carrier submits initial bids:

Carrier | Bid Rate | Pickup ETA | Reliability %
Carrier A | $3.60/mile | 2 hours 96%
Carrier B | $3.50/mile | 3 hours 89%
Carrier C | $3.55/mile | 2.5 hours 91%
Carrier D | $3.48/mile | 5 hours 85%

Carrier Scoring

Using a KNN Model (matching carrier profiles), Al scores each carrier based on:
e Speed to pickup
e Historical reliability
e Rate fairness

Carrier A and Carrier C, are shortlisted based on 2-hour pickup time and 90%¢+ reliability.
Reinforcement Learning Negotiation

o Al agent counters Carrier C’s $3.55/mile bid by offering $3.52 /mile.

e Carrier C accepts after 1 counter-offer round.

o Total Load Cost = 180 miles x $3.52 = $633.60.

(Deep Q-Learning model trained to minimize cost while ensuring pickup speed.)

Final Outcome

Metric Outcome

Pickup Secured In 15 minutes

Final Load Rate $3.52/mile

Cost Saving vs Accepting First Offer | $14 (vs Carrier A's $3.60 bid)
Service Reliability Achieved 91% carrier rating
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| Risk of Late Pickup | <3% |

For immediate spot freight needs, Al negotiation agents leverage real-time benchmarking,
riskmodeling, and dynamic negotiation to drive down costs, secure reliable pickups, and avoid
manual delays sometimes conducting negotiations in minutes rather than hours.

By integrating the ability to scour data faster than any human, detect risk, and read nuanced
market trends, Al Agents are better than human manual methods.

Real-World Al Freight Pricing Platforms (Live and Active)

Major logistic platforms, including Uber Freight, Load smart, DAT Freight & Analytics, and
Transfix, are currently implementing Al-enabled negotiation, dynamic pricing, and live
benchmarking technologies to revolutionize the freight procurement and spot market process.

Platform Al Use
Uber Freight Dynamic pricing & smart load matching
Loadsmart Dynamic pricing + dock scheduling

Convoy (legacy) | Smart pricing and reload bundles
DAT RateView | Real-time rate prediction benchmarking
Transfix Al marketplace for spot and RFP loads

Future Scope

With the continued maturation of Al negotiation agents and their increased deployment within
freight procurement pipelines, the landscape is about to witness future advancements as
below-

Collaborative Al Agents throughout the Freight Ecosystem

Negotiation model of the future will not work in isolation, it will work with collaboration across
shippers, carriers, brokers, and platforms. With multi-agent systems, ecosystems will have
real-time bidding, concurrent contract negotiation, and dispute resolution, which will reduce
the required human intervention while again providing for fairness and efficiency [23].

Freight Negotiation, and Towards Explainable Al

Next-generation Al agents will focus on explainability to gain broader industry trust. Shippers
and carriers will no longer require just results (rates/discounts) but also clear reasoning paths,
as to why a certain spot rate was proposed, how risks were mitigated, how benchmarks were
selected allowing negotiation processes to be fully auditable [24].

Dynamic Pricing by Shipper and Carrier Profiles

Moving beyond macro benchmarking, Al will use deep learning to build the profile of shipper-
carrier behavior over time (e.g., on-time rates, load densities, preferred corridors), and provide
contextualized spot rates and RFP proposals that have been optimized both for cost and
reliability [25].

The Future of Dynamic Contracting: Where the RFP Meets Spot Market
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The line separating annual RFP cycles and one-off spot transactions shall continue to fade. Al
agents will continuously update “dynamic mini contracts” in real time that dynamic pricing, risk
factors and operational capacity yields resulting in hyper-adaptable logistics terms [26].

Blockchain-Enabled Smart Freight Contracts

The integration of negotiation outputs combining Al with blockchain technology will help
create smart contracts instantly. After terms are agreed by rate and service level, blockchain
ensures terms (fuel surcharges, accessorial, penalties) are automatically enforced and this
reduces post-deal disputes [27].

Real-Time Market Sensing to Negotiate Under Risk

Rather, future Al systems will receive external real-time feeds (e.g., fuel price increases, climate
disruptions, geopolitical instability) and proactively adjust by dynamically renegotiating rates
instead of passively relying on pre-programmed texts/rules, thereby serving as proactive risk
mitigators for the freight stakeholders [28].

Globally Increase the Standardization of Al Freight Protocols

As global adoption increases, trade associations may help to standardize APIs, data formats,
and negotiation protocols regarding Al agents. This will allow cross-platform, cross-border
spot pricing and procurement negotiations, resulting in more efficient, accessible international
freight markets [29].

Hybrid Models- Al for Strategic Urban Freight Decisions

While spot and short-term contracts will be dominated by Al tactical freight negotiations,
human resources would continue to lead strategic freight procurement, including relationship
management, ESG factors and innovation, leaving Al to act as an intelligent adviser [30].

CHALLENGES AND CONSIDERATIONS

While AI negotiation agents hold the potential revolutionizing freight pricing and
procurement, they aren’t without challenges. A major challenge is the quality and availability
of the data. It needs large, clean, and timely freight transaction datasets to benchmark
accurately, in real-time. Most, especially independent and mid-sized players, don’t even have
the digital backbone for generating the millions of freight data points needed to collect,
standardize, and scale such data at scale. However, Al models that are trained on inefficient
data can end up copying these inefficiencies instead of eliminating them.

Another issue is trust and transparency. With Al agents increasingly negotiating rates and
terms autonomously, both shippers and carriers might wonder how decisions are made,
particularly when Al-generated offers stray from historical norms or human intuition. The
explainability of complex Al models could stifle deployment if end users are hesitant to adopt,
for example, if there are disputes, or accusations of bias. To gain broad acceptance in the
industry, Al systems must be auditable, interpretable, and governed by ethical standards.

Finally, regulatory and legal frameworks are still trying to catch up with the pace of Al
innovation in logistics. This will raise questions around liability (e.g., in the case of a contract
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being breached through Al-generated negotiations), algorithmic fairness, antitrust concerns,
and data privacy that will rise to the surface. As Al transforms the industry, companies must
navigate a complicated legal landscape and work with regulators to ensure compliance, fairness
and ethical use of Al technologies in freight pricing and procurement.

CONCLUSION
To conclude, as Al negotiation agents make their way into spot markets and RFPs, the freight
transportation world is on the verge of a profound transformation. The historic manual
processes mired in inefficiencies, volatility and decision lag are yielding to real-time, data-
driven systems that conduct instant benchmarking, dynamic discounting, and risk-adjusted
pricing. These technologies are not only solving generations-long complexities in freight pricing
but are also paving the way for a more intelligent, rapid and robust logistics ecosystem.

Al negotiation agents are already delivering obvious benefits, from helping to guarantee rates
corresponding with up-to-the-second market medians to identifying and capturing loyalty-
derived discounts to incorporating dynamic risk surcharges, tied to live market signals. Being
able to make real-time, market-aligned decisions better alerts shippers to opportunities for
procurement, allows carriers to be more proactive in making revenue predictions, and opens
a new level of trust and honesty between the two sides of the supply chain.

Yet further out on the horizon, emerging technologies such as explainable Al, collaborative
multi-agent systems, and blockchain-based smart contracts can bring about transformative
change. As technology matures, human decision-makers will transition from tactical deal
negotiation into a strategic role akin to partnership management, powered by Al's predictive
and adaptive insights. The net effect is that Al negotiation agents are not just for process
optimization but rather an innovation of how it can transform pricing negotiation in the freight
industry, in a world of ever greater connectedness and volatility.

References
[1]. Taheri, S. M. (2024). Accounting for Uncertainty: An Empirical Analysis of Truckload Budgeting (Doctoral
dissertation, MASSACHUSETTS INSTITUTE OF TECHNOLOGY).

[2]. @eodwpov, 0. (2024). Economic and Geopolitical factors affecting the freight rates.

[3]. Kheny, B, & Urbi, C. (2024). The Road Ahead: Leveraging Truckload Trends for Prescriptive LTL
Heuristics. Signature.

[4]. Ozkan, N. (2020).Fostering Digital Marketplaces in Logistics and Supply Chain: Trends and
Opportunities (Doctoral dissertation, Politecnico di Torino).

[5]. Nair, A. (2005). Emerging internet-enabled auction mechanisms in supply chain. Supply Chain Management:
An International Journal, 10(3), 162-168.

[6]. PRAKASH, |, & EMIRATES, U. A. A STUDY ON NAVIGATING THE DIGITAL SEAS: THE IMPACT OF MODERN
COMMUNICATION ON SHIP BROKING.

[7]. Pecchia, D. (2020).Freight consolidation and digital marketplaces: new business and operational
models (Doctoral dissertation, Politecnico di Torino).

[8]. Rios Lam, A. (2018). Exploring the Use of Freight Exchange E-marketplaces in Sweden: The Perspective of
the Transport Service Provider.

URL: http://dx.doi.org/10.14738/tmlai.1303.18801 73



Transactions on Engineering and Computing Sciences (TECS) Vol 13, Issue 03, June - 2025

[9]. Jain, A. van der Heijden, R, Marchau, V., & Bruckmann, D. (2020). Towards rail-road online exchange
platforms in EU-freight transportation markets: An analysis of matching supply and demand in multimodal
services. Sustainability, 12(24), 10321.

[10]. Panagiotou, D. K., & Dounis, A. I. (2024). Review of Intelligent Methods and Their Potential Use towards a
Smart Grid Negotiation Framework. Applied Sciences, 14(12), 5196.

[11]. Leyton-Brown, K., Milgrom, P., Newman, N., & Segal, 1. (2023). Artificial Intelligence and Market Design:
Lessons Learned from Radio Spectrum Reallocation. NBER Chapters.

[12]. Qian, M., Musa, A. A., Biswas, M,, Guo, Y., Liao, W., & Yu, W. (2025). Survey of Artificial Intelligence Model
Marketplace. Future Internet, 17(1), 35.

[13]. Ante, L. (2024). Autonomous Al Agents in Decentralized Finance: Market Dynamics, Application Areas, and
Theoretical Implications. Application Areas, and Theoretical Implications (December 14, 2024).

[14]. Consulich, F., Maugeri, M., Milia, C., Poli, T. N, & Trovatore, G. (2023). Al and market abuse: do the laws of
robotics apply to financial trading? CONSOB Legal Research Papers (Quaderni Giuridici) no, 29.

[15]. Little, ]. A. (2024). FORAGING ECONOMIES: A MARKET BASED METHODOLOGY FOR ROBOTIC SWARM
FORAGING.

[16]. Araf, M. S. I,, Hoque, S. F., Chowdhury, M. A,, Rahman, M., & Alam, M. Z. Can Artificial Intelligence (Ai) Based
Pricing Achieve Sustainability? A Systematic Review from Business, Customer & Policymaking
Perspectives. A Systematic Review from Business, Customer & Policymaking Perspectives.

[17]. Fong, P. H. Y. (2023). Feasibility of artificial intelligence in improving sales and service of insurance agents in
the life insurance industry of Malaysia (Doctoral dissertation, UTAR).

[18]. Schmidt-Kessen, M. |., Eenmaa, H., & Mitre, M. (2022). Machines that make and keep promises-Lessons for
contract automation from algorithmic trading on financial markets. Computer Law & Security Review, 46,
105717.

[19]. Cai, T. Dong, M., Chen, K, & Gong, T. (2022). Methods of participating power spot market bidding and
settlement for renewable energy systems. Energy Reports, 8, 7764-7772.

[20]. Algarvio, H. (2023). Risk-Sharing Contracts and risk management of bilateral contracting in electricity
markets. International Journal of Electrical Power & Energy Systems, 144, 108579.

[21]. Lopes, F. (2018). Electricity markets and intelligent agents Part I: market architecture and
structure. Electricity Markets with Increasing Levels of Renewable Generation: Structure, Operation, Agent-
based Simulation, and Emerging Designs, 23-48.

[22]. Thomas, O. (2024). Synergizing Trust and Autonomy: Gaia-X Enabled Multi-Agent Ecosystems for Advanced
Freight Fleet Management. In Engineering Multi-Agent Systems: 12th International Workshop, EMAS 2024,
Auckland, New Zealand, May 6-7, 2024, Revised Selected Papers (Vol. 15152, p. 82). Springer Nature.

[23]. Wanjantuk, P, & Banomyong, R. EXPLAINABLE Al APPROACH FOR IDENTIFYING CRITICAL FACTORS
AFFECTING ON-TIME ARRIVAL OF TRUCKS IN LOGISTICS.

[24]. Abdulrashid, 1., Farahani, R. Z.,, Mammadov, S., Khalafalla, M., & Chiang, W. C. (2024). Explainable artificial
intelligence in transport Logistics: Risk analysis for road accidents. Transportation Research Part E: Logistics
and Transportation Review, 186, 103563.

[25]. Hanssen, ]. (2023).Expanding Our Knowledge of Maritime Trade with AIS and Explainable Al
Systems (Master's thesis, NTNU).

[26]. Sadeghi, K., Ojha, D., Kaur, P., Mahto, R. V., & Dhir, A. (2024). Explainable artificial intelligence and agile
decision-making in supply chain cyber resilience. Decision Support Systems, 180, 114194.

[27]. Taj, I, & Zaman, N. (2022). Towards industrial revolution 5.0 and explainable artificial intelligence:
Challenges and opportunities. International Journal of Computing and Digital Systems, 12(1), 295-320.

Services for Science and Education - United Kingdom 74



Kumar, M. (2025). The Future of Freight Pricing: Al Negotiation Agents Transforming RFPs and Spot Markets. Transactions on Engineering and
Computing Sciences, 13(03). 61-75.

[28]. De Bruijn, H., Warnier, M., & Janssen, M. (2022). The perils and pitfalls of explainable Al: Strategies for
explaining algorithmic decision-making. Government information quarterly, 39(2), 101666.

[29]. Behera, R. K, Bala, P. K, & Rana, N. P. (2023). Creation of sustainable growth with explainable artificial

intelligence: An empirical insight from consumer-packaged goods retailers.Journal of Cleaner
Production, 399, 136605.

[30]. Rosenfeld, A. (2021, May). Better metrics for evaluating explainable artificial intelligence. In Proceedings of
the 20th international conference on autonomous agents and multiagent systems (pp. 45-50).

URL: http://dx.doi.org/10.14738/tmlai.1303.18801 75



