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Introduction

• Urban freight transport is vital for maintaining urban economies by ensuring
timely delivery of goods.

• Urban freight transport faces unique challenges due to dense cities,
increasing demand, complex deliveries, infrastructure constraints, and
environmental concerns.

• Good policies and advanced technologies are essential for sustainable and
efficient urban deliveries.

• Kozhikode in Kerala mainly uses roads for urban deliveries.
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Objectives of the study

• To assess the feasibility of implementing 
shared delivery services among 
vegetable retailers in Kozhikode.

• To enhance the efficiency of urban 
vegetable distribution through the 
promotion of shared delivery services.

• To quantify the effects of shared 
delivery in terms of vehicle kilometres 
travelled and fuel consumption. 
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Methodology

• Literature survey.

• Questionnaire design.

• Data collection through face-to-face 
interview.

• Assessing retail traders' willingness in 
shared delivery.

• Modelling of optimal shared delivery 
route network.

• Formulation of alternate scenarios.

• Scenario analysis.
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Questionnaire
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Establishment based freight survey
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Establishment Survey Outcomes 
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• 62 vegetable retailers in Kozhikode City participated in the 
questionnaire survey. 

• Only 11.3% of deliveries are fulfilled through shared supplier vehicle 
deliveries due to concerns about potential delays impacting the quality 
of goods.

• 80.6% of retailers are willing to use shared delivery transport, provided 
that faster delivery, a guarantee quality, and easy replacement in case 
of damages are offered.
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Capacitated Vehicle Routing Problem (CVRP)

CVRP consider the maximum capacity of each vehicle

Need for CVRP

• Minimize Resource Utilization: By optimizing routes and minimizing total 
distance traveled, suppliers can maximize the use of their vehicles and 
drivers, leading to improved operational efficiency. 

• Increase Cost Efficiency: Minimising transportation costs and fuel 
consumption by optimising the allocation of vehicles and routes. 

• Reduce Environmental Impact: Reduce fuel consumption and exhaust 
emissions.
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Sensitivity Analysis of Shared Delivery

Scenarios: 
1. Do-nothing (no additional shared delivery)

2. 20% new shared delivery 

3. 50% new shared delivery 

4. 90% new shared delivery

• Optimum routes for different scenarios were found.

• Vehicle kilometres travelled and fuel consumption was determined.

• The main category of vehicles considered for urban freight transport of 
vegetables in Kozhikode is Ashok Leyland with a 1500kg capacity. 

• A Python program was developed for solving the CVRP.
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Sensitivity analysis of shared delivery
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Scenario
1 

(Do-nothing)
2 3 4

Percent of retailers considered for new shared 
delivery

0% 20% 50% 90%

Number of retailers served by shared delivery 7 7+11 = 18 7+28 = 35 7+50 = 57

Number of retailers relied on independent transport 55 44 27 5

Total retailers 62 62 62 62

Actual proportion of retailers included in the 
scenario

11.3% 29.0% 56.5% 91.9%

Optimal Vehicle Fleet Size determined by CVRP 2 3 5 6

Vehicle kilometres travelled by each shared vehicle 18.2, 35 18.2, 38.9, 21.7
51.4, 18.2, 25, 

25, 21.6
58.3, 17, 34, 25, 

15.4, 13
Vehicle kilometres travelled by all shared delivery 
vehicles

53.2 78.8 141.2 162.7

Vehicle kilometres travelled for all non-shared 
deliveries

853.0 715.9 429.0 120.1

Total Vehicle kilometres travelled 906.2 794.7 570.2 282.8

Percentage reduction in Vehicle kilometres travelled 
in relation to a Do-nothing scenario

- 12.3% 37.1% 68.8%
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Do-nothing scenario
 Route for vehicle 1      Route for vehicle 2
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20% new shared scenario
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50% new shared scenario
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90% new shared scenario
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Total vehicle kilometers travelled for 
different scenarios
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Fuel consumption for different 
scenarios
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Conclusions
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• At present, only 11.3% of vegetable deliveries in Kozhikode are through 
shared supplier vehicles.

• 80.6% of vegetable retailers would consider shared delivery services if they 
offered faster delivery times, high-quality produce, and a streamlined process 
for handling damaged goods.

• Implementing new shared delivery services by 20%, 50%, and 90% of retailers 
could achieve :
• Vehicle kilometres travelled reductions of 12%, 37%, and 69%.

• Fuel consumption reductions 11%, 32%, and 62%.

• Reducing vehicle kilometers traveled can reduce traffic congestion, fuel 
consumption, and environmental impact.
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