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Introduction 

Welcome to the 2022 MIT Supply Chain Management (SCM) Research Journal.

The forty four projects submitted by the SCM Class of 2022 at the Massachusetts Institute of Technology are 
presented here as executive summaries of the master’s research projects, framed for a business rather than an 
academic audience.  These summaries are intended to give the reader a sense of the business problems being 
addressed, the methods used to analyze the problem, the relevant results and the insights gained.  

The projects summarized cover a wide selection of interests, approaches, and industries, and address real-world 
business problems in areas including sustainability, urban logistics, digital transformation, supply chain strategy, 
machine learning, inventory management, and transportation.   

Each of the projects is a joint effort between a sponsoring company, one or two students, and one or two 
faculty advisors.  Companies who are members of CTL’s Supply Chain Exchange are eligible to submit their 
ideas for research projects in June and July and then present these proposals to the students in August.  In early 
September the students select which projects they will work on.  From September until early May the teams 
conduct the research and write up the results.  In late May all sponsors, faculty, and students participate in 
Research Fest where all the research projects are presented.  

The SCM program is designed for early to mid-career professionals who want a more in-depth and focused 
education in supply chain management, transportation, and logistics. We welcome roughly 80 students each 
year from around the globe and across all industries.  The research projects give students hands-on opportunities 
to put into practice the learnings they are receiving in their coursework.  

We hope you enjoy learning about the types of pojects our students completed this year. You may also view all 
of the full research papers on the CTL website:  http://ctl.mit.edu/pubs.   If you would like to learn more about 
the SCM Master’s Program or sponsor master’s student research, please contact us directly.  

Happy reading!

Dr. Maria Jesus Saenz          
Executive Director, MIT SCM Program                                         

mjsaenz@mit.edu       
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Designing Inventory Management Strategy for a Fill Rate of 98%
By Ashish Chhabria and Deviana Sia
Advisor:  Dr. Josué C. Velázquez-Martínez, Dr. Ilya Jackson
Topic Areas: Inventory Management, Data Analytics, Demand Planning
 
The company as a 3rd party consolidator for retailers is struggling to ensure a fill rate 0f 98% for their orders resulting into 
penalization cost.  The mission is to construct an inventory policy that mitigates penalties and  brings the framework to achieve 
98% fill rate using optimal order quantity, frequency and safety stock.  

DDMRP Feasibility Assessment in the Pharmaceutical Industry
By Michael  Tchen and Jui Han Lin
Advisor: Mr. Tim Russell
Topic Areas: Demand Planning, Inventory Management, Production Planning

DDMRP is an emerging methodology proposed to address limitations of traditional MRP systems.  At the heart of DDMRP is the 
transition to a flow based materials planning to respond to volatile customer demand.  Can a DDMRP system be implemneted to 
replace the current operations for “impossible to forecast” SKUs? 

Integrating Safety Stock Policies into the S&OP Process
By Matias Escuder Rebori and Sai Supraja Rao Karanam
Advisor: Dr. Jarrod Goentzel 
Topic Areas: Inventory Management, Demand Planning, Healthcare

The demand forecast in the healthcare sector is typically over-optimistic. Moreover, safety stock calculations tend to be a static, 
once-a-year process, that can’t consider lifecycle events. This project aims at identifying all factors currently influencing the safety 
stock decisions. As a result,  we will propose a connected and well-integrated S&OP Process for clear communication among 
various teams. 

Improving Service Level through Component Inventory Management 
By Liam Woolley-MacMath and Paula Ochsenius
Advisor: Dr. Maria Jesus Saenz and Dr. Elenna Dugundji
Topic Areas: Inventory Management
 
Sponsoring company’s goal is to achieve a desired fill-rate (service level) for their finished goods products, in turn driving 
customer value and reducing cost-to-serve 

Enhancing Supply Chain Operating Models Through Segmentation
By Yalcin Arslan and Ibrahim AlArfaj
Advisors: Dr. Ozden Tozanli
Topic Areas: Supply Chain Strategy, Machine Learning, Network Design

A global supply chain organization serving +30,000 stores across +80 global markets aspires to support business growth while 
optimizing for business priorities through data-driven segmentation strategies across its supply chain network. The data-driven 
approach is designed to develop segmented supply chain models based on product and market characteristics including 
temperature control, shelf life, demand, delivery frequency, product classification, and other factors. The supply chain operating 
model proposals are evaluated against business priorities such as cost, sustainability, and service metrics.

Class of 2022 SCM Research Projects

https://ctl.mit.edu/pub/thesis/designing-inventory-management-strategy-fill-rate-98
https://ctl.mit.edu/pub/thesis/designing-inventory-management-strategy-fill-rate-98
https://ctl.mit.edu/pub/thesis/ddmrp-feasibility-assessment-pharmaceutical-industry
https://ctl.mit.edu/pub/thesis/identifying-root-causes-stockout-events-ecommerce-using-machine-learning-techniques
https://ctl.mit.edu/pub/thesis/integrating-safety-stock-policies-roches-sop-process
https://ctl.mit.edu/pub/thesis/reducing-oil-well-downtime-machine-learning-recommender-system
https://ctl.mit.edu/pub/thesis/improving-service-level-through-component-inventory-management
https://ctl.mit.edu/pub/thesis/dynamics-supply-chain-sustainability
https://ctl.mit.edu/pub/thesis/enhancing-supply-chain-operating-models-through-segmentation
https://ctl.mit.edu/pub/thesis/manufacturing-digital-transformation-strategy-fmgg
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Get Smart: Reinventing Plastic Recycling in a Collaborative, Circular Supply Chain
By Kenneth Critchlow and Pedro Benitez
Advisors: Dr. Eva Ponce and Dr. Edgar Gutierrez-Franco
Topic Areas: Sustainability, Network Design, Omnichannel

The CPG industry has committed to reduce their use of virgin plastic by 30-50% and replace it with post-consumer recycled 
plastic; however, due to current recycling participation rates by consumers and inefficiencies in the recycling process, there 
is insufficient supply of recycled plastic to meet this sustainability goal. This capstone uses data analytics and simulation to 
investigate the impact of collaboration strategies between supply chain actors, financial incentives, cost reallocation, and 
packaging standardization, on the volume of plastic recovered and the total network cost. At the conclusion of this project, we 
expect to identify the ideal network design and collaboration scenario that yields the highest volume of recycled plastic while 
remaining cost effective.

Evaluating Supply Chain Sustainability through Triple Bottom Line
By Lauren Konopinski and Katherine Arnold
Advisors: Dr. Ozden Tozanli
Topic Areas: Sustainability, Risk Management

Supply chain sustainability is a topic of growing concern for large corporations, small suppliers, and everyone in between but few 
standards exist for measuring performance. By approaching the topic through the Triple Bottom Line – a focus on Environment, 
Social, and Economic criteria – this study seeks to identify the critical success factors of supply chain sustainability. 

Cheaper and Better: Improving E-commerce Product Returns Management
By Felicia Chen and Tejinder Singh
Advisor: Dr. Edgar Gutierrez-Franco and Dr. Inma Borrella
Topic Areas: Retail Operations, Warehouse
 
This capstone aims to reduce operational costs of the product returns process for the largest e-commerce retailer in Southeast 
Asia through improving existing processes and decision-making methodology. This is achieved through a returns cost model 
which would provide insights on possible product returns strategies with associated trade-offs. 

Trash or Treasure: An Analysis of Airline Catering Food Waste
By Joaquin Hidalgo and Meiling Chen
Advisor: Dr. Chris Mejia and Dr. Elenna Dugundji
Topic Areas: Sustainability, Supply Chain Strategy

A leading airline catering company is looking for innovative ways to improve its organic waste management. We aim to provide a 
solution matrix that leverages various circular economy models and evaluates the feasibility of their implementation across more 
than 50 of their catering units around the globe. 

Using Gaussian Mixture Models to measure transit time bimodality and its impact on inventory decisions
By Aravindan Jayantha and Didi Dai
Advisor: Dr. David Correll and Dr. Mehdi Farahani 
Topic Areas: Data Analytics, Inventory Mangement, Transportation

This research will address how to identify and measure the impact that a more current and sophisticated model for calculating 
transit time will have on inventory decision making. We tests normal distribution assumptions inherent within inventory 
calculations and examine the case for using alternative features to adjust transit times used in practice.

                

https://ctl.mit.edu/pub/thesis/get-smart-reinventing-plastic-recycling-collaborative-circular-supply-chain
https://ctl.mit.edu/pub/thesis/digital-transformation-flexible-last-mile-distribution
https://ctl.mit.edu/pub/thesis/evaluating-supply-chain-sustainability-through-triple-bottom-line
https://ctl.mit.edu/pub/thesis/cheaper-and-better-optimizing-e-commerce-product-returns-management
https://ctl.mit.edu/pub/thesis/trash-or-treasure-analysis-airline-catering-food-waste
https://ctl.mit.edu/pub/thesis/using-machine-learning-approaches-improve-long-range-demand-forecasting
https://ctl.mit.edu/pub/thesis/using-gaussian-mixture-model-measure-transit-time-bimodality-and-its-impact-inventory
https://ctl.mit.edu/pub/thesis/development-and-application-immunization-network-design-optimization-model-unicef
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Efficiency and the Mitigation of Carbon Emissions in Semi-Truck Transportation
By Brody Hughes and Nan Wang
Advisor: Dr. Ilya Jackson and Dr. David Correll
Topic Areas: Data Analytics, Sustainability, Transportation

This project analyzed 18 semi-truck related variables and their impacts on fuel economy. In doing so, a model was created 
allowing for companies to maximize the efficiency of their fleets and minimize carbon emissions.

Spare Parts Predictive Analytics for Telecommunications Company
By Alexandros Mamakos
Advisor: Dr. Maria Jesus Saenz
Topic Areas: Digital Transformation, Demand Planning, Machine Learning

Research on how IoT and Machine Learning can improve the demand planning of Spare Parts Management in Asset Intensive 
Industries such as Telco’s. Scope of the project is to analyse and cluster the factors that affect the demand and supply of assets, 
assess the trade-offs between down times and inventory levels and develop a predictive model which would increase the 
maintenance efficiency by applying Machine Learning. 

Better Contract – Better 3PL Performance
By: Mykola Oleksyn and Tony Kook
Advisor: Dr. Mehdi Farahani and Dr. Maria Jesus Saenz
Topic Areas: Warehouse, Procurement

Well-designed 3PL service contracts promote efficiencies, increase accountability, and drive value for all parties involved. We 
utilize the Difference-in-Differences model (DiD) to evaluate the impact of performance-based contracts.

Supply Chain Modeling for Temperature-Sensitive Pharmaceutical Goods
By Abdulrahman Gweder and Ricardo Guadarrama 
Advisor: Dr. Ozden Tozanli 
Topic Areas: Healthcare, Machine Learning, Risk Management 

This project will create predictive models to estimate the temperature conditions of pharmaceuticals during delivery. These models will 
be based on data from tests done on the packaging solutions in the laboratory.

Inventory Management for Automated Convenience Stores in Brazil
By Andre Nascimento Costa and Sanjay Kumar Naithani
Advisors: Dr. Chris Mejia
Topic Areas: Inventory Management, Retail Operations
Inventory strategies design for autonomous convenience stores from Onii, a fast-growing startup company in Brazil. Project will 
include understanding current process, store classification and recommendations based on the store category. Inventory policies 
recommendations will be guideline to Onii for all existing and future upcoming stores.
            
Shipment Consolidation for Import Distribution Optimization
By Shinar Hasan and Huisi Wu 
Advisors: Dr. Mehdi Farahani and Dr. Ozden Tozanli 
Topic Areas: Transportation, Omnichannel

Retailers are looking for transportation solutions to reduce cost, emissions, and lead time as a response to the changing consumer 
expectation. Our project aims to deliver a transactional optimization model with reasonable run time. Reduction in cost, lead time 
and emission will be quantified when compared to the current rule-based planning system.

https://ctl.mit.edu/pub/thesis/efficiency-and-mitigation-carbon-emissions-semi-truck-transportation
https://ctl.mit.edu/pub/thesis/development-and-application-immunization-network-design-optimization-model-unicef
https://ctl.mit.edu/pub/thesis/spare-parts-predictive-analytics-telecommunications-company
https://ctl.mit.edu/pub/thesis/humanitarian-assistance-markets-conflict-system-dynamics-approach
https://ctl.mit.edu/pub/thesis/better-contract-better-3pl-performance
https://ctl.mit.edu/pub/thesis/forecasting-face-oil-and-gas-spare-parts
https://ctl.mit.edu/pub/thesis/supply-chain-modeling-temperature-sensitive-pharmaceutical-goods
https://ctl.mit.edu/pub/thesis/natural-language-processing-approach-improve-demand-forecasting-long-supply-chains
https://ctl.mit.edu/pub/thesis/inventory-management-automated-convenience-stores-brazil
https://ctl.mit.edu/pub/thesis/time-series-model-china-us-ocean-freight-pricing
https://ctl.mit.edu/pub/thesis/consolidation-import-distribution-optimization
https://ctl.mit.edu/pub/thesis/data-aggregation-data-analytics-medical-device-supply-chains
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Dynamic Approach to Freight Transportation Pricing
By Maksat Taibek and Vikas Chandra
Advisor: Dr. Chris Caplice and Dr. Ilya Jackson 
Topic Areas: Transportation, Procurement

During the tight market, since the beginning of the pandemic, our sponsoring company experienced significant transportation cost 
increase and primary carrier acceptance rate reduction. Our capstone project will research on how Index Linked Freight Contracts(ILFC) 
can capture the volatility risk to reduce freight cost, improve the service level and shipper-carrier relationship.

A Shipment Difficulty Model for Third-Party Logistics Resource Allocation
By Lili Yao and Christine Mueller              
Advisor: Mr. Jim Rice
Topic Areas: Transportation, Data Analytics, Machine Learning

What shipment characteristics determine how difficult a full truckload shipment will be to fulfill and monitor?  By using our difficulty 
score model, 3PLs will be able to allocate their resources more effectively and provide higher service levels.

Overcoming the Driver Shortage by Addressing Driver Detention
By Sandeep Kumar Sirikande and David Esteban Mera             
Advisor: Dr. David Correll
Topic Areas: Transportation,Warehouse

The truck driver shortage is a critical issue the transportation industry is facing, and it has topped the list of growing concerns for the 
industry in the last five years. We are currently facing ~80000 driver shortage, and it is expected to cross 100000 by 2023. Our research 
will focus on addressing the shortage by improving driver utilization without hiring more drivers.

Demand Prioritization for a Water Technology Company
By Jennie May and Xiaoyue (Lia) Li            
Advisor: Dr. Milena Janjevic
Topic Areas: Supply Chain Strategy, Production Planning

This project focuses on transforming myopic order escalation emails into a strategic demand prioritization process. Guided by multi-
criteria decision making tools,  a standardized process will be created, offering clarity to the production floor and benefits to the 
company such as increased profit margin and enhanced customer relationships.

Optimizing Returnable Transport Item Repositioning in a Global Supply Chain
By So Ikeya and Lisandro de Latorre      
Advisor: Dr. Ozden Tozanli
Topic Areas: Network Design, Supply Chain Strategy, Sustainability

Companies have an increasing pressure to reduce logistics costs while also reducing the environmental impact. This project will explore 
the network design required to replace expendable packaging with returnable transport items in a global automotive supply chain. 
We will use optimization and goal programming to discover the optimal solution for the dual objective of reducing costs and CO2 
emissions.

                 

https://ctl.mit.edu/pub/thesis/dynamic-approach-freight-transportation-pricing
https://ctl.mit.edu/pub/thesis/increasing-resilience-through-advanced-analytics-pharmaceutical-company
https://ctl.mit.edu/pub/thesis/shipment-difficulty-model-third-party-logistics-resource-allocation
https://ctl.mit.edu/pub/thesis/adaptability-manufacturing-operations-through-digital-twins
https://ctl.mit.edu/pub/thesis/overcoming-driver-shortage-addressing-driver-detention
https://ctl.mit.edu/pub/thesis/adaptability-manufacturing-operations-through-digital-twins
https://ctl.mit.edu/pub/thesis/demand-prioritization-water-technology-company
https://ctl.mit.edu/pub/thesis/adaptability-manufacturing-operations-through-digital-twins
https://ctl.mit.edu/pub/thesis/optimizing-returnable-transport-item-repositioning-global-supply-chain
https://ctl.mit.edu/pub/thesis/adaptability-manufacturing-operations-through-digital-twins
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A Direct Route to Sustainability: A Network Optimization Model to Reduce UNICEF Zimbabwe’s Carbon 
Footprint
By Timothy McCormack and Karim Farran            
Advisor: Dr. Josué C. Velázquez-Martínez and Dr. Vytaute Dlugoborskyte
Topic Areas: Sustainability, Humanitarian, Network Design

Optimizing UNICEF’S Distribution Network in Zimbabwe: This capstone project proposes to increase the sustainability of UNICEF 
Zimbabwe’s supply chain by optimizing its in-country transport. The model proposes the use of direct shipment to reduce CO2 
emissions while lowering costs. The solutions provided will enable decision-makers to select the optimal supply chain design. 

Assessment and Determination of Optimal Design features for a drop trailer Service Offering and Network
By Siqing Liu and Soon Kiat Ker
Advisors: Dr. Matthias Winkenbach
Topic Areas: Data Analytics, Supply Chain Strategy, Transportation

The project aims to discover optimal design parameters that influence the attractiveness and adoption of Drop Trailer service in 
new markets and provide a strategic recommendation on potential markets Powerloop could enter into. 

Transforming eCommerce Product Segmentation with Machine Learning
By Ankita Arora and Alejandro Souza Bosch
Advisor: Dr. Eva Ponce and Dr. Edgar Gutierrez-Franco 
Topic Areas: Inventory Management, Machine Learning, Retail Operations

Traditional inventory management methods are unable to capture multiple business variables that are crucial in making inventory 
decisions especially for e-retailers and digital commerce platforms where product portfolios are large. Therefore, we want to 
transform product segmentation through a hybrid framework using multi-criteria decision making techniques and advanced 
machine learning algorithms that will generate a dynamic service level structure to maximize the impact of working capital on 
growth and improve inventory decisions.

Designing A Resilient Supply Chain
By Karoline  Rueckerl and Pai Peng
Advisors: Dr. Matthias Winkenbach
Topic Areas: Transportation, Network Design, Omnichannel
We are investigating the effect of a resilience measure on the supply chain network design through a transportation lens. Using a 
MILP in an optimization problem we iterate over multiple scenarios to account for different demand levels, sourcing scenarios, and 
transportation modes to identify the optimal network design while minimizing transportation costs. 

Less is More: Simplifying Inventory Tactics
By Alex St. Lifer and Andrew Miller
Advisors: Dr. Chris Mejia
Topic Areas: Inventory Management, Demand Planning, Supply Chain Strategy

Small businesses account for nearly half of US economic activity and account for two-thirds of American job growth. This 
capstone will investigate the integration potential and consequences of applying strategic logistics approaches into small 
business environments. Furthermore, we will understand if downstream application of Inventory Management principles like 
modularization and postponement is feasible and impactful for small business via partnership with our Sponsoring Company. 

 

https://ctl.mit.edu/pub/thesis/direct-route-sustainability-network-optimization-model-reduce-unicef-zimbabwes-carbon
https://ctl.mit.edu/pub/thesis/direct-route-sustainability-network-optimization-model-reduce-unicef-zimbabwes-carbon
https://ctl.mit.edu/pub/thesis/adaptability-manufacturing-operations-through-digital-twins
https://ctl.mit.edu/pub/thesis/uber-freight-assessment-and-determination-optimal-design-features-drop-trailer-service
https://ctl.mit.edu/pub/thesis/leveraging-predictive-analytics-assess-operations-metrics
https://ctl.mit.edu/pub/thesis/transforming-ecommerce-product-segmentation-machine-learning
https://ctl.mit.edu/pub/thesis/developing-digital-solution-container-triangulation-china
https://ctl.mit.edu/pub/thesis/designing-resilient-supply-chain
https://ctl.mit.edu/pub/thesis/demand-forecasting-food-rations-united-nations-darfur-mission
https://ctl.mit.edu/pub/thesis/less-more-simplifying-inventory-tactics
https://ctl.mit.edu/pub/thesis/dynamic-trade-policy-and-supply-chain-design-within-oil-and-gas-industry
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Improving Delivery Performance Through Transit Time Prediction
By Debra Lee
Advisor: Dr. Milena Janjevic
Topic Areas: Machine Learning, Transportation

As the retail supply chain focuses on improving delivery performance, the intrinsic variability of LTL transit times poses a challenge 
for the planning process. This project uses machine learning to enhance transit time predictions and creates an optimization 
model to generate shipment schedules that maximize the probability of on-time delivery. 

Capturing Value in Pharmaceutical Distribution Strategies
By Lauren Matz and Irene Ogbuefi
Advisor: Dr. Jarrod Goentzel and Ms. Chelsey Graham 
Topic Areas: Healthcare, Supply Chain Strategy

The traditional distribution model has stood the test of time for delivering regular health care products. ‘Assumed’ cost savings 
due to the traditional distribution model’s proactive make-to-stock nature has fueled its popularity.  In a world becoming 
increasingly focused on individualized health care, Roche is seeking alternative channels to deliver personalized health care 
products; and cell and gene therapies. 

Total Landed Cost Model
By Muhammad Sohaib Chaudhry and Jerry Lee
Advisor: Dr. Mehdi Farahani and Dr. David Correll
Topic Areas: Procurement, Transportation

This capstone project aims to establish a model for the BCC (Best-Cost Country) sourcing team of GE Gas Power to capture all costs 
and factors to optimize the purchasing decisions in terms of total landed cost. It requires analysis on economic and capability of 
various countries to identify which countries are best for a particular commodity for the gas turbines and power plant solutions. 

Managing Disruptions: Understanding Shipper Routing Guide Performance
By Varun Shekhar RC Rasiti Chandrashekhar and Grace Caza
Advisor: Dr. Chris Caplice and Dr. Elenna Dugundji
Topic Areas: Transportation, Data Analytics, Machine Learning

How do shippers cope with the volatile and uncertain conditions of the US truckload market? One solution is to build resilience, 
leveraging a third-party logistics provider, or 3PL, to create a hierarchical routing guide to tender carriers. Do contract rate routing 
guides buffer shippers from the volatility faced by the spot market during disruptive events?

The influence of manager-centric competencies on the performance of micro and small enterprises in Latin 
America
By Elise Fredericks and Maria del Pilar Pardo Rodriguez
Advisor: Dr. Vytaute Dlugoborskyte and Dr. Josué C. Velázquez-Martínez
Topic Areas: Humanitarian, Risk Management, Sustainability

Micro and small enterprises (MSEs) constitute 99% of all firms in Latin America and employ approximately 60% of the LATAM 
population. However, despite their economic and social importance, MSEs are subject to high failure rates, primarily stemming 
from low productivity and lack of managerial skills and supply chain management expertise. Therefore, the focus of this study is 
to evaluate which business competencies and integrative practices lead to the successful development of MSEs in Latin America. 
Our preliminary results show that firms with a strong adoption of relationship development capabilities, that is, with suppliers and 
customers, exhibit higher performance results and sustained growth. 

                

https://ctl.mit.edu/pub/thesis/improving-delivery-performance-through-predicted-transit-times
https://ctl.mit.edu/pub/thesis/tradeoffs-strategic-capacity-planning-under-demand-uncertainty
https://ctl.mit.edu/pub/thesis/capturing-value-pharmaceutical-distribution-strategies
https://ctl.mit.edu/pub/thesis/tradeoffs-strategic-capacity-planning-under-demand-uncertainty
https://ctl.mit.edu/pub/thesis/total-landed-cost-model
https://ctl.mit.edu/pub/thesis/tradeoffs-strategic-capacity-planning-under-demand-uncertainty
https://ctl.mit.edu/pub/thesis/managing-disruptions-understanding-shipper-routing-guide-performance
https://ctl.mit.edu/pub/thesis/tradeoffs-strategic-capacity-planning-under-demand-uncertainty
https://ctl.mit.edu/pub/thesis/influence-manager-centric-competencies-performance-micro-and-small-enterprises-latin
https://ctl.mit.edu/pub/thesis/influence-manager-centric-competencies-performance-micro-and-small-enterprises-latin
https://ctl.mit.edu/pub/thesis/tradeoffs-strategic-capacity-planning-under-demand-uncertainty
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Synchronization of Ocean Export Supply Chain
By Yulu Li and Michelle Ramírez
Advisor:  Dr. Ilya Jackson and Dr. Maria Jesus Saenz 
Topic Areas: Supply Chain Strategy, Network Design, Transportation 

This research focuses on designing a synchronized ocean export supply chain under the increasingly challenging and complex 
market. Using data from a fast-moving consumer goods company, a center of gravity model is proposed to analyze the current 
supply chain performance, and a mixed integer programming model is developed to optimize the export volume allocation 
by carrier based on key synchronization metrics. The insights and models from the analysis can be easily re-applied to other 
companies in driving supply chain synchronization under a dynamic business environment.

A Strategic Tool for Finding Optimal Last Mile Fleet Size & Fleet Composition, using Knapsack, Bin Packing, and 
Aggregate Planning
By Frances Gremillion and Jesus Guajardo
Advisor: Dr. Josué C. Velázquez-Martínez and Dr. Vytaute Dlugoborskyte
Topic Area: Urban Logistics, Sustainability, Transportation 

Coppel, one of the largest retailers in Mexico, has a complex last mile delivery operation with over 175 last mile facilities. This 
project studies Coppel’s last mile fleet composition by minimizing transportation costs and CO2  emissions, while remaining 
competitive with on-time delivery performance.

Strategic Approach for Assessing Supply Chain Resilience Investment Options
By Rachael Clark and Caroline Pan
Advisor: Mr. Jim Rice
Topic Areas: Risk Management, Supply Chain Strategy

This research intends to examine how to identify the necessary investments within a value stream to increase supply chain 
resilience for a firm. We aim to create a prototype to quantify and rank various alternatives (resilience actions) using Monte Carlo 
simulation.

Inventory Rebalancing Through Lateral Transshipments
By Himanshu  Halbe and Jinwoo Je  
Advisor: Dr. Ilya Jackson and Dr. Ozden Tozanli
Topic Areas: Inventory Mangement, Data Analytics, Healthcare
 
Due to inaccurate inputs and high supply/demand variability, inventory optimization is prone to inventory imbalance at the SKU-
DC level in practice. By analyzing dataset of a major medical device company, this capstone studies how inventory rebalancing 
through lateral/reverse transshipments can improve cost and service levels of the company. We implement Mixed Integer Linear 
Programming (MILP) to find the optimal solution followed by post-hoc scenario analysis and simulation to uncover business 
insights. 

Quantifying Warehouse Automation and Sustainability
By Miguel Garcia Gonzalez and Taylor Peterson
Advisors: Dr. Eva Ponce and Dr. Edgar Gutierrez-Franco 
Topic Areas: Warehouse, Omnichannel, Sustainability

Facing unprecedented growth in e-commerce, companies are turning to automated warehouse solutions to combat looming 
labor shortages. In our capstone, we aim to uncover best practices for warehouse automation and quantify the environmental 
impact of these solutions. Once we have determined the relationship between automation and emissions, we will recommend 
strategies that can be employed to balance the desired level of automation with sustainability goals.

https://ctl.mit.edu/pub/thesis/synchronization-ocean-export-supply-chain
https://ctl.mit.edu/pub/thesis/secret-recipe-modeling-warehouse-throughput
https://ctl.mit.edu/pub/thesis/strategic-tool-finding-optimal-last-mile-fleet-size-fleet-composition-using-knapsack-bin
https://ctl.mit.edu/pub/thesis/strategic-tool-finding-optimal-last-mile-fleet-size-fleet-composition-using-knapsack-bin
https://ctl.mit.edu/pub/thesis/channel-flow-optimization-product-allocation-grocery-retail
https://ctl.mit.edu/pub/thesis/strategic-approach-assessing-supply-chain-resilience-investment-options
https://ctl.mit.edu/pub/thesis/e-commerce-business-business-e-b2b-distribution-strategy-and-network-design-nanostores
https://ctl.mit.edu/pub/thesis/inventory-rebalancing-through-lateral-transshipments
https://ctl.mit.edu/pub/thesis/delivering-locally-sourced-nutritious-food-indian-households
https://ctl.mit.edu/pub/thesis/quantifying-warehouse-automation-and-sustainability
https://ctl.mit.edu/pub/thesis/e-commerce-based-closed-loop-supply-chain-plastic-recycling
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Global Home Care Supply Network Design Optimization
By Danniel Gonzalez and Shahidul Hoque
Advisor: Dr. Milena Janjevic
Topic Area: Risk Management, Network Design, Supply Chain Strategy 

Companies can do simulations to understand the financial consequences for disruptions, but the quality of insights is highly 
depended on the input data. A vulnerability map is a framework to create that input data by understanding how exposed a supply 
chain is towards disruptions. This will be the focus for this project.

The Impact of Logistics Provider Data Maturity in Defining Scope 3 Transportation Emissions
By Jessica Yao Xiong and Nora Lestari
Advisor: Dr. Josué C. Velázquez-Martínez
Topic Area: Sustainability, Supply Chain Strategy, Transportation

The purpose of this capstone is to establish an accurate and reliable baseline for Scope 3 emissions reporting and to identify 
impactful emissions reduction initiatives in partnership with our sponsoring company. The intent of our study is to 1) map the 
company’s existing inbound transportation activities, 2) calculate actual emissions from its top 5 to top 10 logistics suppliers 
representing ~70% of total emissions, 3) identify hotspots and potential effects of switching modes of transportation, and 4) 
provide future state recommendations to reduce and to minimize upstream CO2 emissions. 

Network Design in Maintenance Inventories for Electric Utilities
By Jason Maen and Nicholas Winters
Advisor: Mr. Tim Russell
Topic Area: Network Design, Inventory Management, Risk Management

Electrical grids are under increasing strain from multiple factors causing disruptions for their generating stations and the grid. We 
examine whether companies can improve the efficiency and resiliency of their power distribution operations by modifying their 
warehouse network from a decentralized model to a hub and spoke system. Research should be broadly applicable to companies 
with a geographically disperse asset base and a high cost of downtime.

Democratizing access to supply chain finance for SMEs
By Daniel Granados Nicholls and Emre Muzaffer  Kulluk
Advisor: Dr. Mehdi Farahani
Topic Area: Risk Management, Data Analytics, Digital Transformation

SMEs are 2.6x times more likely to be rejected for a loan than a multinational.  Our hypothesis is that by leveraging operational 
supply chain data from logistics trade operators, financial institutions can democratize access to supply chain financing.

Understanding the State of Supply Chain Sustainability
By Taryn Wenske and Avanika Gupta
Advisor: Dr. David Correll
Topic Area: Sustainability

The purpose of this capstone is to understand the current state of Supply Chain Sustainability. We will be looking at how 
sustainability commitments differ by group (e.g., language translation, gender, industry, age) and how the long term implications 
of COVID-19 have impacted supply chain sustainability commitments.

                 

https://ctl.mit.edu/pub/thesis/global-home-care-supply-network-design-optimization
https://ctl.mit.edu/pub/thesis/potential-benefits-drones-vaccine-last-mile-delivery-nepal
https://ctl.mit.edu/pub/thesis/impact-logistics-provider-data-maturity-defining-scope-3-transportation-emissions
https://ctl.mit.edu/pub/thesis/network-optimization-international-inbound-logistics
https://ctl.mit.edu/pub/thesis/network-design-maintenance-inventories-electric-utilities
https://ctl.mit.edu/pub/thesis/vessel-network-optimization-great-lakes-region
https://ctl.mit.edu/pub/thesis/democratizing-access-supply-chain-finance-small-medium-enterprises
https://ctl.mit.edu/pub/thesis/vessel-network-optimization-great-lakes-region
https://ctl.mit.edu/pub/thesis/understanding-state-supply-chain-sustainability
https://ctl.mit.edu/pub/thesis/vessel-network-optimization-great-lakes-region
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Who Are You Gonna Call?: A Smart Recommendation System for Carrier-Shipper Matching
By Kai-Wei Lin and Lauren Fellin
Advisors: Dr. Chris Caplice
Topic Area: Transportation, Data Analytics

Our project seeks to develop a recommendation system for matching carriers and shippers primarily based on carrier profiling 
data and historical movement data. The system aims to assign scores of “goodness of fit” to different carriers when serving shipper 
clients.

Closed-Loop Supply Chain Design for Sustainable Procurement of Office Supplies at MIT
By Pranav  Prakash and Shah Akibur Rahman
Advisor: Dr. Jarrod Goentzel
Topic Area: Sustainability, Supply Chain Strategy

In partnership with the MIT’s Office of Sustainability, Vice President’s Office for Finance & in an effort to support the MIT Climate 
Action Plan - this capstone project strives to identify ways of driving sustainable purchasing efforts of office supplies on the MIT 
campus and increase takeback of these commodities by the suppliers. The project provides a framework for key operational 
process implementations that support the DLC’s (Department/Labs and Centers at MIT) existing fulfillment workflows, co-creates 
a solution that consolidates inbound shipments of office supplies on the MIT campus and provides avenues to easily drop-off 
office supply take-back items (such as toner cartridges, batteries, tech-waste, packaging material such as packaging film, air 
pillows etc.) making MIT’s office-supplies supply chain closed loop and circular.  

Solving the Traveling Salesman Problem via Semantic Segmentation with Convolutional Neural Networks
By Jia Kai Samuel Chin
Advisors: Dr. Matthias Winkenbach
Topic Areas: Machine Learning, Transportation, Urban Logistics

The focus of this thesis is on solving the TSP for transportation applications in a Manhattan Grid in the image domain.

https://ctl.mit.edu/pub/thesis/who-are-you-gonna-call-smart-recommendation-system-carrier-shipper-matching
https://ctl.mit.edu/pub/thesis/improving-survival-micro-small-firms-latin-america-during-covid-19-srm-and-crm
https://ctl.mit.edu/pub/thesis/closed-loop-supply-chain-design-sustainable-procurement-office-supplies-mit
https://ctl.mit.edu/pub/thesis/supply-chain-simulation-production-strategy-evaluation
https://ctl.mit.edu/pub/thesis/solving-traveling-salesman-problem-semantic-segmentation-convolutional-neural-networks
https://ctl.mit.edu/pub/thesis/advancing-circular-economy-plastics-through-ecommerce
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