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Introduction 

Welcome to the 2019 Master of Supply Chain Management (SCM) Research Journal.

The forty-five projects submitted by the SCM Class of 2019 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 of consumer goods distribution, humanitarian response, production planning, inbound 
transportation, supply chain risk, demand forecasting, and inventory management.   

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 mid-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 executive summaries on the CTL website at:  http://ctl.mit.edu/pubs.   If you would like to learn more about the 
SCM Master’s Program or sponsor a master’s student’s research, please contact us directly.  

Happy reading!

Dr. Josué Velazquez                Dr. Maria Jesus Saenz
Executive Director, MIT SCM Program              Executive Director, MIT SCM Blended Program

josuevm@mit.edu                mjsaenz@mit.edu
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Economic Sustainability of the Mango Value Chain
By: Le Hai Phu
Advisor: Dr. Alexis Bateman
Topic Areas: Agricultural Supply Chain, Resilience, Case Study
 
This research explores the economic dimension of sustainability with a specific focus on the mango value chain in Cai Be, a key 
fruit production area in Vietnam. A comprehensive analysis of the mango value chain provides a deep understanding of how 
the total added value is distributed among different actors and of who holds the most power. The analysis results led to the 
recommendation that farmers join cooperatives to gain economic benefits through more stable prices and low input costs. 

Cost-benefit Analysis of a Blockchain-based Supply Chain Finance Solution
By Patara Panuparb
Advisors: Dr. Imna Borrella, James Blayney Rice
Topic Areas: Blockchain, Supply Chain Finance
 
Using cost-benefit analysis, this thesis explores the net value of implementing blockchain technology in supply chain finance 
arrangements. A new cost-benefit model and operating processes for traditional and blockchain-based supply chain finance 
solutions are proposed. The thesis applies the cost-benefit model to a real-world case study of supply chain arrangement in 
Thailand to evaluate and estimate the net value of implementing blockchain technology for the involved parties.

Demand Forecasting for Ebola Responses
By: Robert C. Rains III
Advisor: Dr. Jarrod Goentzel
Topic Areas: Demand Forecasting, Humanitarian, Strategy
 
An expeditionary clinical intervention to contain an Ebola outbreak has significant supply chain challenges due to the nature of 
the mission. In-patient services require uninterrupted support in material, facility, and staff requirements. Settings are frequently 
austere environments that create capacity constraints and long lead times for fulfillment.  To resolve these challenges, a clear 
methodology for demand forecasting is critical.  This research project analyzes the service requirements of an Ebola response by 
modeling patient flow.

Demand Forecasting and Inventory Management for Spare Parts
By Gaurav Chawla and Vitor Miceli
Advisor: Dr. Nima Kazemi
Topic Areas: Demand Forecasting, Inventory Management, Spare Parts Management
 
In this project, we researched the literature to find best practices for companies when dealing with the scope of managing spare 
parts. We focused on the main issues that companies have to address in this context.: demand forecasting practices and inventory 
management practices. We were able to improve the forecast accuracy in the range of 7% to 14%. Furthermore, we were able to 
improve the service level by 3%.

Switching Rules for Optimal Ordering
By: Shilpa Shenoy and Ai Zhao
Advisor: Dr. Marina G Mattos
Topic Areas: Demand Planning, Inventory, Optimization
 
This research focuses on optimizing the raw material ordering policy for one product segment in a CPG company. The product 
faces a high degree of volatility in demand, with suppliers offering quantity discounts. The model we developed provides the 
minimum order quantity (MOQ) to use while re-ordering raw materials in a way that reduces total costs while storing sufficient 
inventory. It incorporates a switching rule that switches the MOQ to a higher or lower value depending on the demand forecast.

Class of 2019 SCM Research Projects
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Forecasting Model for Sporadic Distributor-Based Market
By: Ahmed Elazzamy and Stanley Park
Advisor: Dr.Tugba Efendigil
Topic Areas: Demand Planning, Forecasting, Supply Chain Planning  

This research investigates the benefits of linking downstream distributor data in a fast-moving consumer goods company to 
improve forecast accuracy for intermittent demand. We used multi-tier regression analysis to link distributor sellout data to 
a retailer in order to predict shipment volume, and compared that to the Croston method. We concluded that using multi-
tier regression analysis has improved forecast accuracy in some cases; however, the success of this method is subject to data 
availability, which could be a constraint in certain situations.

E-Commerce and the Environment: Finding the Optimal Location for In-store Pick-up
By Yangfei Liu and Carla Alvarado
Advisors: Dr. Josué C. Velázquez Martínez, Dr. Cansu Tayaksi
Topic Areas: Environment, Last Mile, Urban Logistics 

Our research focused on an American department store chain with the aim of selecting the optimal stores as pick-up spots 
and evaluates the environmental impact of the findings. We used more than 10 million records provided by the company and 
developed a binary integer linear programming model to estimate potential savings. We performed a sensitivity analysis to 
analyze the economic and environmental impact of the customer’s decisions.

Omnichannel Supply Chain Transformation for Third Party Logistics Providers
By: Neysan Nejat Oliver Kamranpour and Marion Konnerth
Advisors: Dr. Eva Ponce Cueto, Dr. Marina Guimaraes Mattos
Topic Areas: Fulfillment, Optimization, Inventory 

This work presents the tangible benefits an omnichannel distribution network can provide over simpler multi-channel systems. 
It also elaborates a framework to enable a successful transition to an omnichannel network from an Information Technology 
perspective. The analysis considers an e-commerce distribution network in China, belonging to Maersk Logistics, a third-party 
logistics provider.

Optimal Inventory Model for Managing Demand-Supply Mismatches for Perishables with Stochastic Supply
By Iyer N.V. Parameshwaran
Advisor: Dr. Nima Kazemi
Topic Areas: Inventory, Optimization, Sourcing 

Businesses dealing with a spike in demand for perishables during festival periods in India may have to live with lost sales and/or 
expired items. As a case study, we look into the dairy industry, which deals with liquid milk, where both raw material and finished 
goods are perishable. Merely stockpiling inventory of either item, without paying attention to potential inventory losses, is not an 
optimal strategy. We formulate a stochastic optimization model to determine the supply targets for inventory planning that leads 
to optimal profits over the time-series.
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Leveraging E-commerce Sites to Absorb Retail Stores’ Excess Inventories
By: Hyuk Jin Cho and Ketan Lahoti
Advisor: Dr. Bruce C. Arntzen
Topic Areas: Inventory, Retail, E-commerce, Case Study 

This study develops a model to automate the process of quantifying excess inventory across thousands of retail locations for the 
client company. We also suggest a process for reducing stock. We propose operational guidelines for each store to pick top stock 
keeping units (SKUs) and pack and ship them from stores to the nearest Mail Centers in the frequency determined through a cost 
benefit analysis.
 

Replenishment Policies for Retail Pharmacies in Emerging Markets
By: Kevin Kwan Yu Chu and Juan Manuel Martínez Pizano
Advisor: Dr. Christopher Mejía Argueta
Topic Areas: Inventory, Healthcare, Retail 

This research focused on understanding the effects of supplier-pushed discounts and stock-outs on overall costs in retail 
pharmacies. We found that maximizing supplier-pushed discounts may be detrimental. Additionally, we examined the tradeoffs in 
inventory holding costs vs. enforcing high service levels while leveraging supplier-pushed discounts. We determined that optimal 
replenishment policies are subject to SKU characteristics, such as backorder rate. Our proposed inventory models can save the 
sponsor company 34%.
 

Inventory Planning in the Engineer-to-Order (ETO) Steel Industry
By: Don Guo
Advisors: Dr. Nima Kazemi, Dr. Josué C. Velázquez Martínez
Topic Areas: Inventory Planning, Manufacturing, ETO 

This capstone studied the raw materials inventory planning of an ETO steel infrastructure manufacturer. seeking to improve its 
inventory management system. Two inventory planning models (s,Q model and R,S model) were studied. The main contribution 
of the model is to suggest optimal safety stock level, review period, and order quantity to the company. Results show that the (R,S) 
model is better for the case company: it will help the case company optimize its inventory spending on an annual basis. 
 

Improving Inventory Strategies for Consumable Materials
By Jake Haber
Advisor: Bruce Arntzen
Topic Areas: Inventory, Strategy, Manufacturing 

In this project, a pilot program was created and implemented that successfully integrated a new inventory approach affecting ten 
strategically important part numbers for a defense contractor. Pilot program materials were pushed out to the production floor via 
a Kanban inventory management system for storage until time of use. Benefits realized include scrap frequency reduction and a 
significant positive impact on labor cost avoidance through improved process flows. 

Joint Replenishment and Base Stock Model for the U.S. Beer Industry
By Nate Moison
Advisors: Dr. Josue Velazquez, Dr. Sergio Caballero
Topic Areas: Inventory, Supply Chain Planning, Case Study 

This project provides a solution to the inventory deployment problem by determining how a joint replenishment approach, 
combined with the base stock inventory policy, improves the deployment of inventory across the MillerCoors supply chain.  A 
repeatable and scalable heuristic is developed which employs joint replenishment to determine economic production frequencies 
and links to the base stock policy across all echelons within the supply chain.                
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A Metaheuristic Approach to Optimizing a Truck and Drone Delivery System
By: Rick (Yue) Kuang
Advisor: Dr. Mohammad Moshref-Javadi
Topic Areas: Last Mile, Urban Logistics, Artificial Intelligence 

This research furthers the understanding of the application of autonomous flying drones for improving parcel delivery 
performance. An optimization algorithm was created to determine the best route of truck and drones for delivery of packages. 
The analysis can be broadly applied to a wide range of truck-and-drone routing problems. The software developed from this 
research has additional value as a blueprint for a future product that can provide tactical scheduling and decision optimization 
functionality to drone embedded systems in the field.

Incentivizing No-Rush Delivery in Omnichannel Retail
By: Alison M Heuser, Tabjeel Ashraf
Advisor: Dr. Eva Ponce, Dr. Sina Golara
Topic Areas: Last Mile, Retail 

E-commerce sales have grown exponentially since the smart phone was introduced. Customers want fast delivery, which is 
expensive.  Incentives can be used to influence customers to choose no-rush delivery.  This study focuses on the fast fashion 
industry and combines research on consumer behavior with a logistics cost model to determine the effectiveness of incentives to 
drive cost savings.  This study showed that it is critical to study both consumer behavior and logistics costs together for a retailer 
to determine the correct incentives.

Is Your Last-Mile Delivery Ready for Drones?
By: Oriol Rosales Garcia, Antonius Santoso                   
Advisor: Dr. Mohammad Moshref-Javadi
Topic Areas: Last-Mile Delivery, Optimization 

The use of drones has emerged as an innovative and viable business solution for last-mile distribution. There are various operating 
models for a drone-based last-mile delivery system, from a pure drone delivery model where customers are served by drones (no 
trucks) to a shared truck-drone delivery model where customers can be served by either trucks/drones. This thesis quantitatively 
models these different drone-based last-mile delivery systems and compares their benefits and shortcomings under various 
operating models. 

Light Electric Freight Vehicles for Last-Mile Delivery
By: Ronald Veldman
Advisor: Dr. Matthias Winkenbach
Topic Areas: Last Mile, Optimization, Urban Logistics 

A recent development in the postal sector is the use of light electric freight vehicles (LEFV) in urban and suburban areas as a 
sustainable and cheaper solution for last-mile delivery. Limited research has been performed regarding the impact of LEFV on 
distribution cost and network design. This thesis introduces a two-echelon location routing model for postal operators (POs) to 
determine the optimal network configuration for mail and parcel delivery in order to minimize total distribution costs using LEFV 
in their vehicle portfolio. 

Collaborative Last Mile Delivery
By: Arun Prasad Nagarathinam, Minhui Zhang
Advisor: Dr. Maria Jesus Saenz, Dr. Marina Mattos
Topic Areas: Last Mile, Retail, Urban Logistics 

Our study focuses on how to build a logistics platform that allows horizontal collaboration in last mile delivery. The framework 
includes such steps as identifying a partner, calculating the cost benefits, and designing collaborative rules based on the 
incentives and KPIs for each stakeholder. Our study suggests that selecting the correct delivery areas and having the right partners 
will help the platform build density and order volume. This will create a reinforcing loop where more orders will generate 
increased demand for drivers and drive down delivery cost, thus enhancing the competitiveness of the platform. 
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Impact of Freight Consolidation on Logistics Costs and Emissions
By: Ajay Mohan and Sik (Lance) So
Advisors: Dr. Josué C. Velázquez-Martínez, Dr. Karla M. Gámez-Pérez
Topic Areas: Last Mile, Sustainability, Transportation 

This research explores the impact of longer delivery lead times on last mile delivery costs and emissions for an Omnichannel 
retailer. The results suggest that longer lead times provide opportunities to improve truck utilization by improving shipment 
consolidation. At the same time, increasing route time in the delivery zone also improves utilization and reduces the overall 
number of trips in high density areas.

Comparison and Financial Assessment of Demand Forecasting Methodologies for Seasonal CPGs
By: Burak Gundogdu and Jeffrey Maloney
Advisor: Dr. Tugba Efendigil
Topic Areas: Machine Learning, Forecasting, Inventory 

In this research, the performance of the statistical forecast of our sponsor company, King’s Hawaiian, is compared to machine 
learning models. Evaluating multiple machine learning models across different parameters and data, a model that reduced the 
forecast error was identified. Translating the change in forecast error to reductions in safety stock, the inventory savings were 
found to be sufficient to offset the incremental costs associated with more advanced analytics. Our results show that machine 
learning adds value for seasonal CPGs.  

RFID & Analytics Driving Agility in Apparel Supply Chain
By: Anil Kumar and Peter Ting
Advisor: Dr. Maria Jesus Saenz Gil De Gomez
Topic Areas: Machine Learning, Retail, Tracking & Tracing 

This capstone focuses on how RFID creates value in the traditional mass apparel supply chain by improving agility. Based on 
our sponsor’s RFID pilot, we performed several analyses to identify relevant value drivers in the logistics & distribution and retail 
stages. The result shows that RFID substantially improves retail store KPIs. Furthermore, other stakeholders can leverage RFID data 
and perform advanced analytics, driving value creation.

Predicting Shipping Time with Machine Learning
By: Antoine Jonquais, Florian Krempl
Advisors: Dr. Roar Adland, Dr. Haiying Jia
Topic Areas: Machine Learning, Transportation 

This research project focused on how to apply machine learning to make predictions regarding shipping times between South 
East Asia and North America, from factory to port of destination. Using a Random Forest algorithm and building four models to 
produce estimates at each step of the shipping process, we built a functional tool that yields superior results compared to more 
traditional methods.
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Aggregate Production Planning for Engineer-to-Order Products
By: Cheng Cheng and Elizaveta Shafir
Advisor: Dr. Alexander Rothkopf
Topic Areas: Manufacturing, Optimization, Supply Chain Planning 

The contract manufacturing industry is shifting from standard to customized engineer-to-order products. ETO orders have 
production process uncertainties, which increase costs. We formulate an Aggregate Production Planning (APP) model as a 
deterministic, multi-product, multi-stage, and multi-period linear programming (LP) model. The model minimizes the total 
production cost by balancing the in-house production, inventory holding, outsourcing, overtime, and backlogging costs.

Facility Location Optimization for Last-mile Delivery
By: Brittany C Collins and Hao Wang
Advisor: Dr. Sergio Caballero
Topic Areas: Optimization, Last Mile

The final leg of transportation of goods to the end recipient, or the “last-mile,” is of increasing importance to freight services 
companies. This project explored the tradeoff between facilities’ costs and the implied savings on transportation costs. We used 
center of gravity analysis and mixed-integer linear programming to recommend an alternative network of facilities which reduced 
overall costs compared to the existing network. 

Analytical Model: Evaluating Incoterm Conversion
By: Mark C. Brown, Pratik Yadav
Advisor: Dr. Bruce Arntzen
Topic Areas: Sourcing, Strategy, Risk Management 

This capstone project investigates the material buying arrangements that a buying entity will take on.  The research focuses on 
a select group of products from a select group of suppliers. The suppliers have different characteristics such as origin, volume, 
and price. Total logistics costs and risk are included per incoterm option to give managers an overview of how to approach 
buying decisions.  The result is a matrix of selected scenarios that will allow the buyer to understand the risk associated with each 
incoterm.

 
Assessing Feasibility of the Delivery Drone
By: Blane Butcher and Kok Weng Lim
Advisor: Dr. Justin Boutilier
Topic Areas: Strategy, Transportation, Last Mile 

Delivery drones have been highly anticipated in worldwide transportation networks since Amazon announced their exploration 
of the  eld in 2013. A variety of questions surround the topic. They center around operational and  nancial feasibility, government 
regulations, and technological capabilities to name a few. Our project found that the sponsoring company currently has 0% of 
their current deliveries eligible for drone delivery with a future potential of up to 35%.
 
 
Behavioral Management Patterns: Small Firms’ Recipe for Growth
By: Fadi Abou Chacra and Joshua Rocha
Advisor: Dr. Josué C. Velázquez-Martínez, Dr. Cansu Tayaksi
Topic Areas: Strategy, Risk Management, Resilience

This paper explores the potential associations between behavioral management patterns and business growth and productivity in 
micro and small enterprises in Latin America.
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Analytics Driving Supply Chain Segmentation for Lenovo
By Luiz Gosling and Javier Urrutia
Advisor:  Dr. Maria Jesus Saenz
Topic Areas: Supply Chain Strategy, Segmentation, K-Means Clustering 

This research explored a machine learning application for customer-oriented supply chain segmentation at Lenovo. A k-means 
model of the Importance and Complexity dimensions identified four major segments in their Hyperscale business unit. Our 
analysis suggested the design of three distinct policies and strategies for the identified clusters. Lenovo will expand the model 
for other business units, and integrate more segment characteristics and performance metrics, particularly capturing Customer 
Experience and Cost Efficiency.

Investigation of Potential Added Value of DDMRP in Planning Under Uncertainty at Finite Capacity
By: Leo Ducrot and Ehtesham Ahmed
Advisors: Dr. Sergio Alex Caballero, Dr. Tugba Efendigil
Topic Areas: Supply Chain Planning, Optimization, Simulation 

In this project, we investigated how Demand Driven MRP (DDMRP) operates in a capacity constrained environment. Using 
qualitative and quantitative analysis, we proved that DDMRP increases service levels and reduces both inventory levels and 
customer order lead times. The financial impact of these results combined with the competitive advantage derived from the 
improved service gives DDMRP the potential to be a game-changer in supply chain planning.

Applying Human-Machine Interaction Design Principles to Retrofit Existing Automated Fright Planning 
Systems  
By: John Bishop Ravenel
Advisor: Dr. Eva Ponce Cueto
Topic Areas: Supply Chain Planning, Resilience, Transportation 

This master’s thesis focuses on the application of human-machine interaction (HMI) design to an existing freight planning system 
used in a closed loop supply chain business.  The system is analyzed along with opportunities for improvement. HMI principles are 
applied to model, retrofit, and improve the overall joint scognitive planning system consisting of a several-part automated system 
and human actors.

Gender Impact on Small Firms in Latin America
By: Yen-Nong Su
Advisors: Dr. Josué C. Velázquez-Martínez, Dr. Cansu Tayaksi
Topic Areas: Supply Chain Finance, Gender 

This research examines whether gender difference affects the cash management efficiency of micro and small enterprises (MSEs) 
in Latin America. Cash conversion cycle (CCC), is adopted in this study as the key indicator to measure the cash management 
efficiency. According to our findings, we recommend that MSEs owners in Latin America who want to improve their cash 
management efficiency should put their first priority on revamping their inventory management system, such as by building up 
records and basic inventory policies.
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U.S. Consumer Preferences for Seafood Traceability
By: Sunitha Ray    
Advisors: Dr. Alexis Bateman, Dr. Inma Borrella
Topic Areas: Traceability, Supply Chain Analytics, Supply Chain Sustainability
 
Whole-chain seafood traceability in America remains a challenge despite recent government mandates such as tighter import 
regulations and the Seafood Import Monitoring Program (SIMP) as well as efforts from retail and supply chain players. While 
government and industry drive existing traceability implementations, the role of consumer preferences remains largely 
unexplored. This study shows that consumer preferences play a smaller role in driving traceability compared to other drivers, due 
to several exogenous reasons. 

Increasing Fleet Utilization Through a Heuristic to Determine Backhaul Routes   
By Geetika Tahilyani and Shrihari Venkatesh
Advisor: Dr. Karla Gámez Pérez 
Topic Areas: Transportation, Distribution, Environment 

We developed a heuristic that determines the closest vendor to the last store in each route and then matches the vendors with the 
forecasted demand to ensure there are enough pickups for the scheduled backhauls. The total trip time is then calculated using 
the total trip distance and the time to load the delivery. We performed a case study on the distribution network of Food Lion. Our 
analysis identified 18 backhaul solutions that would yield $320,000 in annual savings and reduce carbon emissions by 166,800 lbs. 
 

Root Cause Analysis and Impact of Unplanned Procurement on Truckload Transportation Costs
By Nishitha Reddy Aemireddy, Xiyang Yuan
Advisor: Dr. Chris Caplice
Topic Areas: Transportation, Sourcing, Strategy 

An increase in tender rejection rates directly results in an increase in transportation costs for shippers. Increasing demand in the 
market from 2015 to 2018 was a major cause of the increase in tender rejections. The research found no evidence that increasing 
tender lead times decreases tender rejections. However, improving lane consistency and controlling volatility can lower costs and 
reduce tender rejection rates. 
 

Alternate Pricing Model for Transportation Contracts
By: Atmaja Sinha and Rakesh Thykandi
Advisor: Dr. Chris Caplice
Topic Area: Transportation, Procurement, Optimization 

In a tight market, when contracted carriers are unable to fulfill the shipper’s demands, the shipments are tendered to the spot 
market, where the costs are more and service levels are lower. We developed a dynamic index-based pricing that not only reduces 
the auction ratio, but also quantifies the incremental line haul savings/costs. We developed an optimization model based on 
national DAT rates to maximize the number of shipments moved from spot market to contracted carriers, while satisfying various 
constraints such as cost and monthly variation.
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Optimal Green Fleet Composition Using Machine Learning 
By: Elissar Samaha, Vrushali Patil
Advisors: Dr. J. Velázquez Martinez, Dr. K. Gámez Pérez
Topic Areas: Transportation, Optimization, Machine Learning  

In this research we used machine learning algorithms to analyze vehicle performance and examined CO2 emissions for varying 
route and load conditions. We used these insights to build an optimization model. By running different scenarios on our test case 
fleet, we observed a 700,000 KgCO2 drop in emissions for approximately 37000 USD of the increase in overall fleet costs. This 
increase was marginal compared to the cost benefits realized by optimal fleet replacement policy over the baseline scenario. 

Transportation Cost and Tariff Optimization in the Specialty Tire and Wheel Industry
By: Kristin Pedersen and Brian O’Donnell
Advisor: Tim Russell
Topic Areas: Transportation, Optimization 

This capstone evaluated the impact transportation and tariff rate fluctuations have on the optimal transportation network flow.  
To determine the optimal flow for the Carlstar Group, a global leader in the specialty tire and wheel industry, a mixed integer 
linear programming model was developed.   Results indicate that 17% savings on distribution costs can be achieved by increasing 
the number of direct to customer shipments. Further, optimal network flows were fairly resilient to fluctuations in transportation 
and tariff rates. 
 

Can Powerloop improve freight performance for shippers?
By Elisa Fankhauser and Ge Li
Advisor: Lars Sanches
Topic Areas: Transportation 

This research studied the impact of Powerloop, a universal trailer pool program, on detention fees and on-time delivery 
performance. Unlike traditional live-load freight, Powerloop allows shippers to pre-load freight by using dropped trailers, 
improving carrier utilization and limiting detention time. The results of our discrete-event simulation model indicate that 
Powerloop can save shippers up to $16 per load in detention fees and improve on-time delivery by 2% compared to traditional 
freight. 

The Impact of Special Events on the Freight Spot Market 
By Adam Gard and Olasunkanmi Famofo-Idowu
Advisors: Dr. David Correll, Dr. Chris Caplice
Topic Areas: Transportation, Strategy 

This study evaluated the impact that disruptions, like hurricanes and other disasters, have on spot market rates for freight services. 
The research focused on the US market and used transaction data from one of MIT CTL’s partners. Using regression models, we 
did not find evidence to suggest meaningful linear correlation between the occurrence of the special events, in time and space, 
relative to freight volume and rates. 

The Impact of Product Portfolio Complexity on Fleet Size
By: Juan Santiago Mollard and Sebastian Bello Buitrago
Advisor: Jarrod Goentzel
Topic Areas: Transportation, Product Portfolio, Fleet Size 

The more products a company offers, the greater the complexity of its supply chain. This project measured how reducing the 
number of products affects the multi-compartment fleet size of a chemical company. The analysis was performed by running 
eight scenarios of a Monte Carlo simulation for each of the company’s plants: one scenario for each quarter, with and without 
product replacement. The results showed that reducing the number of products can reduce the fleet size by 7%. 
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Simulation Test Bed for Drone-Supported Logistics Systems
By: Brent Ashley McCunney and Kristof Peter Van Cauwenberghe
Advisor: Dr. Mohammad Moshref-Javadi
Topic Areas: Urban Logistics, Last Mile, Transportation  

Our research focused on the impact of using drones to resupply transshipment points on delivery times and travel distance, in 
an urban environment. We developed an optimization model that uses the coordinates of customers and the actual travel times 
between these coordinates to fix the ideal location of the transshipment points. Our simulation indicates that using drones can 
significantly reduce delivery times. The ideal number of transshipment points is highly dependent on the city and its topology. 
The number of drones, loading capacity, and speed have little to no impact on the delivery times and distance traveled.

Modeling Large Scale E-Commerce Distribution Networks
By Nelson Calero, Yao Zhang
Advisor: Milena Janjevic
Topic Areas: Urban Logistics, Last-Mile, Inventory

As urbanization and e-commerce continue to grow at a rapid rate, companies are rethinking the way they operate their final-
mile distribution networks in urban areas. How can companies leverage their existing e-commerce distribution networks to 
fulfill demand across multiple service offerings and how should they jointly consider inventory control decisions in those design 
decisions? This capstone project developed a framework that companies can use to solve large and complex distribution network 
problems effectively.
 

Integrating Collection-and-Delivery Points in the Strategic Design of Last-Mile E-Commerce Distribution 
Networks
By: Himanshu Rautela
Advisor: Dr. Milena Janjevic
Topic Areas: Urban Logistics, Last Mile, Distribution 

Collection-and-delivery points (CDPs) allow for the aggregation of demand and enable reductions in delivery travel time 
and costs. CDPs also help minimize additional tours arising due to failed deliveries or failed pickups for returns. We propose 
a mathematical framework that integrates CDPs into the design of the overall distribution network, including the location of 
upstream transshipment facilities. The results demonstrate that failed deliveries and failed return pickups increase both the last-
mile cost and the overall cost of distribution. The introduction of CDPs effectively reduces these costs by aggregating the demand.

Last-Mile Distribution Network Optimization in Emerging Markets: A Case Study in São Paulo, Brazil
By: Oswaldo Almonacid Rivas and Kenneth Greene
Advisor: Dr. Matthias Winkenbach
Topic Areas: Urban Logistics, Last Mile, Case 

Urban last-mile delivery in megacities is becoming one of the most complex challenges in a global supply chain. Companies must 
consider several variables when designing their distribution networks, such as facility and vehicle selection, and external factors 
including rising customer expectations, and agglomeration of population in emerging megacities. We propose an optimization 
model to determine the most responsive, minimum-cost last-mile distribution network of a beverage company in São Paulo, 
Brazil. 
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