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CTL Faculty Spotlight

1.How canresilience be builtin the supply chain for firms using mass adoption of
Operations Research (OR)? Can some standard methodologies for understanding the
strength of the supply chainbe formulated through OR?

This question is timely, as we are just out of the pandemic and therefore it is very interesting for a practitioner. The one research
work that comes to my mind immediately is the one on Resilient Supply Chain (David Simchi-Levi, 2020); it proposes that risk
handling in supply chain can be overcome in totality. The idea is to avoid risks rather than mitigating or tackling with risks after it
hasoccurred. The supply chain thusbecomesresilient. Theideaisto look at the entire supply chain as a set of nodes, in terms of the
four functions: sourcing, production, distribution and logistics. Each function and the entities associated with each function
should be indexed in terms of their levels of risk exposure and the typical time taken for them to come out of the risk exposure. The
indices of nodes and the entities are used to design the supply chain, depending on the organization’s risk handling appetite. This
forms a large-scale optimization problem, when the entire network is being considered, whether the criticality is in terms of
financial or operational performance. Conventionally, in practice, organizations opt for redundancy in capacity to mitigate risks
and its effects.

2. What are the key research questions concerning the environmental impacts of the supply chain management
and how optimization techniques are helping in mitigating the impact?

Green supply chain is perhaps the most important research topic these days. Worldwide, there is an increased awareness on
environment protection and many governments have initiated policies to promote green initiatives in all industries. Therefore,
firms have a motive to adopt to sustainable operations. This combined with technological advancements and IoT hardware has
opened innumerable opportunities to optimize supply chain operations. Unlike legacy structures, firms are not interested anymore
in optimizing stand-alone functions. The need is to deliver wholistic solutions that are time-consistent and scientifically proven.
R&D divisions in several firms exploit a combination of Al and ML tools in their optimization models to develop sophisticated
solutions.

3. How do large-scale optimization techniques in general help in making last-mile delivery more efficient,
equitable, and responsive and facilitate shared usage of resources? Any thoughts on creating structured publicly
available datasets for facilitating research across industry, policymakers, and academia?

Two major challenges for a logistics professional are (i) how to eliminate empty runs and (ii) how to optimize end-mile
connectivity. Operations planners spend considerable time and effort in (strategic, tactical, and operational) decision-making at
four functions: sourcing, operations, logistics and distribution, so that the two major challenges are reasonably handled. Large-
scale optimization techniques are the best conventional tools for a planner to design and develop systems that address these
challenges effectively and efficiently. Unfortunately, that is not enough for modern global businesses; everyone wants more for
less. Organizational functions need to be agile, adaptive, and aligned (Hau Lee, 2004). Emerging disciplines such as data analytics,
Machine learning and Artificial intelligence, automated vehicles and IoT hardware have all opened the scope and possibilities of
improving Supply Chain performance immensely. Firms are more willing to become collaborative rather than competitive to
leverage the full potential of organizational capacity and market demands. In this context, corporates are open to making datasets
available to facilitate applied research, and states are keen to initiate policies that favor businesses. This is very important for
socio-economic growth and people engagement. Employability has in fact taken a different dimension, as the skill sets required
are not mere maintenance of legacy systems, but the capability to develop agile and adaptive solutions.

4. How can education institutions facilitate technology and open-source software adoption for industry,
especially small firms?

Market needs are for holistic solutions, that perhaps one large firm may or may be capable of delivering. Therefore, firms are not
averse to co-partner with other organizations (small and big) that are complementary. Firms, irrespective of their size and scale, if
capable of delivering useful solutions are most successful. Education institutions do support several firms, as a capacity-building
exercise.lam not sureif solutions/software would be open-source or patented. Our businesses have not evolved or matured so well,
ismy understanding. There is still a sense of protection and patency constraints on private organizations. Governments could play
a role in developing standards and enforcing those standards, so that vendor capabilities become truly competitive in a level
playingfield.

QUARTERLY NEWSLETTER
JULY - SEPTEMBER 2022



CENTRE FOR TRANSPORTATION AND LOGISTICS
INDIAN INSTITUTE OF MANAGEMENT AHMEDABAD

CTL Faculty Research Papers

1. Does transport network centrality determine housing price?

Our CTL faculty, Prof. Sandip Chakrabarti investigates whether the centrality of transport networks
determines housing prices in cities. The research project uses housing price data from more than 400
neighborhoods across the city of Kolkata, India. The researchers have tested the relationship of three
alternative centrality indices (i)closeness (ii) betweenness (iii) eigenvectors which capture different
dimensions of network-wide connectedness with housing price, independently and in housing price;
both independently and in combination. Further, in the research study, two alternative network
weights have been employed two alternative network weights to derive centrality considering peak-
period and off-peak travel conditions and road transportation network performance. The spatial
autocorrelation issue has also been addressed to derive robust evidence on the centrality-price relationship. Evidence from the
study suggests that indeed transportation network centrality determines housing prices in the cities. The findings of the research
show that a neighborhood's centrality with the intra-urban road transportation network is positively associated with the average
price per sq. ft. of ownership units in multi-story apartment buildings in the neighborhood. It is seen that different centrality
indices have different effects on prices but they collectively reinforce each other. The estimated magnitude of the association
between centrality indices and housing prices is significant for policy and practice. This research study also offers specific
takeaways for metropolitan planning agencies and real estate developers, particularly in resource constrained geographic
contexts.

Find out more at: https:/www.sciencedirect.com/science/article/abs/pii/S096669232200120X?via%3Dihub

2. Operational Policies Based on Fare Box Revenue Management of Indian Railways

Indian Railways (IR) is considered to be one of the oldest and single largest public transportation
organizations in the world. Not all the routes and services of IR are profitable; however, being a state
operator, IR is compelled to operate them for political and social obligations. CTL faculty Prof.
Sunderavalli Narayanswami and PGP-2018 alumnus Lakshya Saini have developed a framework to
compute the operational cost per trip of an Indian Railway passenger service using actual data. They
analysed the total operational cost of a premium train service against generated fare-box revenue and
observed that break-even could not always be attained. The proposed framework in the research
paper recommends simple, pragmatic changes in the operational policies of IR without any
compromise on commuter benefits. The research findings have been discussed with several railway officers, and past and present
members of the Railway Board.

Find out more at: https://www.inderscience.com/offer.php?id=123516

3. An integrated bottom-up optimization to investigate the role
of BECCS in transitioning towards a net-zero energy system:
A case study from Gujarat, India

The key step in the last few years was to bring down energy system
emissions to zero to restrict the global temperature rise to well below 2
degrees Celsius. Recent studies have extensively discussed the
integration of bioenergy with carbon capture and storage (BECCS)
towards net-zero emissions from the energy system. Prof. Amit Garg &
Prof. Sachin Jayaswal, CTL faculty members use mixed integer linear
programming for bioenergy and carbon dioxide source-sink matching. India recently initiated a carbon dioxide-based enhanced
oil recovery (CO 2 -EOR) project in the matured oil wells of western India. Using this project, we propose a bioenergy-CO 2 -EOR
system to study the techno-economic feasibility and potential of (BECCS) towards net-zero emissions from energy systems. The
proposed system breaks even, without any carbon price, at the oil price of around 56 USD per barrel (USD per barrel) if using carbon
dioxide from bioethanol fermentation and at around 90 USD per barrel bioelectricity plants. A carbon price between USD 20 to 40
per ton carbon-dioxide makes the system feasible, even the oil price of 45 USD per barrel for the ethanol route. The system has net
negative carbon dioxide emission of produced oil, assuming a sequestration rate of 0.5 ton of carbon dioxide per barrel of recovered
oil. Further, it is seen in the research study that the bioenergy carbon-dioxide EOR system reduces crude oil imports, supports
ethanol blending, provides additional income opportunities at the locallevel and reduces air pollution from crop residue burning in
the fields.

Find out more at: https://www.sciencedirect.com/science/article/pii/S0360544222014116
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Major Events Organized

1. Practitioner Webinar

, e -
A practitioner webinar on The Semiconductor Chip Shortage: What EEY}’C{}‘O“ to take now to ensure success in 2022 and
caused the supply crunch and how do firms navigate the situation? cyon :
by Dr Christian Schuh was held on July 5th, 2022. =

Dr Christian Schuh is a managing director and senior partner in the
Vienna office of the Boston Consulting Group. He gave a talk about the
semiconductor industry and the industry’s supply chain complexity.
In his talk, he explained how TESLA was able to grow deliveries by
87% in the same period when the global automotive industry lost 10
million cars because of the shortage of semiconductors. During the
whole webinar, he explained the supply chain resilience for a firm.
The supply chain resilience of the firm is seen as the capacity of a company to absorb stress, recover critical functionality and
thrive in altered circumstances. He also shared insights about how firms could anticipate and prepare for worst-case scenarios
and suggested some of the response mechanisms to the crisis faced by the firms. During the crisis, firms could anticipate and
prepare for worst-case scenarios in different ways such as how firms can hold excess capacity and resources to buffer stocks,
organizing loosely linked module firms can isolate its impact and how by building the capability to respond firms can see the
desired changes.

To watch the webinar visit: https://www.youtube.com/watch?v=V_63979V_7A

2.Research Webinar

] Consolidation-based modelling for freight transportation service
network design problem, a Research Webinar by Dr. Mike Heiwtt,
Professor of Supply Chain and Management at Quilon School of
Business, Loyola University was hosted on July 21st, 2022.

| Propose two formulations of the problem

Coraoidation modsed & Mg Pymees
i on the ame a

In the webinar, Professor Heiwtt considers the optimization problem of
determining schedules for shipments on known paths within a
2 ST— terminal network which minimize vehicle transportation costs. In the
.,,.Qi_‘ talk, the professor referred to a problem of service network scheduling
i N R problem which presents two mixed integer programming formulations
\‘{‘O o e T of that problem. The first one that the professor talked about is based on
the classical idea of a time-expanded network and the second
formulation is new and is based on sets of shipments and consolidations. Professor Heiwtt showed how both analytically and
computationally the consolidation-based formulation can be superior of the two, but that its enumerative nature renders it
ineffective for instances with large numbers of shipments. Lastly, he presented a column generation-based algorithm for solving
the consolidation-based formulation that relies on solving relaxations that are integer programs. Finally, it was demonstrated how
the superior performance of the algorithms with a computational study wherein we compare it against the application of state-of-
the-art approaches from the literature. More complicated problem of determining paths and schedules for shipments within
terminal networks, which is usually modelled as a variant of the scheduled service network design problem. The talk ended with
preliminary work on developing and solving consolidation-based formulation of this problem.

To watch the webinar visit: https://www.youtube.com/watch?v=9z-wjfOmFTQ
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3. Panel Discussion

Centre for Transportation and Logistics, IMA had the pleasure of hosting two Panel Discussions in the month of August 2022 titled
Interlinkages between Indian Agriculture Market Reforms and Food Inflation (Focus on supply chain shocks) & "Multi-Modal
Logistics Park: The future of warehousingin India ".

1. InterlinkagesbetweenIndian Agriculture Market Reforms and Food Inflation (Focus on supply chain shocks)
Panellists: 1. Gopinath Munisamy, Professor of Agriculture, University of Georgia Athens
2. Badri Narayanan Gopalkrishnan, Head, Trade, Commerce and Strategic Economic Dialogue, NITI Ayog
3. Kapil Dev, Chief Business Officer, National Commodity and Derivatives Exchange Limited
Moderator:  Poornima Varma, Assistant Professor Centre for Management in Agriculture, IMA

Abstract
The overall objective of the panel discussion was to understand and analyze how the markets work for farmers and what are
the right directions in which we need to proceed to reform the farming sector.

Thebroad discussion pointers were as follows

1. What are the shifts in food price policies/or shifts in responses to food prices/ in developed and developing countries after the
2007-2008 surge in world food prices and due to the current rise in food prices? The downward trend of real food prices came to an
end when world prices started to rise in 2006. Till 2007-08, the focus of the policies was to increase the food prices and thereby ‘to
get the right prices for farmers’. The improvement in agricultural terms of trade was believed to increase agricultural growth and
therebyreduce poverty.

2. What are the market reforms needed for Indian agriculture to make the market work for farmers?

3. Though the recent agricultural growth especially during the covid is commendable as compared to the other sectors, there are
studies that show that Indian agricultural growth is predominantly price driven.

4. India's Agri orientation index, an index developed (Agriculture share of Government Expenditure, divided by the Agriculture
value added share of GDP) as part of the SDG remains around 0.5 per cent as compared to many East Asian countries which is
higherthan1%.

5. What are theimplications of continuing price support linked to food security policies by India, especially since the country has to
meetthe WTOrequirements? What are the alternative strategies?

6. What is the difference between the APMC model act and the recent farm acts that are repealed by the government due to political
pressure and farmers' protest? There are many who argue that several of the provisionsin the latest farm acts de facto existed in the
APMCmodel acts.

7. What should be the appropriate trade policies amidst the surge in food prices?

Agriculture reforms since the 1980s have brought a dramatic |
change in Indian agriculture. The now-repealed farm laws
were in continuation of these reforms that aimed to bring in P

greater efficiency, market competition and farmers’ welfare
while getting rid of the market imperfections arising out of “_
multiple intermediaries and restricted choices.

Indian policymakers face the challenge of balancing income
for farmers and the price sensitivity of consumers.
Highlighting the US policy of deficiency payment, the
panellists noted that India also needs to provide income
support to farmers rather than price support. Some
initiatives like PM KISAN and PM Fasal Bima Yojana reflect
steps in that direction. The panellists emphasized on -
increasing public investment in bolstering agricultural research and infrastructure rather than agricultural subsidies and pricing
support that also incentivises ecologically unsustainable cropping of water-intensive crops like paddy and sugarcane in water-
deficient regions. Domestic fluctuation in the pricing of agro commodities also hinders our exports. Investment in information
systems can make the market and pricing more efficient and prevent abrupt export bans. With the growth in startups and agritech
companies, an increase in FPOs and advancement in warehousing infrastructure, the Indian agriculture market is poised for a
turnaround. Noting that reforms in agriculture tend to be gradual and phased, the panelists agreed on the need to adopt best
practices from around the world to address the short-term challenges.

To watch the webinar visit: https:/Inkd.in/gVuCzZdVvx
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2. Multi-Modal Logistics Park: The future of warehousing in India

Panellists: 1. Sabyasachi Mitra, Director, Public Management, Financial Sector & Trade Division, South Asia Department
of Asian Development Bank (ADB)
2. Ranadhir Reddy, CEO Rail & PFT, DP World Subcontinent
3. Jaffrey Thomas, Partner, Logistics and Transport Infrastructure, PwC
4. Prakash Gaur, CEO, National Highways Logistics Management Limited (NHLML)

Moderator: Debjit Roy, Institute Chair Professor and Co-chairperson, Centre for Transportation and Logistics, [IMA,

Abstract

With the Government's focus on reducing logistics costs as a share of GDP, several Policy initiatives and infrastructural
interventions to improve logistics efficiency are being undertaken. Under the ‘Bharatmala Pariyojana’, the Ministry of Roads
Transport and Highways (MoRTH) has been mandated to develop Multi Modal Logistics Parks (MMLP) across the country.

Currently, National Highways Logistics Management Limited (NHLML), a 100% owned subsidiary company of the National
Highway Authority of India (NHAI) is developing 35 MMLPs at nodal points across the country under the public-private
partnership model (PPP). Apart from reduction in congestion on proposed corridors under the ‘Bharatmala Pariyojana’, these
MMLPs will act as an intermodal freight handling facility with rail and road connectivity, warehousing, material handling
infrastructure (for containers and bulk/break-bulk cargo), value-added services, etc.

Apart from these, several other MMLPs are being planned by Central and State Govt. entities along the major economic and
industrial corridors. It is important to ensure the Capital Efficiency of these Government initiatives and avoid the creation of
competing facilities at selectlocations leading to excess supply in the Market.

To watch the webinar visit: https:/www.youtube.com/watch?v=13A590aXfr4
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Thought Leadership

1. Opinion: Infrastructure investment imperative Telangana'®. Today

QR P, AVE- CTL Opinion: Infrastructure
investment imperative

BY TELANGANA TODAY  PUBLISHED" PUBLISHED DATE - 1245 AM, WED - 24 AUG

India is now at a crucial stage where infrastructure investment will play a
Read more: vital role in sustaining economic growth. However, land acquisition,
https://telanganatoday.com/opinion-infrastructure-investment-imperative aggressive bidding and non-performing assets are key challenges to
infrastructure PPPs (public-private partnerships). Further, India is dealing
with a high level of stressed assets, and there is a need to restore credit
growth for public sector banks as fundamental to the future growth of the
economy. Stressed assets in banks combined with little bank capital could
_ lead to additional and potentially crippling losses on these assets.
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Powering Gati Shakti

Synchronisation of State level plans with the National Master Plan is a must for its success

y VALUE PROPOSITION
g AVIDUTT State Logistics Master Plan TO GOV, CITIZENS
Yol covemnmeNt

< LONG.TERM LOGISTICS AEQUIREMENT AS DRIVERS, | NEEDFORSOFT .

PRRACIPLES O LOGISTICS PLAKNIN WITH FOCUS ON v

A ATUL
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2.0pinion: Powering Gati Shakti
Mr. Avi Dutt, AVP- CTL

an infrastrue-
e e

Read more:
https://telanganatoday.com/opinion-powering-gati-shakti

The plan for multimodal con
also afinancis

OPPORTUNITIES TO INTEGRATE WITH
MATIONAL/STATE INDUSTRIAL CORRIDOR FLANNING

International Faculty Visit

Prof. Manish Shirgaokar, Department of Urban and Regional
Planning at the College of Architecture and Planning,
University of Colorado Denver visited CTL-IIMA to explore
the possibilities of collaborations.

Prof. Sandip Chakrabarti, Prof. Manish Shirgaokar,
Mr. Avi Dutt
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