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The panel discussion held as part of the International Workshop on IT Enabled Manufacturing, Logistics and Supply chain management, was moderated by Prof. Peter Luh, Univ. of Connecticut. The panelists were Prof. N. Viswanadham, The Logistics Institute  Asia-Pacific; Prof. Krishna Pattipati, University of Connecticut; Prof. B. Mahadevan, IIM Bangalore; Dr. Jeff Tew, General Motors Research; and Prof. Ram Akella, Univ. of California at Santa Cruz.  This approach paper is prepared based on the opinions expressed by the above panelists and a section of the delegates who participated in the discussions. We are quick to point out that the issues mentioned in this paper are our understanding of their views and hence, may not exactly reflect their thought process. We wish to place on record our thanks to Dr. Roshan Gaonkar for transcribing the minutes of the discussion on-line.

The theme for discussion centered around the following four important issues:

1)  Emerging Research Problems in Manufacturing, Logistics,  and Supply Chain Management

2) Current Needs of the Industry

3) India-centric Issues and Solutions

4) Opportunities for Higher Education in Manufacturing, Logistics, and SCM
We now elaborate on the deliberations of the panel members on each of the above four issues.

1.   EMERGING RESEARCH PROBLEMS
One of the panelists felt that it is important to financialize supply chains. What is meant is the fact that the researchers in SCM tend to focus more on the operational issues for modeling and optimization and in the process give a pedestrian treatment to the critical issues of linking financial performance of the supply chain stakeholders with the operational metrics. Thus, finlistics which is a merger of finance and logistics, could well be the area to research on.

Another panelist felt that it is mandated today to not only include the forward movement of finished goods from factories to retailers, but also include all the important backward movement of components that are returned from end customers for after sales service. It may be observed that the life cycle for a product like automobile extends over several years and there is more business opportunity in servicing cars than manufacturing them. Thus, research should focus on building integrated models for supply chains and such service networks.

It was also felt that issues including coordination among supply chain stakeholders are equally important. This becomes apparent when one considers a hi-tech supply chain where new products are introduced at a high pace. Some other problems that pose challenges for researchers include planning models for supply chains under uncertainty, defining and decomposing performance measures, models for robust supply chain networks, and systems monitoring.

From the IT perspective, the panelists and a section of the audience hailing from various companies felt that it is worthwhile studying the informational component of SCM. One could look at quantifying the benefits and loss of using the web, or build systems that will effectively utilize real-time information for operational planning.  Mathematical challenges do exist when one analyzes coupled Exchanges. It should also be observed that IT can be used to overcome barriers both cultural and trans-national.

Another domain that was expressed as a potential research area is Risk Management applied to SCM. One might focus on mitigating risk through proper Demand Management where demand sensing and demand/supply planning are well connected. Another approach to handle risk is by considering Dynamic Pricing (Revenue Management). Models could also be built for Dynamic Configurable Supply Chains (or, dynamic value webs). It is also appropriate to conduct sensitivity analysis of SC Systems. Problems relevant to dynamic pricing and demand planning can be solved by applying machine learning based techniques.
From the industry perspective, it was felt that academic researchers need to pick their problems from the industry. In other words, extract research issues from the industry was the message. Process mapping can also be done for agricultural and construction supply chains since they are very common in India. Applying SCM principles to healthcare management for community welfare was yet another idea that was mooted. Models become relvant only when one considers integration of Marketing, Product Development, and SCM.

E-Business is an important emerging area of research. Design of e-business markets,
design of procurement auctions, design of algorithms for improving efficiency of e-business processes, use of machine learning in e-CRM and dynamic pricing, etc.

are very important problems. It is very clear that sophisticated mathematical modeling can certainly improve e-business efficiency. Tools such as algorithmic game theory, combinatorial optimization, stochastic approximations, reinforcement learning, and duality theory arre waiting to be applied in e-business modeling ad optimization.

2.  CURRENT  NEEDS  OF  THE  INDUSTRY
The other topic that was of interest was investigating what the industry needs as on date, with regard to SCM. The panelists had a head on discussion with industry delegates, and a host of issues emerged, some of which are listed below.

Assuming that the stakeholders of the supply chain have all implemented IT solutions to handle business processes, it becomes even more important to pursue integration of information systems with  decision making. Benefits of following SCM practices will not accrue unless this integration is done. Thus software companies should emphasize  working in this area. Of immediate interest in this connection is the security of information systems. One could conduct a comprehensive Risk Analysis to determine which information can be shared with which stakeholders. Also, there is a burning requirement to implement standards ways of handling information exchange. Standards need to be industry specific and hence calls for collaboration among academia and relevant companies in that industry.

It was also observed that a crucial capability that an SCM to have is the ability to build personalized on-demand products which gels well with automotive and PC companies.This calls for tight supply chain integration and the possessing systems that monitor and trigger service activities. 

With respect to core SCM decision making needs, it was felt that filtering out the right information from a heap of data is of utmost importance. This implies development of OLAP and data mining engines specific to SCM requirements. Also, models that can handle uncertainty in service networks are welcome, in conjunction with automation of Service Chain Networks. Other models that will be of interest to industry are in the area of pricing of products/services (Revenue Mgmt/Dynamic Pricing) in the presence of bundling.

At the end of the day, for modeling and optimization to succeed, it is extremely critical  to educate the industry on OR tools, mathematical techniques, and their usefulness. This is one area that academia can help industry that will eventually help develop trust in modeling. Industry participants hence felt the need to promote closer relevance of academic research to industry.

Researchers in India are encouraged to focus attention on India-centric problems to drive their research. This serves the dual purpose of helping the Indian industry and also in providing better visibility for India-oriented problems, in addition to generating interesting research problems having practical relevance. For this, the industry also should be willing to cooperate with the research community and have great confidence in their delivering solutions for them.
3.   INDIA CENTRIC ISSUES
Since the workshop provided an epoch-making breeding ground for academia from world class institutions and leaders in industry to seed thoughts on state-of-the-art in MLSCM, it was decided to also adumbrate on India centric issues, since the workshop was held in Bangalore.

We now present some issues that were raised in this session.

3.1 .  Opportunities

Delegates and panelists were unanimous to observe that India has the cost-advantage apart from the highly skilled manpower in systems integration skills which is very relevant in automating supply chains. Also, it is true that there are several Indian companies that have a global clientele in the area of auto components and other industries, healthcare and tele-medicine. This presents an immense potential for India to contribute in SCM issues in the above sectors.

There also do exist phenomenal opportunities in the area of optimizing distribution networks and solutions especially for Rural India. A case in point is the milk unions and associated cooperative societies.

It was observed that academic institutes in India had the capability in transferring academic models into solutions, although most of the researchers tend not to productize their research. This is a definite opportunity for them.

There is an opportunity for Indian IT companies as well. They could leverage on the large Indian market to test their solutions thoroughly first before going global. This has the dual advantage that they can improve the quality of solutions through local customer feedback in a low cost way and also improve the state of Indian companies through deployment of IT solutions.

Some foreign delegates also felt that instead of merely being a solution provider, industry and academia should also look actively at providing solutions for the teething and teeming internal problems in the area of SCM. This is not possible before abstracting local research problems. Some teams of individuals or organizations could look at this issue as well.

Some more relevant issues to investigate would be devising strategies and models for developing and utilizing infrastructure, since India is still a developing country. India poised as it is to overtake China in population, also poses challenging problems in the area of management of large public events (large queue problems).

3.2 .  Problems

Opportunities seldom occur without attendant problems. Some problems in the Indian scenario are mentioned below. The markets for solution providers is getting overcrowded making it a million rupee problem of identifying the right solution provider for manufacturing and service enterprises. On the other hand, prices of products are dramatically dropping making it even more imperative for companies to cut costs to maintain profit levels. This calls for quick response model building and implementation.

It may also be noted that the productivity paradox is present in India's case. That is,  an improvement in capabilities (improved layout etc.) does not translate into orders. This calls for investigating the missing links. One observation would be that the manufacturing support activities are not up to the mark. Also, the infrastructural requirements for seamless supply chain integration are not present. For instance, an efficient road/rail network, or, 24x7 available high speed networks for enabling online transactions is yet to materialize.

Some members also felt that managerial perspective/capabilities (innovation, learning, strategizing) is missing among Indian decision makers, especially those in charge of SCM duties.

It is also important to observe that India has a  low Manufacturing share in her GDP. Thus the problems worth exploring may lie in the agricultural and service sectors of her economy.

The members expressed that some of these problems are indeed self-correcting and hence are really not a cause of immediate concern.

4.  OPPORTUNITIES  FOR  HIGHER  EDUCATION
The last topic that was discussed was opportunities for higher education in the area of SCM in India. This was done so as to update the delegates (faculty and students) from various Indian colleges to appreciate the presence of such opportunities.

Panelists observed that IIMs, IITs, IISc and other Indian Universities should research Indian issues/problems. This will not only provide a window for the global community to appreciate India specific issues, but also make the research more pragmatic and implementable. Higher education programs need a fine tuning and customization in this context.

As a religious graduate student, one indeed needs to debate on whether a deep topic is more helpful in his/her career or a  trendy (contemporary band-wagonized) topic is. Panelists were of the view that it is worth a ton to do research in a deep topic, and people should fight shy looking for new fads all the time. And to make oneself "marketable",  application-oriented problems need to be investigated. It is very clear that sound mathematical modeling and analytical tools provide the foundation of superior solutions for supply chain, manufacturing, and e-business problems and  working on such foundations should be the top priority for graduate students and researchers. Also, with updated information available from the web, undergraduate, Master’s, and graduate students should constantly update themselves on the state-of-the-art topics and strive to do high quality projects.
