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The CAETS-2015 Statement on the Pathways to sustainability in Energy, Mobility and Health Care Sectors

The CAETS Convocation-2015, at New Delhi on 13th and 14th October, 2015, covered a wide range of issues pertaining to sustainable pathways for energy, mobility and health care engineering.  It was attended by 230+ participants from over 25 countries.  Nearly 30 young engineers from various parts of the world attended the convocation.  The participants noted that the sustainable pathways are those in which human needs are met equitably by inflicting minimum harm to the environment and without curbing the ability of future generations to meet their needs of energy, mobility and health care.  The sustainability of future systems greatly depends on the technological and engineering innovations to be introduced into the said application areas.  The convocation participants identified following issues pertaining to sustainable pathways for energy, mobility and health care systems.  

ENERGY
· The Energy has a pronounced role as a driver for the sustained growth of buildings and transportation sectors and growing environmental limitations of the current options are the main motivating factors for the search for sustainable energy pathways cutting across disciplinary boundaries in engineering.  The transition to achieve lower carbon regime in these sectors requires systematic national level efforts to account for energy and emissions, setting targets and timeframes for lower GHG emissions, technology review and selection of appropriate options, incentivizing emission reduction initiatives and assessing their positive impact on businesses and markets.  
· Use of coal for energy will increase in countries like China, India, Russia, UK and South Africa under any foreseeable scenario because of its abundance and low cost.  The landscape for coal based power generation will however undergo changes due to the development of cleaner process options like dry beneficiation, ultra-supercritical combustion, pre and post combustion carbon capture and coal gasification / liquefaction.  They deserve to be included in the portfolio of climate mitigation options.  The high CO2 capture cost scenario may simultaneously lead to significant reduction in coal use for energy by 2050 relative to business as usual situation.  From engineering perspective, the priority objective for coal based energy should be successful scale up of clean coal process options and the large scale demonstration to establish their technoeconomic performance.
· Unconventional gases with chemical composition similar to natural gas are drawn from typical geological locations viz., compact rocks or coal beds.  They include shale gas, coal bed methane and methane hydrates.  Some of these have already become energy sources.  A consortium of Engineering Academies from Australia, Argentina, Canada, China, Germany, South Africa, Switzerland and UK in 2015 examined their future development issues from an interdisciplinary perspective at a conference organised by the Australian Academy of Technical Sciences and Engineering.  The CAETS Convocation participants appreciated this initiative involving basic and social scientists, engineers and economists since the unconventional gas developments are generating major social concerns in various parts of the world.
· The electricity, transport and heating sectors are interconnected from energy management perspective.  Developing relevant energy scenarios under various application modes can form a strong basis for long term decision making on future energy efficient options in such interconnected sectors.  The recent German experience has demonstrated their importance for devising commercially viable alternatives. 
· The application of Photonics, encompassing gamma rays to radiowaves of the electromagnetic spectrum in energy, mobility and health care sectors attracted the attention of the Convocation participants.  Taking inspiration from nature, bio and photonic technologies enables a completely new energy source which can be controlled by light- matter interaction for achieving enhanced solar energy conversion efficiency and specialized applications in photo dynamic therapeutics and optogenetics.

MOBILITY

· The major challenges of road transportation sector globally are achieving acceptable levels of decarbonisation, developing energy efficient vehicle engines and evolving reliable and safe functioning traffic and navigation systems. From an engineering perspective, developing effective interacting platforms for transportation vehicles employing digital forces like cloud computing, mobile technologies, big data mining and robotics is a priority area.  In case of emerging economies, the major challenge is to provide vehicles which satisfy international safety and emission standards at an affordable cost.
· Worldwide traffic volume and loadings continue to increase rapidly on road and rail bridges much more than they were originally conceived and constructed.  Simultaneously, environmental, community and safety requirements have become very stringent.  Virtual mobility of traffic on the bridges and minimization of its carbon footprint have accordingly become the main defining factors.  Rehabilitation and restoration of overstressed bridges require novel retrofit technologies with automated damage observation systems.  A life cycle approach covering all phases of bridge development, operation and dismantling is most essential for developing new engineering options.
· Modal shift from road to rail transportation has to be one of the important themes for development of future rail systems to be equipped with super passenger and cargo handling platforms.  The future emphasis for new material development has to be based on lighter, stronger and energy efficient components and systems, multifunctionality and minimal life cycle costs.
· The urban mobility crisis in developing countries mainly stem from deficiencies in traffic management, lack of timely structural adjustments and tolerance of inequity.  A larger perspective has to be taken in these cases to minimize wasteful consumerism and carbon footprints and spatial justice for various transport modes.  From an engineering perspective, options like seamless connectivity through multimodal transportation, electrification to achieve faster rail and road transportation with ability to regenerate power and store electricity onboard are on high priority.  

HEALTHCARE

· Amazing progress has been achieved in medical and healthcare sciences and engineering in developed countries over the last few decades mainly due to the advances made in electronics, mechanical engineering, computer sciences and communication engineering.  A systematic approach to healthcare informatics can greatly enhance the quality and efficiency of health care systems and particularly while handling public health emergencies in developing countries.  System engineering approaches are vital to redesign the obsolete healthcare systems.
· From Biomedical engineering perspective, the recent advances in nano and point of care diagnostics and remote sensing neonatal monitoring systems have shown the multidisciplinary collaborative strengths of medical specialists, biologists, physicists, chemists and engineers.  The biomedical device field will continue to grow rapidly with innovations in reliable diagnostics, less traumatic therapies, internal / external sensors for pre and post treatment responses, surgical interventions through image guided robotics and allied areas.
· Regenerative Engineering which combines tissue engineering, material science, cell physics and developmental biology will play a major part in developing next generation biomedical devices for diagnosing and analysing the hearing and visual impairments, the severity of communicable and noncommunicable diseases and enhancing efficacy of transformational healthcare systems.
· Engineering and Healthcare sciences have traditionally been distinct disciplines in their respective silos.  The expert discussions at the CAETS Convocation has clearly established that these are converging fairly rapidly with innovations emanating from cross-fertilization of ideas and concepts.  The application of analytics and communication engineering concepts have a positive influence on their convergence.

The deliberations at CAETS Convocation-2015 have shown that achieving long term sustainability under business as usual mode is impossible in energy, mobility and healthcare sectors.  Higher investments are needed in all these sectors for R&D and technology demonstration for those options which are close to commercial maturity and for those requiring scale up to a larger scale.  Commitment from policy makers, concerned stakeholders, academic community and market leaders are vital for achieving public and market acceptability.  Prototyping and technology transfer methodologies in these areas have to be path breaking in nature.  Open access information sharing amongst the CAETS member academies in energy, mobility and healthcare sectors will create a conducive environment for their adoption in countries with emerging economies.
