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One of the most pressing issue which has been the subject of some neglect by policy makers since a decade, is how trash - be it solid waste, plastics or electronic disposals - negatively impact our environment and our plans for sustainable development. Trash today represents the cause and effect of over-population and over- consumption of the non-renewable resources of food and energy.  The piling up of trash in our oceans or land is becoming of a great concern to environmentalists and scientists.  Urgent call for solutions is on the rise. 
How did we get here?
The world population rises rapidly.  In early 20th century  the world population was 1.5 billion (projections by Population Reference Bureau (PRB) included in the 2018 World Population Data Sheet
But in the course of the past 100 years we witness an increase of 6 billion people  _1/ and by 2050 the world population will reach to nearly 10 billion people. 
The increase in population would not be equal in all parts of the world. West Africa’s population in the next 30 years will triple and India will become the world’s most populous country with 1.68 billion people. (Www.ourworldin data.org)
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Proportionally, there is a direct link between economic wealth and the generation of waste.  As urbanization advances, cities will embrace close to 70 per cent of the world population. This trend will add to unabated demands for food, water and other resources. 
America has gained fame as a throwaway country. Americans produce roughly 250 million tons of solid waste per year.  Of these, only 34 per cent is recycled and the remaining 66% ends up in landfills. At present, two -thirds of these landfills have been exhausted and it is projected that another one-fifth will be closing over the next five years. 
Having reached to a point of no return, cities and municipalities in America are increasingly setting ambitious targets, such as zero waste goals, or actions to reduce waste and to reuse items that are often destined for landfills. Generally within most plans, however, waste and recycling is not prioritized but integrated into multiple plan sections _2/

The complexity of waste management has never been so extreme in the preceding decades, and that is why this industry employs nearly half a million people to dispose daily of at least 4.4 pounds of waste for every American.
Apart from America, the sheer size of population growth in Eastern Asia means that this part of the world will continue to lead the waste generation into the middle of this century.
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Chinese urban population according to an estimate by the World Bank will increase by 810 million people that could by 2025 produce some 510 million tons of waste or an increase of 67 per cent (over 2012 estimates). The urban population of China in 2012 amounted to some 512 millions.  As recently as 2016, some 63 per cent of China’s urban households wastes were dumped in landfill sites while 35 per cent was incinerated. 3/ 
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China has become the world’s second-largest producer of municipal solid waste (MSW). In March 2017, the central government set out waste sorting plans that aim to recycle 35 per cent of waste in 46 major cities. This plan is to be applied by 300 cities no later than 2025. In January 2019, Shanghai passed a law to become the first Chinese city to adopt a mandatory waste classification. (Han Huang, South China Morning post- Nov 25, 2019).

The new waste sorting campaign will require investment of Rmb7.6bn in Shanghai alone. Three-quarters of this amount will be spent on waste treatment, including incineration, recycling facilities, and disposal of food waste. Some Rmb200bn will be required, (based on Shanghai’s experience) for building new facilities for treating food waste, which accounts for 50-60 per cent of all household waste.

China’s speedy industrialization came with additional forms of wastes: electronic manufacturing and rapid change in technology. These products require a special approach to recycling, particularly since most of them use rare and precious metals and compounds. They also present toxic chemicals and other substances of environmental concern. Therefore, discarded electronics are classified as hazardous waste requiring strict measures of environmental safety.  By adopting suitable recycling methods such as using a super hot plasma torch or plasma arc recycling, a vast majority of the platinum can be recovered and reused by giving them a second life. This methodology can help meeting rising demands for these expensive and rare materials. _4/
· Meanwhile, waste management plans in most European cities are at an advanced stage. Amsterdam is experimenting within the idea of circular economy a circular waste management system. More and more companies in that city are, therefore, opting for the transition to a circular economy, which offers opportunities for innovation and export of new production techniques and business models. For citizens, a more circular city is expected to improve quality of life, create new jobs and form new business models for entrepreneurs.

· It is believed that modular and flexible design of products and production chains increase adaptability of systems. And new business models for production, distribution and consumption would enable the shift from possession of goods to the use and reuse of products. Accordingly, this future circular scenario is based on a variety of adopted measures- including source separation of organic waste by all 430 thousand households in Amsterdam. Separate collection makes it possible to direct the organic waste stream to new uses such as the production of protein for animal feed, biogas and building blocks for the chemical sector, including the production of bio- plastics. In addition, there are organic waste streams from the food processing industries.
The adoption of such plan is estimated to create an additional 1200 jobs in Amsterdam, on top of the current total of 10 thousand jobs in the agriculture and food processing industry. Some of the jobs will arise from the required adjustments to the waste infrastructure, including the installation of underground containers, pick up services for the separate waste streams and the more complex processing of waste flows.

This approach with some modifications is also to be adopted by Shanghai with its waste recycling plan to produce bricks and cement. “Laogang Renewable Resource Recycling Center” has pledged to convert one third of its incinerated wastes to energy by 2030.
Plastics: An endemic Problem
Plastics are another source of industrial waste posing major challenges to sustainable environment. Every year, an estimated 8 to 12 million metric tons of plastics equivalent to 51 trillion pieces enter the ocean from countries around the Pacific Rim, This include countries from Asia, North and South America. 

According to the Ocean Conservancy this additional entry is on top of an estimated 150 million metric tons already existing in our marine environments, The British research firm Economia estimates that there may be as much as 70 million tons of plastic waste on the sea floor alone.

According to a study (2013) by the Science Advances Bulletin, the United States dumps as much as 242 million pounds of plastic trash into the ocean every year. The pie chart below identifies these dumps before recycling. 
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The complexity of waste management has never been so extreme in the preceding decades, which is why today this industry employs nearly half a million people in the US who undertake the gigantic task of disposing daily of at least 4.4 pounds of waste for every American.

Since 1992, China was entrusted with the recycling of some 45 percent of the world’s plastic waste. Nearly 4,000 containers of plastic every day were shipped by the US alone for recycling to China. The Chinese Government since recently has decided to ban the import of most plastic waste. Such a decision will pose a major challenge for the US and other industrial countries to find new ways for the disposal of their trash.

Plastic can impact animals at every level of biological organization – altering genes, cells and tissues. It can cause death and/or altering the size of a population. Rolf Halden, a professor of environmental health engineering at Arizona State University, maintains that every human being in the developed world has traces of plastic constituents in his or her blood.
Concerned about the millions of tons of garbage in the patch – among other initiatives, the Ocean Cleanup project is sending out a giant floating trash collector to try to scoop up this trash.  Ocean Conservancy International Coastal Cleanup engages people to remove trash from the world’s beaches and waterways. The 2016 International Coastal Cleanup was a success. More than half a million volunteers from 112 countries around the world, worked tirelessly to collect over 18 million pounds of trash in the coastal areas.
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According to The Global Waste Management Outlook, each year millions of tons of illegal waste reach the wilderness and thereafter the oceans. Although many organizations monitor garbage in different parts of the world, the challenge lies in the insufficient mapping of waste. World Waste Platform is the first global and large-scale systematization of waste data. The global database combines information about the location, types, origin and other indications for analysis.

An effort at the global-scale is needed to combat the problem, one that includes contributions from individuals, policymakers and industry. "As Richard Thompson, head of the International Marine Litter Research Unit at the University of Plymouth said “The way we use plastics – from design to use to disposal – must be done more efficiently and in a more environmentally friendly manner."

Importance of Technology

The waste management technologies are critically important when we try to visualize a sustainable society. As we argued above, in the growing world, a huge share of the output of the industrial processes and urban living is waste, with dramatic impact on the environment. Turning the "linear" production economy to a "closed-loop" no-waste economy is a primary task underlined by sustainable design principles. And new designs and new technologies can have a big role in this process both at the local and national level; 6/
Innovations and technological advancements are critical in managing the growing amount of waste in our global community.  https://www.norcalcompactors.net/technology-innovating-waste-management/
One of the biggest innovations coming to the waste management industry is the ability to turn waste into actual power. New machinery known as “digesters” can take the waste and the biogas it produces and turns it into energy that can be used on site. This kind of technology can be used on a variety of waste, including food, animal waste, agricultural leftovers, and more. Bioreactors, micro turbine technology, and even fuel cells can now be used to do something useful with waste. Thermal conversion also is recognized as a new technology to convert waste into specialty products.  In addition, there are key areas which lend themselves to transformation such as improved recycling, route optimization by using automatic trucks equipped with robotic arms, landfill modernization, shredders and better separation of organic waste, building blocks and plastics.  The international community should consider all these and more options as a matter of urgency.  George Leonard, chief scientist with the Ocean Conservatory, said: "The clock is ticking. We must confront this challenge before trash and plastics overwhelm our blue planet and our ocean."
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