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Overview
Progress on curbing carbon emissions will likely intensify with the new U.S. Administration which is expected to have a new environmental regulatory regime in place within its first term.  While the expansion of environmental commodity markets in the last few years has been extraordinary, mainly due to efforts by European countries to establish mandatory as well as voluntary carbon markets, similar efforts in U.S. are expected to multiply the volume of tradable permits in these markets.  Similarly, the scope of these commodities will expand beyond Renewable Energy Credits or Certificates (RECs) and will include other forms of Carbon Commodities.  As a result, environmental commodities are expected to represent the largest and fastest growing new commodity market in North America and the world, with a value measured in trillions of dollars.  

Such a market will attract major national and international players, particularly financial institutions, and will heavily rely on state of art market infrastructure to manage the significant volume of trades and the complexities associated with the operation and regulatory oversight of these emerging environmental tradable permits.  Reliable tracking mechanisms (registries) based on state of art technology and market mechanisms establishing environmental commodity markets will be critical elements in addressing both energy and carbon intensities necessary to meet global environmental goals as well as providing an effective forum for regulatory oversight.
Major components of a trusted and reliable tracking mechanism with adequate market transparency for environmental tradable permits are presented in the following Figure:

Trusted and Reliable Tracking Mechanism
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Tracking mechanism plays an important role in the oversight, transparency and integrity of certificates ensuring the public trust and integrity of the new environmental markets. Market participants may use the tracking and registry system of record to confirm information regarding their purchases of allowances and offsets, empowering themselves to help thwart attempts to manipulate or defraud the marketplace, and help interested parties resolve deeper questions related to the origin and pedigree of a certificate.  Finally, registry systems can provide the basis for information required for environmental oversight. 

The scale of market activity for the new environmental commodities will require an information technology infrastructure, security, back-up systems, geographically redundant data centers, and help desk services.  In addition, such system should provide web-based access and reporting and robustness commensurate with the needs of a large global financial market to be expected to play a major role in the operation of new environmental markets and tradable permits. This essential aspect is often overlooked in regulatory discussions, but is an important factor in the success of any market operation and its oversight.  This paper first provides a brief description of major environmental commodities and the process by which their market values are established.  This will follow with a focus on functional requirements of market registries, technology platforms, and standards needed to successfully operate an environmental market for tradable permits.  Finally, some examples of current environmental registries are provided.
Methods
Review and analysis of the best practices with regard to the desired functionalities and the application of technology infrastructure in tracking registries. 
Results
Lessons can be learned from the European Emission Trading Scheme (ETS) system where technology infrastructure needs were initially overlooked without accurately projecting the level of activity in succeeding years.  

Given the expected growing financial scope and size of tradable permits, the technology developers designing the future tracking system and registries should envision a mechanism that resembles the operation of current credit cards across the world.  As is the case for various governments to issue different currencies to be used by various nations to facilitate their financial transaction in local areas or across the world, the tradable permits will also be created by various national governments to be retired in various places in the world to meet global environmental goals.  The future designed registries should be capable of handling all kinds of transactions and transfers by various permit owners who may comply with some existing mandates in their regions or willing to meet other objectives globally.

Finally, the current financial crisis and need for adequate market oversight and transparency, along with the expected financial volume of transactions in the emerging markets for tradable permits, makes it critical to ensure that reliable tracking mechanisms (registries and market infrastructure) based on state of art technology are put in place to establish a trusted and reliable tracking mechanism for environmental markets.
Conclusions

Effective regulatory oversight and operation of the complex environmental commodity markets will require infrastructure capable of tracking of prices, market activity, forensic reporting and full audit trail capabilities for transactions for the lifetime of the program, and the ability to investigate the possibility of fraud or manipulation in the marketplace via queries and reports of historical information.  At the same time, market participants will need extensive support and information technology infrastructure with the flexibility to adapt to structural changes in these emerging markets and the ability to integrate with existing financial and transaction systems through integrated technology and standards.  This paper focuses on functional requirements, the technology platform, and standards needed to successfully operate systems for such markets. 
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