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(1)  Overview
Electricity markets have been traditionally served by "vertically integrated" utilities.  Vertical integration generally referred to either state owned or state regulated utilities that were responsible for generation, transmission and distribution.   The new paradigm for the electric energy market calls for introducing competition to these components to the extent possible [1, 2, 3, 4, 5].  The new paradigm decouples the transmission operations from generation and distribution segments.  Scales of economies do not favour multiple transmission networks, or system operators.

The transmission network is typically operated by non-profit regional operators, also referred to as independent system operators (ISO) [2, 4].   ISOs are generally regulated by a regulative organization that has representation from all segments of the industry.  In a competitive electricity market, markets are operated by the Independent System Operators have different time horizons as well as different products.  The detailed designs depend on the market rules opted by the regional electricity organizations or states [1, 2, 3, 4, 5, 6, 7].  However, the time horizon is usually divided into long-term, short-term and real-time segments.   The long-term market is usually a bi-lateral environment, where the entities involved in the electric energy market.  However, recently ISOs have also taken over long-term functionalities, if not at the level of acting as facilitators.

Short-term market can be visualised as day-ahead and/or hour-ahead markets, where the ISOs administer, overlook and keep track of trades of different electric energy products.  Finally, there is the balancing market where the operations at the ISO level are carried out in real-time.  Therefore, it is usually referred to as the real-time market.
Electric market products can be usually categorized as energy, supplemental energy and transmission services [1, 2, 3, 4].  Energy and supplemental energy services cover primary products that are directly related to the electric energy, such as demand and supply, spinning reserves, regulation, etc.; whereas, transmission services cover derivative products, such as financial transmission rights (FTRs) and auction revenue rights (ARRs).   

Many transmission systems have bottlenecks or “congestion” when various lines in the grid are at risk of being overloaded by the patterns of production and demand that exist.  The only way to control transmission flows on individual lines is to adjust the production (and possibly demand) at the grid substations so that the physical behaviour of the grid produces the desired outcome.  Congestion can be modelled at different levels of complexity.   This brings in challenges in market implementations.  In developed countries, there are transmission markets with derivative products [5, 6, 7].  The infrastructure requires significant investment.  Therefore, these are not usually implemented at the beginning of the restructuring process in the developing countries [8].  
Derivatives have been used as financial instruments in commodity markets for the main purpose of reducing risk for one party while offering the potential for a high return for another party who is willing to take the risk [9].  Derivative products generally take the form of contracts under which both parties agree to financial compensation based upon the value of an underlying asset or any relevant data at a particular point in time.  As an example, a farmer may wish to sell futures contracts on a crop to a speculator before the harvest to minimize his price risk; where as, the speculator, having access to more cash, takes over the risk in an effort to maximize the return in its investments.

A financial transmission right (FTR) is a financial contract that entitles its holder to a stream of payments (or charges) based on transmission congestion charges calculated in the day-ahead market based on locational marginal prices determined by the ISOs [2].  As such, they can be considered as a derivative for the day ahead energy market products.  FTRs are in general made available through allocation, auction markets run by the ISOs and bilateral trades. FTRs are acquired primarily, although not solely, for the purpose of offsetting IFM Congestion costs that occurs in the Day-Ahead Market.
An auction revenue right (ARR) is a financial instrument that entitles the holder to a share of the revenue generated in the annual auction of FTRs [2].  As such, they can be considered a derivative for the FTRs.  ARRs are initially allocated to market participants based on their historical usage of the transmission networks, and based on nominations of existing entitlements from transmission service reservations and grandfathered agreements.  ARR are usually awarded from the long term allocations run by the ISOs.
This paper will primarily concentrate on the transmission market time horizons and products, namely long-term short-term transmission market products, namely FTRs and ARRs, and discuss its potential implementation in developing countries like Turkey.
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