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n 1820, in arguably the most pivotal contribution to modern power systems, Michael Faraday and Joseph Henry invented
a primitive electric motor, and in 1831, documented that an electric current can be produced in a wire moving near a
magnet—demonstrating the principle of the generator.

The Evolution of Power Business Models

The birth of the modern electric utility began when Thomas Edison invented the practical lightbulb in 1878, and, to spur
demand for the novel invention, developed an entire power system that generated and distributed electricity. While the
concept caught on in several cities in the early years, owing to exorbitant costs, power companies rarely owned several
power plants.

Samuel Insull, who began his role as president at Chicago Edison in 1892, is credited with first exploiting load factor, not only
finding power customers for off-peak times, but leveraging technology including larger generation systems and alternating
current to produce and transmit power more cheaply. Crucially, he is also said to have pioneered consolidation; he acquired
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20 small utilities by 1907 to give birth to a natural monopoly—Commonwealth Edison.

The model was widely emulated, and for decades, scale economies associated with large centralized generation
technologies encouraged vertical integration to drive down power costs, encourage universal access, and provide reliability.
To enforce the responsibilities and rights of these investor-owned utilities (IOUs) and their customers, however, this approach
also spurred more government oversight and regulation. It also gave rise to both municipal ownership, and later, as a New
Deal measure, public power to enable rural electrification.

Business models began to shift more distinctively starting in the late 1970s, as environmental policy, the oil shocks, and
initiatives to open the airline and trucking industries to competition disrupted the status quo. The evolution that happened in
the last 40 years, which has left an enduring legacy, is often categorized into two big buckets: the introduction of competition,
and reforming the way monopoly utilities operate. A key step to initiating reforms in the U.S. stemmed from passage of the
Public Utilities Regulatory Policies Act (PURPA) of 1978, which essentially created opportunities for smaller generators to get
into the game.

The final, but just as significant, historical upheaval was energy deregulation. In the 1990s, holding competition as the most
effective driver of low power costs, several states also moved to end monopoly protections for retail sales—though after
California’s high-profile energy crisis in 2000 and 2001, many scaled back their plans and even re-regulated their retail
sectors. Deregulation had the important role of giving rise to new retail companies, whose business models were exclusively
focused on delivery of power to the customer.

If and how these models thrive, however, is questionable. Decarbonization, decentralization, and digitalization—as well as
the recentimpact from the COVID-19 pandemic—have slackened or prompted a decline in power demand. At the same time,
traditional regulatory approaches, which have been predicated on growth, must grapple with an increasingly complex industry
landscape. The past decades have ushered in two-way flows of electricity, more stringent environmental policies, and state
goals. Regulators are challenged with ensuring power systems are operating efficiently, complying with environmental goals,
remain reliable, and address equity issues for low-income customers
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History of the telephone

672: Robert Hooke created the first acoustic telephone in 1672. Very
much like the two-soup-can toys you made as a child, Hooke found
that sound could be sent over a wire or string from a mouthpiece on
one side to an earpiece on the other.
1838: Samuel B. Morse discovered that you could transmit messages by
pressing down or releasing a button in intervals to transmit a pattern of
sounds. This was known as Morse code.
1858: Cyrus Field sought to lay the first transatlantic telephone cable,
connecting England and the U.S. by telegraph. This project was met with
setbacks before it was completed in August 1858.
1867: Dots and dashes were flashed with signal lamps for the first time at
seain 1867. The idea came from British admiral Phillip Colomb, who used
the signal lamp design of Arthur C.W. Aldis and devised a code to
communicate with other ships. The code was much like Morse code;
eventually, Morse code won out.
1876: Since coming to America as a teacher of the deaf, Alexander Graham Bell had sought a way to transmit speech electronically. He invented the
telephone in March 1876.
1880: Bell set up alab and worked to improve his invention. The result? The photophone, which was capable of sending sound on a beam of light. Bell
made what was essentially history's first wireless call!
1915: Bell makes the first coast-to-coast phone call in January 1915. This was the first long-distance call from a land line. Bell's call helped make long-
distance calling a reality.
1927: The first telephone service from the U.S. to the U.K. was set up in January 1927. The first phones were radio phones, but there were fading and
interference issues. Three minutes of time on these phones cost nearly $10.
1930: AT&T created a two-way videotelephone called the Iconophone. The Iconophone let people see, hear, and reply to each other in real time. The
idea didn't see much commercial success.
1934: The first radio telephone calls are placed from the U.S. to Japan, facilitating communication across the Pacific Ocean.
1936: The first public videophone network is set up in Nazi Germany at a trade fair. Use of the network was limited to "Aryans only."
1946: In June 1946, a telephone call was made from an automobile-based phone for the first time. It wasn't a very large mobile network, due in part to
the high cost of installation.
1947: In 1946, an electronic gizmo known as a transistor was created by John Bardeen, Walter Brattain, and William Shockley. This would replace
large vacuum tube systems and allow computers to be merged with electronics, the beginnings of smartphone development.
1956: The first transatlantic telephone cable makes calls much more affordable than the radio telephone system it helped to replace.
1962: The Communications Satellite Actis passed, allowing the use of satellites in telecommunications.
1964 Charles Kao and George Hockham publish a paper proving that fiber-optic communication was possible.
1965: Trials begin of the first picturephone service. In July, Union Carbide Corporation started testing on the first picturephone network.
1973: Martin Cooper places the first cellular mobile call to Joel Engle, a rival at Bell Labs. The first cell phone took a year to recharge, and the
maximum talk time was only 30 minutes.
1977: The FCC officially launches the first primary cellular test network. It only opened in few select areas, like Chicago, Washington, D.C., and
Baltimore.
1979: Ship-to-shore communication takes a leap forward as the International Maritime Satellite Organization INMARSAT) is established. Its aim was
to provide reliable communication to marine vessels forincreased safety.
1981: The first automated commercial cellular network, called 1G Generation, is launched in Japan. At the same time, the Nordic Mobile Telephone
systemis established in Denmark, Finland, Norway, and Sweden.
1983: Motorola releases the DynaTac mobile telephone in 1983. Nicknamed "The Brick," ithad one hour of talk time and eight hours of standby.
1989: Only a few years after "The Brick" is released, Motorola develops the lightest cellular device on the market. The phone is called the MicroTAC
and weighsinatonly 12 ounces.
1992: The world's first commercial text message was sent outin 1992. It was written and sent by the employees of a company known as Logica CMG.
1993: The first smartphones came out for the public to buy. IBM created one called Simon, which had a touch screen and could send and receive
faxes.
1995: Sprint opens the first personal communications service. It was the first cellular network designed for private use for individuals who own cellular
phones.
1998: Acompany called Iridium puts a canopy of 64 satellites is into place. They also made the first hand-held satellite phones, replacing "bag" phones
with ones that were much less cumbersome. This move would lead to development of the modern smartphone.
2003: Technology is developed to transmit phone calls over Internet protocols. Long-distance charges could be avoided through the use of
established computer networks.
2008; Both the iTunes Store and the Android market open up for smartphone users in 2008. This heralds the beginning of a huge surge in the
popularity of apps.
2010: Smartphones continue to deel elop n 2010. The first 4G handset is released this year, bringing data onto consumers' phones at blazing-fast
speeds. = k
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