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Assessment 1 – Technological Change and Innovation
This essay was written by Harri Gerald Dendle. [This essay is formatted in print layout Microsoft Word .docx style]

Critically evaluate the relationship between technology and economic, social, and cultural change in time and space.
Critically discuss the nature of innovation and its role in developing sustainable business practice. 
Critically evaluate the impact that technology and innovation has had on the development of economies and societies.

Introduction
In this essay I will be analysing and evaluating the relationship that technology has with creating change in the economy, our society, and in our culture. I will be breaking down how specific advancements throughout our recorded history have changed our lives and descendants lives throughout time and space. Technology has been shaping the evolution of mankind for centuries, technology in a historical sense isn’t just defined as the computers and machines that we use today, it refers to everything we have invented and crafted for ourselves as technology harkens back for many millennia, as far back as the Palaeolithic Age in 2,500,000 BC. Ever since we evolved to sharpen rocks and hold them in our hands, we have been constantly finding new and unique ways of using our environment to our advantage, to enhance our levels of comfort and chances of survival. While we have since long evolved past the use of pointed sticks and rocks, we have yet to finish evolving the technology we rely on as we are still making breakthrough discoveries today, further moulding what our society and culture will become.  In this essay I will also be analysing the nature of innovation and its crucial role in developing sustainable business practices for the future.
Definitions
Innovation is defined by the University of Cumbria as “The creation and implementation of new processes, products, services and methods of delivery which result in significant improvements in outcomes, efficiency, effectiveness or quality” [1] We have been innovating for centuries, as a species its what we excel at. From the end of the middle ages innovations in farming to the steam powered introduction of mass production in the Industrial revolution to the digital age and the beginning of Man’s journey to the stars, we have been innovating for centuries to totally transform our ways of living and how we mould our culture.
Agricultural shifts 
The agricultural revolution was the precursor to the Industrial Revolution and the Digital Revolution, with breakthrough advancements in farming and hunting bringing us into an entirely new age of prosperity. The agricultural revolution was the period of history through the mid-17th and late 19th centuries where there was unprecedented increases in agricultural production. This era of change was mainly brought on by new innovations in selective breeding as well as crop rotation, along with the more efficient and productive use of arable land [2] This breakthrough led to a dramatic reduction of poverty and food scarcity meaning that Briton’s were now eating better than ever with the added benefit of having a surplus of food that could be traded overseas for further wealth generation, another consequence was the our culture of hunting and gathering became replaced by one of farming and animal domestication, lastly, crops and animals could now be farmed to meet demand, populations now had the resources to grow and expand whilst having sustainable food sources to back them up. [3] 
The Industrial Revolution
Following the Agricultural Revolution was the Industrial Revolution, pioneered by the aspiring inventors of the time, The most important invention at this time was the steam engine. In 1712 the first useful steam engine was built by Thomas Newcomen in England, initially being used as a pump to take water out of mines, the steam engine was a breakthrough in creating power that rivalled the strength and efficiency of man or horse. However, steam power wouldn’t take off until the engine design was made drastically more efficient and generally practical with innovative improvements made by Scottish inventor James Watt in 1778. [4] The Industrial Revolution began around 1760 and ended around 1840. The revolution caused an explosion in prosperity with unprecedented levels of production and economic growth. This period brought the introduction of mass production and mechanisation, with the first ever factories being built to manufacture all sorts of products for sale in the United Kingdom and abroad. The Industrial Revolution led to inventions like the assembly line, the telegraph, the steam engine, sewing machine and internal combustion engine, all inventions that we still use to this day. [5] At this point in time and space the United Kingdom became the economic powerhouse of the world. The Industrial Revolution also brought us the development of towns and cities that were made to support local industry, an example being my hometown of Gilfach Goch being built in a valley surrounding what used to be the coal pits. 

Many great societal and cultural changes were brought with the time being directly related to the advancements in technology, the most important societal and cultural change was shifting the economy away from an agrarian one to a manufacturing one. Products were no longer made solely by labour and hands. The consequence of this was increased production and efficiency along with lower prices of goods, greater access to goods as well as improved wages, being a factory worker was a far more lucrative job opportunity than being a simple farmhand. This also meant that people were moving out of their villages to work in the newly formed towns, a great migration was made from rural to urban areas [5] Steam and railways in 1829 brought ways to transport goods at a mass scale, connecting towns and villages in never-before-seen ways. The inventions of steel, electricity, and heavy engineering in the late 19th century brought prosperity with electric lighting and new innovations in ship building, making commercial ships out of steel plating and rivets instead of wood. Electric lights in homes meant people would no longer have to have open flame candles or oil lamps dirtying and polluting their homes.
The Industrial Revolution wasn’t an entirely positive time, this period of innovation brought many adverse cultural and societal changes. With child labour becoming the biggest problem, pollution was also major, the smoke and ash given off from burning so much coal and wood was leading to poor health and increased rates of tuberculosis, wages at this time were also poor, paired with dangerous working conditions in factories and mines meant that often working came at a great personal cost with little reward. [6] At this point in the economic boom there were very little considerations made towards the sustainability of resources and the environment, With production methods being very inefficient and wasteful, energy was often wasted as the resources of coal and oil and iron ore were truly abundant. On the other hand, the Industrial still had many positive effects for society. The increase in wealth and production of goods meant the standard of living was greatly increased, people had access to healthier and safer foods and better housing. At this point in space and time education was also seeing a drastic increase, from being a privilege only given to the wealthy, common folk were for the first time being raised with the ability to read and write. [7]


The Digital Revolution
The Digital Revolution has a very similar timeline to the Industrial Revolution but instead of the period revolving around the steam engine, the Digital Revolution was started with the invention of the transistor. The transistor is a “miniature semiconductor that regulates or controls current or voltage flow in addition amplifying and generating these electrical signals and acting as a switch/gate for them” [8] The transistor, like the steam engine, is the one vital component that kicked off the revolution in society and the economy. The transistor is used to make modern computers, initially starting off as room sized pieces of equipment only the most valuable of companies could afford, computers began to shrink in size whilst also becoming more powerful, Computers didn’t take off until the early 80’s with branded computers marketed for home and business use, like the IBM personal computer in 1981. Computers allowed businesses to be more efficient, as it eliminated the need for paper records and massive archives, all sorts of industries benefitted at first, with more and more industries adopting computers later in the 80’s and 90’s. [9] The personal computer really took off with the invention of the world wide web being invented in 1989. Businesses can no be linked together with the internet, businesses even set up at this time to be entirely based on the internet like Amazon. There are many great societal impacts 
Computers are a positive invention for developing sustainable business practices. The example of paper archives no longer being necessary is important as it reduces deforestation, however the computers still needs energy to work which is mostly created with fossil fuels. Another way that computers make businesses more sustainable and efficient is the use of automation, robots that make products make less mistakes, waste, and less energy. Automation also makes products cheaper and easier to mass produce, so more people have access to information and luxury goods.
Computers are shaping our society more and more each day. In reference to mass media Marshall McLuhan believe that the “Medium is the message” By which he means that the important thing about media is not the messages they carry but the way the medium itself affects human consciousness and society at large. [10] An example of this would be how we communicate, Technology has evolved our methods of communicating for centuries, languages are designed and invented as they are evolved from other languages and cultures, We first communicated history through cave paintings, once we invented paper and pen, we could send letters, and now with the internet we can instantly communicate with someone across the world. McLuhan predicted in the 1960’s that we are entering a 4th electronic age, which would be defined by a community of people brought together by technology [11] There would be an age where everyone had access to the same information through technology. Societies have always been shaped more by the nature of the media by which men communicate than by the content of the communication. Marshall also believed that the Bible will always be relevant. Amen
Nikolai Kondratiev and Joseph Schumpeter 
Another relevant economic theorist that I will be evaluating. Kondratiev was Russian-Soviet Economist and author of the New Economic Policy best known for the business cycle theory known as Kondratiev waves [12] The Kondratieff Wave is a concept that was introduced during the Russian Communist era by a sociologist economist, Nikolai D. Kondratieff. He noticed that agricultural products and copper prices underwent long-term economic cycles that he believed to be a result of technological innovation and periods of evolution. [13] The waves in our history for economics can be observed to be profound. We are currently observing a wave to move our economy away from product and manufacturing based to one that’s more service oriented. Businesses that pollute and harm the environment are falling out of favour with the public more and more each day. The new wave of economics is currently motivated by sustainability and equal access.Cont.

Joseph Schumpeter is another relevant economic theorist who is most famous for coining the phrase “Creative Destruction”. This phrase describing the “process that sees new innovations replacing existing ones that are rendered obsolete over time” [14] A great example of this would be the lightbulb as is mentioned previously in my essay. The lightbulb didn’t necessarily destroy the candle as we still use them today, just not in the way they we’re used to. The destructive element of this replacement is the jobs lost in candle making, millions of candle makers were put of a job with the invention of the light bulb by Thomas Edison.  However, society has benefited from this replacement. No longer is lighting the home considered a fire hazard. No longer do we lower our air quality by constantly burning air and fuel for light. Another example would be the jump from VHS to DVD in 2003. Video Home System tapes were big and chunky, took up a lot of space and degraded with each playback. The Digital Versatile Disc was easy to produce, thin and easy to store, and could store high quality lossless video with instant playback and skipping features. By making more DVD’s than video tapes we use less plastic and can produce and transport more movies for easy access. Society benefits long term from creative destruction and is linked with Kondratiev’s theory as the new technology replaces old technology in waves. Schumpeter also theorised that the new is always made up of the old. EV’s are still just cars but with different methods for producing torque. However, we will benefit from the use of cleaner and more efficient transport over time. [15]
Conclusion
In conclusion, technology has been constantly evolving along with humanity, Human innovation is pioneering the improvement in our standard of living. The innovation we are seeing today is flowing in waves, and its ever present in our daily lives. Technology will continue to evolve for as long as we are still alive and united as a species, It will evolve in waves, slowly creeping towards the future, the old will be replaced by the new. 
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