Technological Change and Innovation Assignment 1
Introduction
W. Brian Arthur defines technology in three ways: as a tool to achieve a human goal, as a collection of practises and components, and as a set of devices and engineering processes available to a society (2009). In the current day, technology is interwoven into the lives of billions of people around the world. In almost all aspects of life, people make use of technology to supplement their every day lives. Throughout history, technology has also played a role in the development of both societies and economies across the globe, helping to lay the groundwork for the current day. In order to critically evaluate the impact of technology on societies and economies it is essential to analyse both the positive and negative aspects that different technologies have had. John Naughton writes that we always overestimate the short-term impact of new technologies while underestimating their long-term impacts, according to the First Law of Technology (2008). This idea shows that it is also vital to investigate the true long-term and short-term impacts of these technologies, as their impacts on society can be misrepresented. 
Kondratieff Wave Theory
Over the last three centuries the world has developed countless numbers of new technologies. While certain of these new breakthroughs have been useful in order to build societies and economies, there have been a few that have been critical in building the world that exists today. These technologies tend to arise every forty to sixty years with significant impacts. This is followed by a period of prosperity, which eventually levels out. Nikolai Kondratieff developed a theory showing these periods of prosperity and decline as waves. Kondratieff discovered a number of long-term cycles that alternate between periods of strong growth and periods of economic downturn. He noted phases of development and self-correction in the various economic activities that were carried out in the home economies. The cycles lasted around 50 to 60 years and were consisted of several stages that were repeated in nature on a regular basis (Corporate Finance Institute, 2019). The first wave lasted from 1780 to 1830 and was fuelled by the invention of the steam engine and the subsequent growth of the textile industry. The second wave, from 1830 to 1880, was driven by the birth of the steel industry and the railway. Trains carried more people and goods, resulting in fast economic expansion and changes to the structure of society. The third wave saw the rise of the electrical and chemical industries. This wave came to an end with the great economic depression in the 1920s. The automobile industry and petrochemical industry created the fourth with cars being made more accessible to the population. Modern information technology as well as inventions such as the internet gave rise to the fifth wave. The world currently sits at an interesting period on the Kondratieff cycle. The impact of COVID-19 has had on the societies and economies around the world cannot be understated. At the crossroads of the 5th and 6th Kondratieff Waves, the COVID-19 catastrophe swept the planet. It's the 5th Kondratieff's Winter season, a dreary period of economic stagnation, entrenched social injustice, political instability, and impending ecological disaster. But it's also the 6th Kondratieff's Spring season, a period of economic rejuvenation and mass thriving fuelled by biotechnology and environmental breakthroughs (Build back better: In the Winter of the 5th Kondratieff wave, 2020). This highlights a common criticism of the Kondratieff theory as it is argued that there is no specific time for the beginning and ending of an economic wave. This had led to questions over the validity of the theory. 
Steam Power
In the years before the 1770s the social and economic climate of the world was radically different to the current day. Communities were based around agriculture with families growing up and working on the family farm. Companies did not have the means of producing goods on a large scale. The invention of the steam engine transformed the way in which societies and economies functioned at the time. The development of a workable steam engine had an immediate impact on employment, initially in the United Kingdom and then globally. Because Britain had vast natural supplies of coal that could be used to power steam engines, mills and factories were built to produce the commodities that people had been making by hand. Steam-powered ships and railroads transported produced products and people more rapidly and effectively. As labourers who had previously worked in cottage industries or on farms came to cities in pursuit of work, Western culture, which had long been agricultural, began to focus on cities (Cummins, 2018). The invention of the steam engine also caused mass changes economically. Steam power allowed factories to power their machines more effectively as opposed to wind or water. This led to the ability to produce goods on mass. Economic reforms that resulted in a more equal distribution of income, massively expanding industrial output, and expanded international commerce are all examples results of the first industrial revolution (“Industrial Revolution | Definition, History, Dates, Summary, & Facts | Britannica,” 2021). This highlights how important the invention of steam power was to the economy of the time. Although industry moved away from agriculture, it allowed the national economy to grow at an unparalleled rate. 
The impact that steam power had on society cannot be discounted. Urban areas became more populated with workers leaving the countryside to find more stable work. This led to the population of developing cities expanding. This can be seen in the growth in the population of Wales at the time, a traditionally agricultural nation which saw rapid growth. The Industrial Revolution resulted in a tremendous growth in the Welsh population, which expanded from around 500,000 people in the mid-18th century to approximately 2,600,000 by 1921 (“Wales - Settlement patterns | Britannica,” 2021). This shows an example of how radically the population changed during this time. While the invention of steam power came with positive aspects for society, such as stable jobs, it is important to realise that there are also negative aspects. The highly populated areas suffered from over crowding and high disease rates. The bad state of these urban areas was usually due to the rapid development of the population and the cramming of people into small dirty residential spaces, alongside diseases (Wilde, 2020). Young children were made to work in dangerous conditions to provide for their families. Often these children were forced to live in the urban centres away from their parents. These young people had worked long hours in conditions that were harmful to their health. Working in crowded, unclean industries, with no safety regulations, long hours were standard. Moreover, their small size allowed them to execute work in factories that adults were unable to do. Working children couldn't go to school, perpetuating a cycle of poverty (History.com Editors, 2009). This shows that although the invention of the steam engine and the subsequent industrial revolution had a number of positive affects on the society and economy at the time, there are also a number of negative factors that cannot be discounted. 

The Internet
The internet is another technological breakthrough that has had a profound effect societies and economies across the world. The internet has opened new avenues for connectivity between people and makes information easily accessible to billions of people every day. There were 4.66 billion consistent users of the internet around the world in January 2021, accounting for 59.5 percent of the population of the world. 4.32 billion of this number used mobile devices to access the internet (Internet users in the world 2021 | Statista, 2021). These numbers show the incredible numbers of people who make use of the internet on a day-to-day basis. The numbers also show how easily people can now access the internet with a large percentage of active users utilise their smart devices. Peter Singer writes that ‘The internet, like the steam engine, is a technological breakthrough that changed the world’ (2010). Singer argues that the internet has had an equal or greater impact on the world than the invention of the steam engine and that both inventions have changed the world. The invention of the steam engine saw the beginning of the industrial revolution, which made clear and apparent changes to the social and economic climate at the time. The internet has also made significant changes to the social and economic situations of the world since it’s invention. The internet has helped to develop the world’s economy where it is today. With the introduction of online shopping and the ability to pay for goods online, ecommerce has increased considerably. Individuals may now order goods from anywhere in the world. For all industries and business types, this means a greater focus on the customer experience. Sellers can improve their market share by acquiring new consumers and expanding their business channels (Miva, 2021). The internet has provided opportunities for smaller businesses to grow their market base by advertising online to a wider audience. Traditionally, if a small business is set up with a store in a town or city, their target audience would be limited to within their area. The internet has provided the ability to multiply the numbers of people able to purchase their goods. Whilst this is a benefit to the economy on a large scale, local economies are suffering as a result of the increasing use of the internet shopping. When a client buys a present from Amazon rather than a local business, the money goes to Amazon themselves, rather than the community where the buyer lives. This loss of money has the potential to stifle the local economy. Local firms are receiving less money, which means they are hiring less people in the local area. With less local employees there is less money in the local economy. This leads to fewer jobs being created, leaving citizens with less money to spend. They subsequently spend less money locally, creating a vicious cycle that can stop local communities from flourishing (Aguirre, 2020). The internet has changed the way in which people now do business, with the most successful businesses being able to utilise the new technology for their benefit. 
Since the creation and ensuing rise in popularity of the internet, it has become almost essential in everyday life. In Marshall McLuhan’s book ‘Understanding Media’ he states that every technology is ‘an extension of man’ if designed correctly (1964). This theory can be witnessed within the affects that the internet has had on society. The way in which humans communicate has been transformed by the internet. The ability to communicate with people across the globe is possible at the touch of a button. This can be seen as an extension of man’s ability to communicate. There are negative aspects to this however, as it is difficult to differentiate from legitimate sources of communication, with scams becoming more frequent. 
Conclusion
People utilise technology to complement their daily lives in practically every way. Throughout history, technological breakthroughs have been critical to the growth of society and economies worldwide. The Kondratieff Wave Theory goes a long way to explaining how the advancements of new technologies affects the economies at the time. Kondratieff’s theories explain how the discovery of the new technologies sees economic growth, which is then followed by a period of economic decline. Although the theory can be applied through the last three centuries the lack of accuracy in the theory has been criticised.
The invention of the steam engine saw massive changes to the global economy with mass production and global trade becoming possible. The invention greatly changed the societies at the time as great numbers of people relocated to find work in the large factories. This helped to shape the large cities and towns of the modern day. While there are negative affects of steam power and the huge population expansions it caused, it is clear this technology played a significant role on the development of economies and societies. 
The emergence in popularity of the internet also came with changes to the world’s economy and society. While these changes were not as drastic as with previous technologies. The ability to purchase goods online has improved convenience for millions around the world. The internet allows easy communication for families and friends. People can now contact others no matter where on the planet they are. Whilst there are downsides to this technology such as the emergence as scams, the internet has undoubtedly changed the way in which society functions. 
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