George Howell 
The impact of technology and innovation 
on economies and societies.

Introduction. 
The essay aims to critically evaluate the impact that technology and innovation have had on the development of economies and societies. Firstly, the essay explores the historical influence of technological discoveries and assesses how they have shaped modern societies. 

Secondly, the document examines contemporary technologies and considers their cultural and economic impact. 
Finally, the essay discusses relevant frameworks and academic literature to identify disruptive technologies that will shape future societies and economies.

The Oxford Dictionary describes innovation as “the introduction of new things, ideas or ways of doing things” (Oxford Learners Dictionaries, n/a). 
Similarly, technology is described as “the methods for using scientific discoveries for practical purposes” (Cambridge Dictionary, n/a).

McLuhan (1964) states that all technologies are an extension of ourselves. For example, clothing is an extension of our skin, and digital technology is an extension of the human nervous system. 
McLuhan explains that technology extends our capabilities and alters the human senses. Therefore, technology changes how humans behave and interact. Moreover, McLuhan’s theory demonstrates the disruptive nature of technology and innovation. 

Main body.

A brief history of technological advancement. 
It is without question that technology and innovation have greatly improved human life in many areas. History is littered with examples of technological breakthroughs that have enabled humans to overcome many obstacles, thus improving the quality of life. 
For example, in the late 1700s, Edward Jenner developed a vaccine for smallpox and pioneered the concept of using vaccination to eradicate the disease. The smallpox vaccine was distributed throughout the West, and by 1979 it was declared that the world was free from the disease (Barakat, 2021).

Mufwene (2016) argues that language is the most powerful technology developed by humans. Initially, the creation of language enabled humans to communicate more effectively and made survival easier. As time progressed, the use of language made it possible for humans to share ideas about the past and future. Therefore, it is reasonable to suggest that humans would not be where they are today without the invention of language, and many modern-day technologies would not exist. 

Similarly, the invention of the printing press was a revolutionary invention that had long-term implications for the economy and society. Dittmar (2011) states that the printing press was a disruptive invention that transformed how ideas and knowledge were shared. For example, within 40 years of the printing press being created, approximately 24 million books had been printed (The Guardian, 2008). This led to the rise of modern science by enabling individuals to share information and ideas rapidly. 

The technology also established the modern-day concept of schools, and children were educated until the age of 14. Consequently, this created many new professions such as teachers, clerks, academics, and business professionals (The Guardian, 2008). 

Perez (2010) suggests that radical innovations create entirely new industries, thus leading to further innovations. For example, the printing press marked the beginning of the machine revolution. Before the creation of the printing press, a bookkeeper employed individuals to hand-copy documents and literature. 

However, the new technology replaced employees within the industry, and a new era of machines replacing people in the workplace had begun (Roos, 2019). Evidently, the printing press was a disruptive technology that transformed society and was a catalyst for shaping the modern world. 

How technology has impacted the business environment and economy.
The invention of the World Wide Web 'WWW' in 1990 is undoubtedly the most disruptive technology since the creation of the printing press. The internet has drastically changed how people communicate and has created fantastic opportunities for society (Berners-Lee, 2019). However, the long-term implications of the technology are still unknown. To better understand its future impact, it is necessary to analyse how the economy and business environment have evolved since the internet. 

Hooton (2017) states that the internet is vast and offers a wide range of products and services. Therefore, it is difficult to quantify the economic impact of the internet, and it requires in-depth analysis to measure its economic contribution. 

Internet Association conducted a report in 2019 measuring the size of the internet sector in the United Kingdom ‘UK’ in terms of gross domestic product ‘GDP’ (Internet Association, 2019). The report acknowledges the broad nature of the internet and defines the internet sector as primarily online digital platforms. Some of the businesses included in the report operate in industries such as e-commerce, data processing, computer consultancy and information services. 

The findings reveal that in 2016 the internet sector contributed an estimated £45 billion in gross added value, which equates to 2.3% of ‘UK’ ‘GDP’ (Internet Association, 2019). Moreover, the internet sector is the fastest-growing industry in the UK and is currently the 9th largest out of 18 economic sectors (Internet Association, 2019). The report findings demonstrate the internet sector's rapid growth and highlight how valuable the internet is to the UK economy. 

Apâvâloaie (2014) argues that the internet has fundamentally changed the business environment and suggests that digital technologies play a major role in most industries. Some of the key changes to the business environment include:
· Digitalised supply chains.
· Great focus on customer service. 
· Data analytics.
· Business process automation.
(Apâvâloaie,2014).

The internet has enhanced the customer experience, and businesses have adopted digital technologies to provide a more personalised consumer experience. 
For example, the supermarket chain Lidl has implemented an artificial intelligence 'AI' system, specifically designed to recommend wine products tailored to customers' needs. The 'chatbot' interacts with the consumer and offers products that meet the customers' criteria (Keenan, 2020). 
Maximising the customer experience is now a crucial factor in business strategy, and a customer-centric approach is critical for long-term growth in a digital age. 
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Data analytics is another key area that has impacted the business environment. For example, Amazon collects vast amounts of data to improve its overall performance. Amazon has implemented an anticipatory shipping model which uses data to anticipate what products a customer is likely to buy. 

This system allows Amazon to ship specific products to a particular area and quickly deliver products when an order is placed (Forbes, 2014). 
It is apparent that the invention of the internet has had a considerable impact on the economy and business environment. Businesses have had to adapt to rapid technological change and implement new strategies to remain competitive. 

The impact of digital technologies on society.
Huizer (2017) states that the internet has had a transformative effect on society. It has revolutionised how humans communicate, access knowledge, and socially interact. Castells (2014) suggests the barriers of time and distance have been broken, and society has transitioned into a global network society. Furthermore, digital technologies enable governments, businesses, and individuals to instantly connect with people regardless of geographic location. 

In particular, social media platforms have had a profound impact on societal behaviour, and they have fundamentally changed how humans interact with each other. Social media is one of the most popular online activities, and globally, there are currently 3.96 billion social media users (Statista, 2021). 

Dentzel (2013) explains how social media platforms have enabled individuals to share personal experiences and information with like-minded people. Moreover, they allow individuals to build online communities and provide people with a convenient way to keep in touch with friends and family. 

However, Amedie (2015) states that social media has harmed society and argues that the technology has replaced face-to-face relationships with virtual connections. The writer suggests that social media has made society less sociable and negatively impacted mental well-being among some people. A report published by the 'Computers in Human Behaviour' journal reveals that individuals who use multiple social media platforms are three times more likely to experience high levels of anxiety than people who do not use social media (Primack, 2017). 

However, the report acknowledges that social media sites are relatively new, and thus the long-term effects are still unknown. Kranzberg (1986) states that many unforeseen problems arise when new technologies are adopted on a mass scale. The example of social media supports this viewpoint, and the technology may have inadvertently made humans less sociable. 

Impact of technology on employment. 
Employment is another key aspect of society that is experiencing rapid change due to advances in technological innovation. Businesses are adopting digital technologies to increase productivity and reduce overheads. Digital transformation is happening across every industry, and disruptive technologies enable businesses to increase their overall performance (Batti, 2020). 

For example, supermarket retailer ‘Tesco’ recently opened a fully autonomous store in central London (Business Wire, 2021). The autonomous store allows customers to pick up groceries and then leave the store without scanning any items. The 'AI' technology has improved customer experience by removing the cashier system and saving consumers time. Over the next decade, businesses will continue to adopt autonomous technologies to help add customer value and increase profits. 

However, the adoption of digital technologies in the workplace does raise some concerns about future mass unemployment. McKinsey Global Institute conducted a report that estimates that automation could replace between 400 and 800 million jobs worldwide by 2030 (Manyika, 2017). 

A study carried out by the Office for National Statistics 'ONS' shows that the risk of automation is higher for lower-skilled jobs. The three jobs most at risk of automation are waiters, store assistants and bar staff (Office for National Statistics, 2019).
Moreover, the statistics highlight the growing concern of automation increasing income inequality, and many people within these industries face the risk of unemployment.

On the other hand, technological innovation will create many new jobs that do not yet exist. 
The World Economic Forum ‘WEF’ predicts that the development of new technologies will increase global ‘GDP’ by 26% by 2030. Consequently, an estimated 97 million new jobs will be created (Schwab, 2020). However, the ‘WEF’ predicts that 50% of all current employees will need to re-skill to ensure they are prepared for future job roles (Schwab, 2020).
Governments and business leaders need to invest in up-skilling initiatives to ensure society does not experience an unemployment crisis. 

Future impact of technological change. 
Thus far, the essay has highlighted the enormous impact technological innovation has had on economies and societies. However, technological change is taking place at an unprecedented rate, making it challenging to predict what the world will look like in 40 years. By analysing the Kondratiev wave cycle, it is possible to predict when future technological breakthroughs may occur. 

The image illustrates waves of technological innovation that resulted in periods of economic growth which lasted for approximately 50 years. Each wave is followed by a period of decline, and then a new technological breakthrough signals the start of a repeated cycle. Using Kondratiev’s theory, it is clear that society is transitioning from a period of decline to a period of economic growth. 
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Moreover, society is on the cusp of a technological revolution that will have huge consequences for the global economy and society. Schwab (2016) says society is currently experiencing the fourth industrial revolution, which is characterised by a combination of technologies that converge the physical, digital, and biological realms. 

Some of the emerging technological innovations shaping our future include artificial intelligence, the Internet of Things, 3-D printing, biotech, blockchain and quantum computing (Schwab, 2016). Business tycoon Bill Gates believes the four industries that will experience the most change include healthcare, education, agriculture, and finance (Verge, 2015). 

Fourth industrial revolution technologies are already re-shaping society and disrupting many industries. For example, blockchain technology is being used across several industries and is disrupting the financial sector. The multinational investment bank HSBC uses blockchain technology to simplify foreign exchange payments and streamline global transactions (HSBC, 2020). Utilising blockchain technology improves the organisation's efficiency, transparency, and security. 

The evidence suggests that technology and innovation will create new industries and new economic models. Businesses are moving towards digitised systems, and it is reasonable to assume that in 50 years, every industry will have been impacted by digital innovation. Emerging technologies are likely to create a long period of economic growth, and businesses that integrate new technologies into their existing business models will be prepared for the fourth industrial revolution. 

Conclusion
Throughout history, technological innovation has allowed humans to thrive and improve their quality of life. Each radical innovation has completely transformed society and spurred further innovation. The discovery of language enabled humans to exchange thoughts and ideas, thus proving to be the most valuable invention in human history.  

As time progressed, each technological discovery allowed society to achieve more than the previous generation. The printing press had a profound impact on the world, and this technology revolutionised western culture. Since the invention of the printing press, the speed of technological change has accelerated at unprecedented rates. 

The invention of the internet has created entirely new industries and caused economies to grow exponentially. The internet is perhaps the most disruptive technology since language, and it remains to be seen whether the fourth industrial revolution will positively impact society. 

To conclude, technology and innovation play a significant role in the development of economies and societies. The impact of technological innovation can be felt in every aspect of our lives. Over the next 50 years, digital technologies will continue to transform society and contribute to economic growth. 
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