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What effect has technology had on our economies and societies?


Introduction

In this essay I will be looking at the effects that technological innovation has had on our economies as well as our societies and how it has evolved and shaped our world as we know it today. Technology has advanced tremendously in the past two and a half centuries, highlighted by the five technological revolutions ranging from the 1770s to the 2000s (Perez, 2009). What is to be expected in the sixth technological revolution? With the first technological revolution came the industrial revolution, the industrial revolution started in the mid 18th century and changed the lives of people all over the world (Wilkinson, 2020). One of the major revolutions in recent years was the invention of the world wide web, which was launched in 1991 by Tim Berners-Lee, (The Invention of the Internet, 2010), so what effect has this technological change had on our lives and economy?

How has technology evolved?

One of the first major technological breakthroughs was the creation of the printing press by Johannes Gutenberg in 1455 (Rees, 2006). The printing press was a technological revolution, it led to a global news network, empowered the renaissance, paved the way for the scientific revolution and allowed the first bible to be written (Rees, 2006). The printing press undoubtedly changed the world and has allowed us to do things unimaginable when the first printing press was created. The creation of the printing press laid the foundations for what we have today. 

The evolution of the steam engine stemmed from the necessity of draining mines and providing cities with water, the first man to discover that water could be moved using steam on a laboratory scale was Giambattista della Porta in 1606 (Kerker, 1961). The steam engine was integral to the kick start of the industrial revolution and was created by James Watt in 1763-1764, who made improvements to the steam engine created by Thomas Newcomen in 1712 (Kerker, 1961). The process of creating the steam engine was cumulative and was down to the work of many men (Kerker, 1961). The development of the steam engine did not end here with another breakthrough in 1884, which was the steam turbine created by Charles Parsons (Kerker, 1961). All these breakthroughs created the foundations for engineering as we know today. 

The internet was not created by an individual, networking technology was first proposed in 1964 by Paul Baran, he proposed a communication network for the United States Air Force with no central point, called the distributed network (National Science and Media Museum, 2020. Shortly after the proposal work began on creating the distributed network. Bob Kahn and Vint Cerf also played a role in the creation of the internet by creating TCP/IP (National Science and Media Museum, 2020). Paul Mockapetris and Jon Postel were the inventors of the DNS also known as the phone book of the internet (National Science and Media Museum, 2020). Finally, there is Tim Berners-Lee, he is the creator of the World Wide Web which was launched in 1989 (National Science and Media Museum, 2020), which transformed the world to how it is today, and will be fundamental to our future. 

How has technology effected our education system?

Our education system has been hugely impacted by the introduction of technology with both positives and negative effects on student’s studies. Technology has created many new ways of learning for students and has opened many new opportunities for the students of today, but do the positives out way the negatives?

There are numerous benefits regarding the use of technology in education, technology makes learning more accessible for people and encourages communication and collaboration, with 52.3% of educators believing technology was crucial to boost engagement in 2019/2020 (5 Benefits of Technology in Education, 2020). Engagement and communication has been especially important with the pandemic as technology has been pivotal for students to keep learning from home. At the forefront of this was Zoom, Zoom proved crucial to continue learning remotely during the pandemic, with over 45 billion minutes of webinars being hosted in 2020 alone (Iqbal, 2021). Zoom was also used by over 90,000 schools in 20 different countries, highlighting the key role it played in online learning during the pandemic (Iqbal, 2021). Between 2019 and December 2020 the number of zoom users increased from 10 million to 350 million highlighting the effect the platform had on everyday life and not just its effect in education (Iqbal, 2021). Technology also allows teachers to determine what online tools are most effective for students as they leave a digital footprint when they use the internet allowing them to create a more tailored learning experience for students (5 Benefits of Technology in Education, 2020). Over 89% of educators believe that technology should be present in education because it helps build confidence, promote problem solving and will better prepare students for the future (5 Benefits of Technology in Education, 2020).

Let’s move onto the negatives surrounding technology within education. There are numerous adverse effects that technology can have on students’ reading, writing and numeracy skills (Alhumaid, 2019). It is believed that student’s reliance on technology today has a detrimental effect of these key skills required in education (Alhumaid, 2019). It is believed that using computers can also have a negative effect on how students process and retain information and as you can get easily distracted using technology, for example, smartphones and tablets, rather than reading a traditional book as it is suggested that students that read physical books have a better understanding and greater memory of the information that they read (Alhumaid, 2019). Numeracy is affected by the over reliance on calculators so much so that in 2012 the government announced that calculators would be banned in exams for 11-year-old to decrease their dependence on technology (Government bans calculators in tests for 11-year-olds, 2012). Written skills have been negatively affected as many people text on phones and tablets and do not use correct punctuation, write full sentences or even use correct grammar (Alhumaid, 2019). The next negative effect I will be looking at is the isolation that it can cause, face to face learning encourages and gives the sense of collectivism and collaboration, whereas teaching using technology can have the opposite effect (Alhumaid, 2019). Students that frequently use technology can get a feeling of safety and security when using their devices which can inhibit their social interaction causing the feeling of loneliness and can lead to the dehumanizing effect of technology (Alhumaid, 2019). With many students using technology outside of education, the increasing use of it in education, the space where social interaction was in abundance, can only increase the likelihood of students becoming dehumanised and feeling lonely. 

How has technology affected our health/healthcare?
Technology has become incremental in our use of healthcare, and the name ehealth has become more widespread in society. There is not one definition to e-health, however the general meaning refers to e-health as “health services and information delivered or enhanced through the internet and related technologies” (Eysenbach, 2001). Within e-health there are the 10 e’s, these are, efficiency, enhance quality, evidence based, empowerment, encouragement, education, enabling, extending, ethics and equity (Eysenbach, 2001).
Another word that has appeared since the emergence of more advanced technologies is telemedicine. Telemedicine is like e-health, telemedicine means “to heal at a distance” (Ho et al., 2009). “Telemedicine signifies the use of ICT to improve patient outcomes by increasing access to care and medical information” (Ho et al., 2009). Similarly to ehealth, there is not one definition to telemedicine as it is constantly evolving as new technologies get implemented within healthcare regularly (Ho et al., 2009). Telemedicine’s goals are to provide clinical support, to allow healthcare to overcome geographical barriers, involve the use of ICT and to improve health outcomes (Ho et al., 2009). The internet has allowed technology to advance at an astronomical speed which in turn has led to numerous telemedicine applications being used around the world (Ho et al., 2009). 
One of the potential barriers to telemedicine and e-health is the cultural and factors surrounding the use of technology. Many people prefer the more traditional healthcare models, and some people lack the ICT skills in order to utilise telemedicine (Ho et al., 2009), however, I do believe that over time more people will learn these skills. Another obstacle are the legalities that surround telemedicine, for example the storage and sharing of confidential information (Ho et al., 2009), this also raises the question of ethics surrounding the sharing and storage of confidential information. Another obstacle is the fact that the technology being used in telemedicine are complex and thus there is a greater likelihood of a system failure, which could result in the loss of invaluable information (Ho et al., 2009). These are just some of the ways in which technology has impacted healthcare, equipment and research has been greatly improved due to technology which has led to a better quality of life for many people across the world, as well as numerous lives saved due to the implication of technology in healthcare. The use of technology in healthcare ties into McLuhan’s theory that technology is an extension of our body (McLuhan, 1964), and this is especially accurate with the use of robotics becoming ever more present in healthcare becoming extensions of our hands and brain and ambulances becoming extensions of our legs. 


What does the future hold?

What exactly does the future hold regarding technological advancements and its impact on our lives and are we entering the fourth industrial revolution? First let’s look at our economic situation, in order to do this I will reference Kondratieff waves. So what are Kondratieff waves? A Kondratieff wave refers to an economic cycle which lasts between 40-60 years (Ganti, 2021), we have had 5 waves since the 1780’s corresponding with the five technological revolutions (Perez, 2009), these waves always occur when on the brink of innovations that will greatly impact the world, for example the first wave occurred after the opening of the first mill (Perez, 2009) and the second wave occurring after the invention of steam power and railways (Perez, 2009). 

As we are on the brink of the sixth technological revolution, we are also heading into the next Kondratieff wave, in my opinion we are towards the bottom of the wave which suggests our economy is not flourishing presently which is to be expected after the coronavirus pandemic. As we are on the brink of the sixth technological revolution (Lavopa and Delera, 2021), we will reach the peak of the wave is the next 15-25 years in my opinion, this is when the economy will be at its strongest. With innovation we can use the techno economic paradigm (Perez, 2009), the techno economic paradigm is essentially a zoomed in wave from the Kondratieff wave theory (Perez, 2009). Using these two theories we can predict when a technological revolution will occur and at and at the rate in which it will occur. 

The sixth technological revolution is expected to have such an impact on the world that it will in fact coincide with the fourth industrial revolution (Lavopa and Delera, 2021). There are numerous different technological revolutions that will occur in the sixth technological revolution, mainly artificial intelligence, robotics, 3D printers, cloud computing, nanotechnologies and biotechnologies (Lavopa and Delera, 2021). The difference with the fourth industrial revolution is the connectivity between both hardware and software and are being integrated into everyday life (Lavopa and Delera, 2021), for example machines that can speak to one another (Lavopa and Delera, 2021). One of the main innovations is biotechnology, biotechnology is essentially a technology-based biology (What is Biotechnology? | BIO, 2020). It can be used to save lives by using nature, technology and our own genetic make-up, for example the use of prosthetic limbs or body parts produced by 3D printers (What is Biotechnology? | BIO, 2020). It can also be used to help save the planet, feed the planet and power the world (What is Biotechnology? | BIO, 2020). This is just a brief overview of what the future holds, technology will undoubtedly affect our future whether that is a positive or negative effect waits to be seen. 

Conclusion 

To conclude, technology has had an enormous impact on our lives and has shaped the world to how it is today, the future is uncertain, we are struggling economically but with the sixth technological revolution on the horizon we are bound to enter the next Kondratieff wave and head towards economic stability (Ganti, 2021). What the future holds in terms of technology and how far it will go waits to be seen. Will it positively or negatively impact the world, in my opinion there will be some teething problems at first however as shown with any innovation in the techno economic paradigm (Perez, 2009), in my opinion, technology will only be a positive thing for mankind improving our economy, our daily lives and our health. 
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