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Introduction

This essay will critically examine the relationship that technology has had upon economic, social, and cultural transformation. Draw upon theorists, laws, and previous technological innovations. In addition, the essay will discuss contemporary and future innovations. Critically discuss the nature of innovation and its significance in the development of long-term corporate practices.




Innovation and Invention

The Australian philosopher Peter Singer famously presented that: ‘The Internet, like the steam engine, is a technological breakthrough that changed the world’ (Singer, 2010).

Singer’s quotation provokes thought, both inventions being catalysts within their era. However, they’ve comparable similarities, such as networks, and their impact on people and the planet. Whilst the steam engine created railroad infrastructure, the internet created a global digital network. Like innovations which came before, these often became possible through enhancing and realising the potential of previous inventions. The invention of the printing press by Johannes Gutenberg (mid-15th century), is one such pivotal moment, enabling mass-publication, notably the Bible, made possible through languages impact upon society. 

Outram (2019) recognised the importance of ‘The Enlightenment,’ an intellectual movement of (late 17th-18th centuries), where dramatic shifts occurred within societies. People began to challenge past views and question society in general, emphasising reason and individualism rather than tradition. In a more contemporary context McLuhan (1966) defined the term ‘global village’, outlining four distinct ages within human development, these being: acoustic, literary, print, and electronic. Serena (2020) states how McLuhan predicted the Internet long before its invention and how technology changed the world into a vastly interconnected and interdependent.




McLuhan

McLuhan and Fiore (1967) considered communication, both written or spoken form, as our greatest tool or technology. Everett (2017) agrees and develops upon this statement, concluding the driver is language and not communication. Füssel and Martin, (2020), linking back to Gutenberg’s invention, discuss critical factors in how the printing press influenced economies and societies, by increasing education through mass diffusion of knowledge sharing through reference books, encyclopedias, and other forms of literature.  

Moreover, the printing press facilitated mass production, beginning a shift towards assembly lines, often accredited to Henry Ford (History.com, 2021). Henry Ford pioneered mass manufacturing (late 1910s-1920s), introducing technological components to the then-popular chain or sequential production system (Tomac, Radonja and Bonato, 2019). Modern assembly lines incorporate robotics, reducing cycle durations by taking sequence-dependent factors into account (Janardhanan., etal (2019). Bulao (2021) discusses how growth within the robotics industry has increased by 6% (analysis 2017-2018) with future growth predictions in subsequent years, owing to increased demands for automation within manufacturing processes. 

Artificial Intelligence (AI) and Robotic Process Automation (RPA) (Huang and Vasarhelyi, 2019) is already having a major impact on society and the economy, with both advantages and disadvantages. Whilst the ever-increasing machine learning enables increased performance and dexterity. Replicating human skills threatens job security within the contemporary workplace, highlighting potential risks of leaving people deskilled and obsolete (Wong, 2019) and (Kravchenko, 2019). These views are challenged by (Campan and Vallée, 2019) who postulate the removal of obstacles within business encourages economic growth and job creation, when compared against previous technological revolutions.



According to McKinsey Global research, 800 million jobs could be lost by 2030, owing to the increased adoption of AI technologies within contemporary industries (Manyika.,etal(2017). However, (Bughin, 2018) states, the success of AI implementation within business is determined by careful and enthusiastic innovators who drive efficiencies and will be hindered by AI resistance. Harari (2017) states how AI and robotics is a balancing act, and it will be impossible and undesirable to entirely avoid job losses without sacrificing the immense positive potential. Cassard and Hamel, (2018) conclude, AI capabilities will continue to expand as technology advances, however, the impact upon the workforce will stabilize through retraining and redistribution. 

Responding to concerns, the European commission (Scillag, 2020) and the Directorate General for Employment, recognised these risks and introduced a Skills agenda (European Union, 2020) aimed at reskilling workers affected by automation. Recently, firms have converted to hybrid working, relying on technology (Brighton, 2021), expecting employees to be technically competent, reinforcing the necessity for ongoing skills training.

These technological advances impact on the evolution of communication, considered within McLuhan's famously posited: ‘The medium is the message,’ arguing the way in which information is delivered is key (McLuhan, 1975). He noted how the dominance of our primary senses are alter by mediums, unifying us and encouraging participation in this ‘global village.’ McLuhan (1977) furthermore believed the fundamental message of human-made media is understood when we consider them to be extensions of ourselves, he presented ‘Mediums are the extensions of man,’ and developed laws of media, split into four tetrads (fig.1). 
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Figure 1 – Blank tetrad of media effects. (PROJECTVRM, 2021)

(Figure, 1), The unique tetrad of four effects as articulated in Laws of Media (McLuhan, 1988) apply simultaneously and not linearly or sequentially. Assessing initiatives by their impact and relationship between causes and effects, modifying upon the methods of Aristotle’s ‘Four causes’ (Stanford Encyclopedia, 2019).

In the contemporary world, McLuhan's paradoxical statements and Media Model are still relatable within technology, examples being wearable technology and smartwatches, refer to (fig,2) which describes how these innovations enhance, retrieve, obsoletes, and reverse previous inventions.
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Figure 2 – Tetrad Illustration of Wearable Technology, Smartwatches. (Pinterest, 2021)

These advances have extended far beyond what McLuhan could have imagined, with most people connected to a network, with information and media at their fingertips. Rao (2019) suggests growth within technology and increased connectivity has led businesses operating in many countries, often requiring a lingua franca to bridge communication gaps between native language speakers, leading to the growth of the English language around the world,  considered a global language.


Kondratieff

Nikolai Kondratiev (also known as Kondratieff) (fig, 3), developed a hypothesised long-term cycle that focuses on the phenomenon of global economic waves of prosperity, often lasting between 40 to 60-years, with alternating periods of economic decline (Nefiodow, 2021).
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Figure 3 – Updated Kondratieff Cycles originally by Nikolai Kondratiev, (Nefiodow, 2021).

Schumpeter (1939) later contributed to the Kondratieff wave, by identifying innovations that were drivers of growth. Schumpeter (1939) believed each revolution enhances the next, through a transformative process of development. Klinov and Sidorov (2021) support Schumpeter’s argument and suggests economic wave cycles will shorten for both ascending and descending curves, due to advances within information technology and analysis of indicators, such as the annual growth rate and the gross domestic product (GDP).

Schumpeter’s comprehension of capitalism was also renowned, he believed such an economic system, allowed, and encouraged private ownership of profiteering businesses which would be victims of their own success, by destroying the freedom required for their own survival (Schumpeter, 2021).  Hardt and Negri (2018) expand further on Schumpeter's ideologies and seek to problematise the effects biopower technology and media will have on political, economic, and wider societies. They discuss modern capitalism, stating it enables trade within a privately controlled state, risking the demise of sovereignty, and giving rise to a new ‘empire’ of supranational institutions that have power and influence governments and their boundaries.


Technology

Such modern capitalist growth can be seen in computer-based information technology, attributed to the driving force behind the fifth Kondratieff wave, which began in the 1950’s. Khiangte, Dhar, Kumar and Pachuau (2018) state the role of transistors being pivotal to the increased processing power. Originally proposed by Julius Edgar Lilienfeld in 1962, these semiconductor devices known as transistors amplify and switch electrical signals and power, transforming the world of electronics, in particular computerised design technologies.

These technological advances were amplified by the founder of the Intel processor, Gordon Moore, who recognised in 1965, the pace at which chip technology advanced each year enabled the doubling of transistors, thus increasing processing speed (Moore, 2018). Roser and Ritchie (2020) support this argument and state that Moore's Law was not just correct about the next ten years, but the pattern he discovered has held true for more than half a century. However, Eeckhout (2017) argues against transistor doubling, noting that by 1975, chip technology began to decelerate, meaning the advancement doubling became every other year. 

Chip technology and similar innovations, found within the information technology era have evolved into digital advancements, AI, Robotics and moreover biotechnology. Economists believe the sixth Kondratieff cycle began around 2005, fueled by advances within healthcare, with the expected acceleration of global economic growth between 2018-2050 (Grinin and Korotayev, 2018). The fourth Industrial Revolution, or industry 4.0 or (4IR) as coined by Klaus Schwab, founder, and Executive Chairman of the World Economic Forum (WEF) (Schwab, 2017). Schwab states how 4IR is more significant than those that have come before due to the speed of breakthroughs, fusing the lines between physical, digital, and biological technologies which have no historical precedent. 



Marr (2020) identifies a few 4IR technologies: Genomics and Gene editing, Artificial Intelligence and Machine learning, Internet of Things, Robots and Cobots, Blockchains, Cloud and Quantum Computing, Augmented reality and virtual reality, big data, 3D and 4d printing, Autonomous vehicles, 5G.

The constantly increasing speed of ubiquitous information technology has permeated all areas of society and turned the world into a global village, with such high dependency on technology the so-called digital gap widens. Srinivasan (2018) considered the implications of how modern technologies shape economies, politics and society and voiced concern that digital inequality may further exacerbate societal inequalities for those without access to these technologies. Wellman (2018) supports these concerns by evidencing how communities' network through digital media highlighting differences between opportunities within first, second and third world countries, showing there are inequalities in digital access.

Karlov, Polozhentseva, Kremleva and Kalimyllin (2019) and Clark (2016) state the enormous potential presented by the ‘Internet of Things’ (IoT) must be recognised and accepted. They conclude that the IoT will not be a destructive force, instead serving as a provider and driver of growth in previously underdeveloped areas. IoT will develop new sectors based on electronics and software code, as well as the ability to disseminate information, empower customers, and coordinate social interactions. Nasiri, Tura and Ojanen (2017) support this argument and state that omnipresent information will assist economies, and societies to network in new ways, IoT can act as a catalyst for the emergence of new markets and value networks, which promote the creation for a sustainable future within such areas as: healthcare and transportation solutions, smart cities, intelligent energy services, and circular economies.




These technologies, propelled by the internet, are steadily infiltrating every aspect of human life from shopping, social interaction, food deliver to taxis, amongst other aspects. Underlying these technologies is an array of collective intelligence known as 'big data.' Big data consists of massive, complicated data sets, that are too vast for typical data processing technologies to handle. Zhang (2018) and Özdemir and Hekim (2018) state, the impacts of big data was not foreseen during the information technology era, and how computer technology dehumanises users, burgeoning cyber risks, that force us to ramp up cybersecurity. Big data and artificial intelligence (AI) are synergistic; AI requires a large and reliable amount of data to learn and enhance decision-making, whereas big data analytics uses AI to improve data analysis (Duan, Edwards and Dwivedi, 2019).




Conclusion

The future of technology is already here, it is present within past innovations, with many still to realise their full potential and impact on our world and its people. Welcome to the world of Bioscience, where microchips are smaller than a grain of sand, where there's implantable technology. Where nanomaterials are 200 times stronger than steel and a million times thinner than a strand of hair. Where bio-robotics correct faulty genes removing the requirement for invasive medical intervention and prolonged treatment which impacts upon the human body. Where stem cells are repaired, organs are created through 3D printing and bones, tissues and even teeth are regrown. Where neurological advancements within the treatment of such conditions as Parkinson's and Alzheimer's are overcome and even reversed. 

These technologies are challenging the present limits of life span, health, cognition, and capacities, biotechnology and AI advancements are redefining what it means to be human, forcing us to reassess our moral and ethical boundaries and calling into question our human ethics. Depicted within Godwin’s Law, are we heading towards creating “the perfect human race”? (Skotiniotis and Winter, 2020). Will we be able to harness these technological advancements and build our future in a way that empowers rather than replaces society? To enable this, inventors, scientists, and governments need to respect rather than breach moral and ethical boundaries?




 Defragmentation of society grows as the physical, digital, and biological worlds continue to interact, posing a major economic challenge. Inequality is one of the most serious societal challenges brought on by the Fourth Industrial Revolution, with individuals born through capitalism, often reaping the benefits.

Finally, the Fourth Industrial Revolution will alter not only what we do, but who we are as well. It will have an impact on our feeling of privacy, concepts of ownership, consumption patterns, the amount of time we commit to work and leisure, and how we advance our careers, improve our talents, meet people, and foster relationships.

Today's decision-makers, on the other hand, are too often stuck in traditional, linear thinking, or too preoccupied with the myriad crises that demand their attention, to think strategically about the forces of disruption and innovation that are defining our future.
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